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~YNERGY COMPANY OVERVIEW 
SEMICONDUCTOR 

COMPANY PROFILE: 

Synergy Semiconductor, a leader in the high-performance 
market, designs and manufactures the industry's fastest 
logic, clock control, translator, memory and semicustom 
products. Synergy utilizes a unique proprietary process, 
combined with design innovations, to provide the very best 
in UltraFast Usable Speed products. 

A key factor in the company's early success has been 
the synergy between a highly experienced and motivated 
team, in-house wafer fabrication and state-of-the-art 
technology and test capabilities. These components will 
continue to keep Synergy in the forefront of the high
performance market. 

TECHNOLOGY: 
Synergy has implemented a world leadership bipolar

based technology which incorporates the most advanced 
process modules and isolation techniques to produce the 
industry's fastest speeds at lower power levels than 
previously achievable. Unlike other bipolar technologies, 
Synergy's proprietary ASSETTM (All Spacer Separated 
Element Transistor) technology is optimized to produce both 
memory and logic products offering superior performance 
compared to all domestic and international competitors. 

Synergy's patented architectural innovations produce 
significant customer benefits in both performance and 
density: 

• Spacers allow element (i.e., base/emitter/collector) 
separations to be determined by the thickness of a 

, film rather than by a lithographic space, resulting in a 
dramatic reduction in element separation; 

• ASSET's trench isolation results in transistors which 
are 40% smaller than competitive transistors produced 
under similar lithographic conditions. 

ASSET is a fully self-aligned technology which is scalable 
to submicron levels. Using the current 1.21l version of 
ASSET, Synergy is producing 16Kx4 SRAMs, an Advanced 
Self-Timed 2Kx9 STRAM, and the System Elements™ 
family. In the next twelve months, the company will introduce 
the first products designed in its ASSET-based BiCMO~, 
ASSET II technology (offering further advancements In 

density and performance), and an exciting array of new 
products. , 

The result of combining Synergy's patented circuit design 
and processing technologies is the highest-performance, 
manufacturable system solutions. 

PRODUCTS: 

Synergy currently oilers a complete series of ultra-fast 
1K, 4K, 16K, 64K and Advanced Self-Timed 2Kx9 ECl 
SRAMs, the ECLinPSTM logic Family (including ECLinPS 

Lite), the Super-300KTM logic Family; and both RAM
Intensive and Universal System Elements (RISETM and 
USETM , respectively). With speeds to 3ns (1 K and 4K) and 
5ns (16K and 64K), all SRAMs are designed for alpha
particle immunity and feature balanced read and write times. 
Additional customer benefits include tighter skews, 2000V 
ESD protection and 1 OKH/1 OOK I/O options. 

New products introduced in 1993, include ultra-fast FIFOs, 
PECl Clock Distribution circuits (Positive ECl with TIL 
outputs) for TIL systems operating at 50MHz and above, 
9-bit high-speed translators and an increasing range of RISE 
and USE semicustom System Elements. Synergy will 
continue to develop unique and complementary product 
families which will increase the usable speed available to 
the high-performance system designer. 

STRATEGIC ALLIANCE: 
Synergy Semiconductor entered into a comprehensive 

strategiC alliance with Toshiba Corporation in early 1991. 
The strategic alliance incorporates four closely-linked 
agreements; 

• a jOint R&D pact, 
• a manufacturing agreement, 
• a technology licensing agreement, and 
• an equity investment. 
Under terms of the manufacturing agreement, Toshiba is 

providing Synergy with the use of a new high-VOlume (6-
inch, submicron) IC fabrication line which processes 
Synergy's high-performance bipolar ASSET and BiCMOS 
technologies. This fab allows Synergy to utilize world class 
manufacturing capabilities to produce its current SRAM and 
logic products, as well as future products. 

Through its equity investment in Synergy, Toshiba has 
recognized Synergy's leadership in bipolar-based process 
and design technologies. Toshiba is a minority shareholder 
«10%). 

EUROPEAN JOINT VENTURE: 

Synergy is also the managing partner of System 
Microelectronic Innovation GmbH (SMI). SMI is a joint 
venture between Synergy Semiconductor and the German 
government, and is located in Frankfurt (Oder). The plant 
houses a large wafer fab facility, as well as plastic and 
hermetic package assembly lines, a large CAD design 
capability and production test areas. Synergy has licensed 
its ASSET technology to the new venture. 

The new venture will continue to market its existing 
products into consumer, computer, industrial and telecom 
markets. It will also market Synergy's family of ultra-fast 
ECl SRAMs, logic, clock control, translator and semicustom 
products into the European sector. Manufacturing capability 
for ASSET products will be on-line in late 1993, and the two 

© 1994 Synergy Semiconductor Corporation 
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~Y 
--------------------------------.--------~------companies will continue working together on the 

development of new products primarily aimed at high
performance telecommunications and computation 
applications emerging throughout Europe. The company 
has also est!lblished foundry relationships to produce both 
digital and analog products for both North American and 
European customers. 

FACILITIES: 

Synergy is headquartered in Santa Clara, California. The 
company's operations are housed in a 48,000 square foot 
facility which incorporates all aspects of its business from 
research and development to design, wafer fabrication, test, 
shipping and administration. This facility incorporates a 
7,000 square foot modem wafer fabrication clean room with 
equipment operating in a sub-Class 10 environment. The 
fabrication area incorporates state-of-the-art high resolution 
steppers, dry etchers, films deposition systems, etc. The 
company's test area utilizes advanced test equipment 
capable of holding uniquely tight picosecond level testing 
accuracies. 

1-12 



~ SYNERGY ASSETIM TECHNOLOGY 
SEMICONDUCTOR 

INNOVATIVE INDUSTRY LEADERSHIP 

Synergy is a manufacturer of leading edge products 
in both pure bipolar and BiCMOS technologies. 

Synergy's original ASSET technology is an 
advanced bipolar technology which uses several 
innovative architectural features to achieve industry 
leadership performance with somewhat modest 
lithography. 

These features include: 
• trench isolation for maximum packing density; 
• field walled base/emitter for minimum 

parasitics; 
• ASSET transistor structure for minimum inter

element spacings; 
• double silicided poly for emitter and base with 

metal interpoly via for low resistance local 
interconnect and maximum layout flexibility; 

• poly on insulator resistors - zero TCR, ±5% 
lot-to-Iot control; 

• shallow junctions, very thin epi, high relative 
breakdown; 

• walled sinker/collector contact. 
These features result in an unmatched combination 
of performance and die size for a given lithography. 

Further shrinkability and new features, such as slot
walled emitter/base, permit a technology roadmap to 
almost unimaginably small transistors, even at 
Synergy's current conservative lithography. 

ASSET was architected not only for performance, 
but with manufacturability and reliability as paramount 
considerations. The result is consistently high yields, 

© 1994 Synergy Semiconductor Corporation 

industry leadership performance and reliability second 
to none. This is complemented by design and layout 
flexibility which permits the design of RAM, logic, ASIC 
and programmable products in both ECl and TTL 
configurations with the same basic process. 

The ASSET technology was an ideal base from 
which to evolve a BiCMOS technology which 
advantageously used the ASSET features to, once 
again, get leadership performance from somewhat 
modes feature sizes, i.e. 

• The silicided emitter poly becomes a very low 
resistance gate element. 

• The base conductance implant/spacer becomes 
an lDD structure. 

• The silicided base contact becomes a self
aligned source drain contact. 

• The trench isolated blanket buried layer allows 
a fully isolated P-well for both vertical PNP 
transistors and N-channel MOS. 

The technology's versatility has been demonstrated 
by using the basic ingredients to create vertical PNPs, 
Schottky diodes, thin film resistors and a variety of 
capacitors. Trench isolation allows lithography-limited 
packing of P-/N-channel devices without creating any 
latCh-up jeopardy. 

These features result in extremely small devices 
which can be very tightly packed, as well asa highly 
versatile technology which is suitable for a wide variety 
of high-speed analog, digital or mixed-signal devices. 
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o GENERIC 
SYNERGY ORDERING INFORMATION 

SEMICONDUCTOR 

GENERAL ORDERING INFORMATION(1) 

SYxxx x xxx - xx x x x x 

e 

NOTE: 
See individual chapters for product-specific ordering information trees. 

© 1994 Synergy Semiconductor Corporation 

SPECIAL PROCESSING 

EDGE RATE IDENTIFER 

F = Fast Edge Rate 
S = Standard Edge Rate 

TEMPERATURE RANGE 

C = Commercial 

PACKAGE IDENTIFIER 

C = Ceramic Sidebraze DIP 
D =CERDIP 
E = Ceramic Flatpack 
F =CERPACK 
J = Plastic Leaded Chip Carrier 
L = Ceramic Leadless Chip Carrier 
M =MQUAD 
P = Plastic DIP 
S = Ceramic SOIC 
X -Other 
Y =SOJ 
Z =SOIC 

SPEED IDENTIFIER 
e.g. S = Sns Max. Access Time 

DEVICE TYPE 

L = LOW-POWER DESIGNATOR (n any) 

DEVICE TYPE PREFIX 

10 = 10KH DC Levels with -S.2V ± S% Supply 
100 = lOOK DC Levels with -4.SV ± 0.3V Supply 
101 = lOOK DC Levels w~h -S.2V ± S% Supply 
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-:-SYNERGY SYSTEM ELEMENTI~I FAMILY 
SEMICONDUCTOR 

Paga No 

System Elements™ Introduction 2-2 

Customer Design Center 2-5 

Macrocell Library 2-6 

Common DC Specifications 2-10 fI 
Davlce Max_ SRAM Analog 110 Package Avaliable 

PIN Gates Block Size # Blocks capable? Pins Size (Max_) Date Page No_ 

SY1BPOO 1,665 - - Yes 32 68 Now 2-12 

SY2BPOO 3,640 - - Yes 56 128 Now 2-15 

UJ SY4BPOO 9,065 - - Yes 80 128 Now 2-18 
en SYllBPOO 19,550 - - Yes 108 160 Now 2-21 ;:) 

SY21 BPOO 33,605 - - Yes 144 208 Now 2-24 

SY34BPOO 63,090 - - Yes 184 304 Now 2-27 

UJ 
SY8BP4R2 12,630 64x32 4 Yes 108 160 Now 2-30 

en SY9BP6R4 12,480 lKx4 6 Yes 144 208 Now 2-33 a: SY15BP10R4 23,946 lKx4 10 Yes 192 304 Now 2-36 

Application Brief AB-Ol - S stem Elements and the Analog Zone 2-39 

Ordering Information 2-42 
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o SYNERGY SYSTEM ELEMENT FAMILY 
SEMICONDUCTOR 

PRODUCT OVERVIEW 

In keeping with our overriding commitment to provide our 
customers with the most innovative high-performance so
lutions, Synergy now offers Systems Designers a com
pletely new generation of architectural building blocks -
SYNERGY SYSTEM ElEMENTSTM. By combining our 
ultra-fast, dense, proven SRAM product technology onto the 
same silicon with our high-speed, high-density logic technol
ogy - at surprisingly low power dissipation - Synergy 
moves another step ahead of its competition in the evolution 
of high-performance solutions. By simultaneously address
ing the three "Imperatives of High-Performance Systems" 
(below), Synergy System Elements provide a dimension of 
system design integration never before possible. 

SYSTEM ELEMENT BENEFITS 

Combining our unique OCEAN OF CELLSTM architecture 
with optimized SRAM, the designer can now achieve a 
functional partitioning while minimizing interconnect delays 
- all in a process technology with a proven track record. 
Further, the architecture of the basic cell allows straightfor
ward implementation of powerful Mixed-Signal functions 
such as Phase-locked-Loops (PLLs), Digital-to-Analog Con
vertors (OACs) and comparators. 

For the first time, the high-performance system designer 
can combine ultra-fast digital, mixed-signal and 3ns SRAM 
onto the same chip! 

While Synergy System Elements may just be the design
ers' dream family, we have not neglected the manufacturability 
aspects - Synergy's ASSET'"M process has the longest 
track record of any ultra-high-performance bipolar process. 

Fastest, highest-density, proven SRAM (3ns) 

Fastest, highest-density logic cells 

Mixed-signal capability via ANALOG ZONETM 

Reduced Interconnect delays - logic and memory on same chip 

Production-proven process technology 

Density approaching hand-crafted 

Ultra-fast speed - 70ps gates 

lower power than competing products 

Interface flexibility - ECl, TTL and Analog I/O 

State-of-the-art CAD/CAE tool set (DAVETM) 

Major second-source 

© 1994 Synergy Semiconductor Corporation 
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-=-SYNERGY SYSTEM ELEMENT FAMILY 
~M~ ______________________________________________________________________ ___ 

SYSTEM ELEMENT ORGANIZATION 

Memory Blocks 
The SRAM blocks are direct functional and topological 

equivalents to Synergy's SY10474 ECl SRAM -the world's 
fastest memory. Each block has independent address, data 
and control lines, allowing the greatest flexibility. Asynchro
nous or synchronous operation is facilitated; data inputs and 
control lines are latched on the rising edge olthe clock (ClK); 
if ClK is held low, latches are transparent and all operation 
is asynchronous. In the synchronous mode, the RAM can 
cycle continuously at 333MHz. 

Logic Cells 
System Elements use a 6-transistor cell, arranged in an 

innovative OCEAN OF CEllS, eliminating old style fixed 
"routing channels." Synergy's ASSET Technology, coupled 
with an innovative (patent pending) transistor structure, 
produces several significant advantages: very small, very 
fast (17GHz) devices; high device-to-device isolation; high 
interconnect density and routing efficiency. logiC macros 
are normally implemented by combining horizontally adja
cent cells. 

I/O Cells 
Each cell contains a bonding pad, input protection and 

configurable circuitry to accommodate a variety of standard 
logic families. I/O levels conform to 10K standards at-5.2V, 
and to 1 OOK standards at -4.5V and -5.2V (VEE). Addition
ally, I/Os located at the left and right sides of the die may be 
optionally configured for TTL levels. 

Using these three building block types, new "base die" 
could be customized for particular customer requirements 
(contact factory for details). 

Analog Zone 
Yet another benefit of the OCEAN OF CEllS architecture 

is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further re
ducing external circuitry. In close cooperation with Synergy's 
applications engineers, such functions as Phase-locked 
loops, Digital-to-Analog Converters and Comparators may 
be implemented. Special care must be taken to ensure 
testability and adequate digital/analog isolation. The Analog 
Zone makes high-performance MIXED·SIGNAL ICs a real
ity. Please review our list of macrocells in the Macrocell 
Library on page 2-6 of this data book. 

SPEED/POWER PROGRAMMING 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for anyone of five discrete 
current switch/emitter-follower drive combinations (see Table 
1). No inter-macro rerouting is necessitated when changing 
current levels. 

Synergy's PEP/PTM design tools allow the designer to 
immediately evaluate the propagation delay impact of vari
ous current drives; hence, overall power is minimized. The 
speed/power options are initially assigned during schematic 
entry; default is option #1. 

Option ISW 10EF 

No. (!lA) (!lA) 

1 70 70 
2 130 130 
3 130 240 
4 240 240 
5 240 470 

Table 1. 

Figure 1. 

MACROCELL LIBRARY 

In the rarefied world of systems clocking at 1 GHz and 
above, Synergy has the view that the most important at
tribute of a logic macrocell is the accuracy of the cell's timing 
model as applied to simulation. It is deemed as imperative 
thatthe final simulation MUST accuratelyreflect the behavior 
of the silicon. Accordingly, Synergy's ever-growing library of 
macrocells has been painstakingly crafted to ensure abso
lute timing accuracy. The innovative cell architecture makes 
possible very compact macros, yielding very high levels of 
performance. For example, note in Table 2 the typical 
propagation delays associated with the 2-input multiplexer 
shown in Figure 2 (speed/power option #4; ref. Table 1, 
above). Customized macrocells may be developed to suit 
specialized customer requirements. Contact· factory for 
more information. 

AO 

A1 

s 

2-INPUTMUX 
(MUX2C) 

Figure 2. 

Y 

YN 

From 
Input 

AO 
AO 
AO 
AO 
A1 
A1 
A1 
A1 
S 
S 
S 
S 

To Prop.Delay 
Output (ps, typ.) 
Y/ 140 
Y \. 142 

YN .I 134 
YN \. 133 
Y / 142 
V\' 142 

YN / 126 
YN \. 130 
Y .I 190 
Y \. 221 

YN / 194 
YN \. 211 

Table 2. 

2-3 

fI 



~YNERGY SYSTEM ELEMENT FAMILY 

~~ ~---------------------------------------------------------------------------
DESIGN TOOLS 

Synergy's highly integrated Design and Verification Envi
ronment (DAVETM) provides the designerwith unprecedented 
levels of flexibility and completeness in a highly "engineer 
friendly" framework. This open and ever improving system, 
based on the Cadence tool suite, features highly accurate 
timing models. Particular attention has been paid to the area 
of clock distribution within the IC. 

Synergy offers the customer a range of technical support 
services, up to and including complete "turnkey" design on 
both the RISE and USE series of devices. 

Shown at right with references to the appropriate Ca
dence and Synergy software packages, DAVE also offers 
advanced RAM compilation capabilities (in additionto SRAM 
blocks), PEP/P power management and improved 
floorplanning. Future developments include the capabilities 
to support schematic entry and simulation using Mentor 
software tools. 

PACKAGING 
To best preserve the ultra-high-frequency capabilities of 

the System Element family, Synergy has developed new 
molded packages which feature the same junction/air ther~ 
mal impedance (ElJA) as a conventional co-fired ceramic 
package of the same physical size, but with only one-third 
of the package"imposed propagation delay. 

System Elements are available in either Pin Grid Arrays 
(PGA) for through-hole mounting, or in Quad Flatpacks 
(QFP) for surface mounting. Some packages feature an 
integral copper heat spreader; for increased power dissipa
tion, an external heat sink may be directly attached to the 
spreader. Optionally available is an integral TapePak® 
carrier ring to facilitate test and burn-in, and provide the 
QFPs with an additional level of handling protection. 
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~ CUSTOMER 
SYNERGY DESIGN CENTER PRELIMINARY 

SEMICONDUCTOR 

INTRODUCTION 

We make it easy to design SYSTEM ELEMENTSTM. 
Synergy's customers are offered a variety of interfaces to 
meet a range of needs. Our Semicustom engineering staff 
can provide anything you may require; from applications 
assistance through a full turnkey solution, we're at your 
service. 

DESIGN INTERFACE 

Synergy offers three basic design interfaces: 
Tumkey 

- Joint 
- External 
The selection of interface is made by the customer after 

considering his/her available resources, access to the 
necessary design environment, unusual circuit requirements, 
and scheduling demands. "Customized" interfaces can be 
developed to meet specialized needs. 

For each type of interface, the respective responsibilities 
of each party are outlined in the table below. During any 
design interface, Synergy's Semicustom applications 
engineers are available to aid, guide and assist you in any 
way required. 

Customer 

Turnkey Supplies logic diagrams/circuit 
schematics and simulation vectors 

Provides guidance and consultation 

Approves final simulation 

Joint Supplies logic diagrams/circuit 
schematics and simulation vectors 

Performs schematic entry 
Performs pre-route simulation 
Provides placement constraints 
Performs final simulation 
Approves final simulation 

External Performs schematic entry 
Performs pre-route simulation 
Performs 'Place and Route 
Performs post-route (final) simulation 
Provides final data tape 

FACILITIES 

Conveniently located in the heart of Silicon Valley, 
Synergy's Customer Design Center is available to 
customers implementing Semicustom designs using our 
powerful new family of System Elements. Private design 
offices are assigned for the duration of a project, and are 
accessible 24 hours per day, 365 days per year. Each 
office contains a Sun SPARCstation and a 19-inch high
resolution color monitor. And, of course, applications 
engineering support is on-site. 

The software which implements the front-end of 
Synergy's Design Automation & Verification Environment 
(DAVETM) system is installed on the Design Center network 
and may be readily accessed by any workstation in the 
Center. The available software products include the 
following: 

Synergy DAVE 
Cadence Composer Design Entry 
Cadence HDL Simulator Interface 
Cadence VERILOG XL Logic Simulator 
Cadence Design Framework II 
Synergy Logic Design Rule Checker (LORC) 
Synergy ORCATM RAM Compiler 

Synergy 

Performs schematic entry 
Performs pre-route simulation 

Performs Place and Route 
Performs post-route (final) simulation 

Provides aid, guidance and assistance 

Performs Place and Route 
Provides actual RC values via back-annotated 

netlist 

Provides aid, guidance and assistance 

© 1994 Synergy Semiconductor Corporation 
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-=-SYNERGY MACROCELL LIBRARY RELEASE 0.2.3 

SEMICONDUCTOR 

ORINOR FAMILY 

Name Description Be OPT 
OR1 1·lnputOR 2 5 

OR2 2-lnputOR 2 5 

OR3 3·lnputOR 2 5 

OR4 4-lnputOR 2 5 

NOR1 1-lnput NOR 2 5 

NOR2 2-lnput NOR 2 5 

NOR3 3-lnput NOR 2 5 

NOR4 4·lnput NOR 2 5 

OR1C 1-lnput OR/NOR 3 5 

OR2C 2-lnput OR/NOR 3 5 

OR3C 3-lnput ORINOR 3 5 

OR4C 4-lnput ORIN OR 3 5 

OR6C 6-lnput ORIN OR 3 5 

ORaC a-Input ORIN OR 4 5 

OR12C 12-lnput ORINOR 5 5 

OR16C 16·lnput OR/NOR 6 5 

ORW Hnput OR. Diff. - Diff. 3 5 

OR2D 2-lnput OR. Diff. - Diff. 4 5 

OR1AD 1-lnput OR. S.E. - Diff. 3 5 

OR2AD 2-lnput OR. S.E. - Diff. 3 5 

OR1BD 1-lnput ORINOR. Dill. - Cmpl. 3 5 

OR2BD 2-lnput OR/NOR. Diff. - Cmpl. 4 5 

OR-AND/NAND FAMILY 

Name Description Be OPT 
OA11 1-1 OR-AND 2 5 

OA21 2-1 OR-AND 2 5 

OA22 2-2 OR-AND 3 5 

OA22 3·3 OR-AND 3 5 

OA22222 2-2·2·2·2 OR-AND 5 5 

OA222222 2-2-2-2-2-2 OR-AND 6 5 

OAll1 1-1 OR-NAND 2 5 

OAI21 2·1 OR-NAND 2 5 

OAI22 2-20R·NAND 3 5 

OAI33 3-30R·NAND 3 5 

OA11C 1·10R-AND/NAND 3 5 

OA21C 2-1 OR-AND/NAND 4 5 

OA22C 2-2 OR·AND/NAND 4 5 

© 1994 Synergy Semiconductor Corporation 
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OR-AND/NAND FAMILY (CONTD.) 

Name Description Be OPT 

OA33C 3-3 OR-AND/NAND 4 5 

OA44C 4-4 OR-ANDINAND 4 5 

OA111C 1-1-10R-ANDINAND 4 5 

OA222C 2-2-2 OR-ANDINAND 5 5 

OA333C 3-3-3 OR-AND/NAND 5 5 

OA444C 4-4-4 OR-AN DINAN D 6 5 

OA1111C 1-1-1-10R-AND/NAND 5 5 

OA2222C 2·2-2-20R-AND/NAND 6 5 

OA3333C 3-3-3-30R-AND/NAND 6 5 

OA4321C 4-3-2-1 OR-AND/NAND 6 5 

OA54321C 5-4-3-2-1 OR-ANDINAND a 5 

XOR/XNOR FAMILY 

Name Description Be OPT 
XOR2C 2-lnput XOR/XNOR 4 5 

XOR2 2-lnputXOR 3 5 

XOR3 3-lnput XOR 4 5 

XOR4 4-lnpul XOR 5 5 

XNR2 2-lnput XNOR 3 5 

XNR3 3-lnput XNOR 4 5 

XNR4 4-lnpul XNOR 5 5 

XOR22C 2-2 OR-XORIXNOR 4 5 

MUX FAMILY 

Name Description Be OPT 

MUX2C 2-lnput MUX. Cmpl. 3 5 

MUX4 4-lnpul MUX 6 5 

MUX2D 2-lnpul MUX. Diff. 4 5 

MUX2E 2-lnpul MUX w/ENA 3 5 

DECODER FAMILY 

Name Description Be OPT 

DCD24 2-4 Decoder (High) a 5 

DCD24E 2-4 Decoder (High) w/ENA (High) 10 5 

DCD24A 2-4 Decoder (Low) 5 5 

DCD24AE 2-4 Decoder (Low) w/ENA (Low) 7 5 

Rev.: B Amendment:JO 
Issue Date: February, 1994 
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ADDER FAMILY 

Name Description BC OPT 
ADDH l-Bit Half Adder 4 5 

ADDF l-Bit Full Adder 5 5 

CLOCK DISTRIBUTION BUFFER FAMILY 

Name Description BC OPT 
CBUF Clock Dist. Buffer, S.E. 3 1 

CBUFD Clock Dis!. Buffer, Diff. - D~1. 4 1 

CBUFI Clock Dis!. Buffer, S.E., Inv. 3 1 

CBUFAD Clock Dis!. Buffer, S.E. - Diff. 4 1 

CBUFBD Clock Dis!. Buffer, Diff. - S.E. 3 1 

DELAY BUFFER FAMILY 

Name Description BC OPT 
DLYE Fixed Delay w/Enab., Diff - Diff. 3 5 

DLYl Delay Buffer, SOOps 3 1 

DLY1D Diff. Delay Buffer, SOOps 3 1 

ADJ40D Diff. Del~ Buffer, Adj. 4 3 

MEGACELL FAMILY 

Name Description Be OPT 
PLL Phase-Locked Loop · · 
DAC3 3-Bit Digital-to-Analog Converter · · 
DAC4 4-Bit Digital-to-Analog Converter · · 
DAC5 5-bit Digital-to-Analog Converter · · 
DAC6 6-Bit Digital-to-Analog Converter · · 
DACS S-Bit Digital-to-Analog Converter · · 
ADJDACS Adjustable S-B~ DAC · · 
RAM4K 4K-Bit l-Port Embedded RAM - 1 

RAMIP Single-Port Compiled RAM · · 
REGFILE Compiled Register File · · 
ROM Compiled Read-Only Memory · · 
ACTEST AC Delay Chain Monitor 20 I 

·Contact factory for more information 

MACROCELL LIBRARY 
RELEASE 0.2.3 

LATCH FAMILY 

Name Description Be OPT 

DLATRC D-Latch w/Reset, Cmpl. 4 5 

DLATtD DLATRC wlReset & D~f. Ck. 7 5 

SRLATD Diff. S-R Latch 6 5 

FLIP-FLOP FAMILY 

Name Description Be OPT 
DFFRC D-FF w/Reset, Cmpl. 6 5 

DFFRSC D-FF wlSet & Reset Cmpl. 6 5 

DFFID D-FF wlReset & Diff. Ck. 7 5 

DFFRD D-FF w/Reset & Diff. D, Ck., Out 7 5 

ANALOG FAMILY 

Name Description Be OPT 

VCO Voltage-Controlled OSC · · 
QPUMP Charge Pump · · 
PHDETL Phase/Freq. Detector (LO-F) · · 
PHDETH Phase/Freq. Detector (HI-F) · · 
COMPHI Hi-Gain Voltage Comparator · · 
COMPLO Lo-Gain Voltage Comparator · · 
LlNVRMP Linear Voltage-Ramp Generator · · 
AGAMP20 AGC Amplifier (20db) · · 
SUMAMP Summing Amplifier · · 
PEAKDET Peak Detector · · 
AGCTRLR AGC Amp Controller · · 
IVCONV CurrenHo-Vo~age Converter · 
VDLY Variable Delay, Diff. - Diff. · · 
VDLYE Variable Delay w/Enab., Diff. - Difl. · · 
TMPMON In!. Temp. Mon~or Diode I I 

GNDMON GND Bus Sense Monitor I I 

VEEMON VEE Bus Sense Monitor I I 

·Contact factory for more information. 
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-=-SYNERGY MACROCELL LIBRARY 
SEMICONDUCTOR RELEASE 0.2.3 

-------------------------------------------------------
1/0 MACROCEllS 

ECl BUFFER FAMilY -10KH ECl BUFFER FAMilY -100KH 

Name Description 10 OPT Name Description 10 OPT 

IBE ECL Input 1 1 IBEl ECL Input 1 1 

IBED ECL Input, Diff. - Dill. 2 1 IBE1D ECL Input, Dill. - Diff. 2 1 

IBEAD ECL Input, S.E. - Diff. 1 1 IBE1AD ECl Input, S.E. - Dill. 1 1 

IBECK ECL Input, Clock 1 1 IBE1CKD ECL Input, Clock Dill. - Diff. 2 1 

IBECKD ECL Input, Clock Dill. - Diff. 2 1 IBE1CKBD ECL Input, Clock, Diff. - Cmpl. 1 1 

IBECKAD ECL Input, Clock S.E. - Diff. 1 1 OBEl ECL Output, 50 Ohm 1 1 

IBECKBD ECL Input, Clock, Diff. - Cmpl. 1 1 OBE1D EClOutput, Dill. - Diff. 2 1 

OBE ECL Output, 50 Ohm 1 1 OBE1AD ECl Output, Single - Diff. 2 1 

OBED ECL Output, Diff. - Diff. 2 1 OBE1BD ECL Output, Dill. - Single 1 1 

OBEAD ECL Output, Single - Diff. 2 1 OBE1R ECL Output, OBEl w/Edge Rate 1 1 

OBEBD ECL Output, Dill. - Single 1 1 OBE1RD OBEl D w/Edge Rate 2 1 

OBER ECL Output, OBE w/Edge Rate 1 1 OBE1ARD OBE1AD w/Edge Rate 2 1 

OBERD OBED w/Edge Rate 2 1 OBE1BRD OBE1BD wlEdge Rate 1 1 

OBEARD OBEAD wlEdge Rate 2 1 OBEn ECl Output, Cut-Off wlEnable 1 1 

OBEBRD OBEBD wlEdge Rate 1 1 OBEnR OBEn w/Edge Rate 1 1 

OBET ECL Output, Cut-Off w/Enable 1 1 BBEl ECL Bi-Directional 1 1 

OBETR OBET wlEdge Rate 1 1 BBE1R ECl Bi-Directional, Edge Rate 1 1 

OBEMUX ECL MUX Output 1 1 BBE1D ECL Bi-Di., Dill. - S.E. - Dill. 1 1 

BBE ECL Bi-Directional 1 1 BBE1RD BBE1D w/Edge Rate 1 1 

BBER ECL Bi-Directional, Edge Rate 1 1 

BBED ECL Bi-Di., Diff. - S.E. - Dill. 1 1 

BBERD BBED wlEdge Rate 1 1 ANALOG 1/0 FAMilY 

Name Description 10 OPT 

TTL BUFFER FAMILY OBA1X Hi-Current Coax Driver . . 
BBPAD Direct Pad Connection 1 1 

Name Description 10 OPT 

IBT TTL Input 1 1 
BBTEMP Temperature Monitor Diode 1 1 

BBPADP BBPAD lor VCC ± 5V 1 1 
OBTS TTL Output, SmA 1 1 

BBPADN BBPAD lor VEE ± 5V 1 1 
OBTST TTL Output, Tri-State, SmA 1 1 

OBVBB 10KH VBB Rei. Generator 1 1 
BBTS TTL Bi-Directional, SmA 1 1 

OBVBB1 1 OOK VBB Ref. Generator 1 1 

PSEUDO-TTL BUFFER FAMILY 

Name Description 10 OPT 

IBP Pseudo-TTL Input 1 1 

OBPS Pseudo-TTL Output, SmA 1 1 

OBPST Pseudo-TTL Output, Tri-S!., SmA 1 1 

BBPS Pseudo-TTL Bi-Directional, SmA 1 1 
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SEMICONDUCTOR 

TIE FAMILY 

Name Description BC OPT 

TIEO Tie Low 1 3 

TIEl Tie High 1 3 

TIEOD Tie Low. Differential 2 3 

CLOCK LOAD FAMILY 

Name Description 

LOAD2 2X Clock Load Cell 

LOAD4 4X Clock Load Cell 

LOAD2D 2X Diff. Clock Load 

LOAD4D 4X Diff. Clock Load 

2·9 
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~ SYSTEM ELEMENTSIM 
SYNERGY DC SPECIFICATIONS PRELIMINARY 

SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(l) 

Symbol Parameter Rating Unit 

VEE Power Supply (Vee = OV) -8toO Vdc 

VI Input Voltage (Vee = OV) Oto VEE Vdc 

lOUT Output Current rnA 
Continuous 50 
Surge 100 

TA Operating Temperature Range Oto+85 °C 

VEE Operating Range (2) -5.7to-4.2 V 

NOTES: 
1. Beyond which device life may be impaired unless specified otherwise on individual data sheet. 

2. Parametric values specified at100E Series: -4.2V to -5.46V, 10E Series: -4.94V to -5.46V. 

10KH DC ELECTRICAL CHARACTERISTICS 

VEE = -S.2V ± S%; vcc = Vcco = GND(l) 

TA=O°C TA = +25°C TA= +75°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

VOH Output HIGH Voltage -1020 -840 -980 -810 -920 -735 -910 -720 mV 

VOL Output LOW Voltage -1950 -1630 -1950 -1630 -1950 -1600 -1950 -1595 mV 

VIH Input HIGH Voltage -1170 -840 -1130 -810 -1070 -735 -1060 -720 mV 

VIL Input LOW Voltage -1950 -1480 -1950 -1480 -1950 -1450 -1950 -1445 mV 

IlL Input LOW Current - 120 - 120 - 120 - 120 IlA 
NOTE: 

1. 10K series circuits are designed to meet the DC specifications shown in the table after thermal equilibrium has been established. The circuit is in a test 
socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained. OJtputs are terminated through a 50n resistor 
to -2.0 volts, except bus outputs which, where specified, are terminated into 25n. 

100K DC ELECTRICAL CHARACTERISTICS 

VEE = -4.SV ±S%; vcc = Vcco = GND; TA = aoc to +8SoC 

Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage -1025 -995 -880 mV VIN = VIH (Max.) Loading with 

VOL Output LOW Voltage -1810 -1705 -1620 mV or VIL (Min.) 50nto-2.0V 

VOHA Output HIGH Voltage -1035 - - mV VIN = VIH (Min.) 

VOLA Output LOW Voltag.e - - -1610 mV or VIL (Max.) 

VIH Input HIGH Voltage -1165 - -880 mV Guaranteed HIGH Signallor All Inputs 

VIL Input LOW Voltage -1810 - -1475 mV Guaranteed LOW Signal for All Inputs 

ilL Input LOW Current - 60 100 ~A VIN = VIL (Min.) 

SYSTEM ELEMENTS is a trademark of Synergy Semiconductor Corporation. 
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SEMICONDUCTOR 

101 K DC ELECTRICAL CHARACTERISTICS 

VEE = -S.2V ±S%; Vee = Veeo = GND; TA = O°C to +8SoC 

Symbol Parameter Min. Typ. 

VOH Output HIGH Vo~age -1025 -995 

VOL Output LOW Vo~age -lS10 -1705 

VOHA Output HIGH Voltage -1035 -
VOLA Output LOW Vo~age - -
VIH Input HIGH Voltage -1165 -
VIL Input LOW Voltage -lS10 -
IlL Input LOW Current - 70 

ECl DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O°C 

Symbol Parameter Min. I Max. 

IIH Input HIGH Current(1) - I 150 

Max. 

-SSO 

-1620 

-
-1610 

-8S0 

-1475 

120 

PRELIMINARY 
SYSTEM ELEMENTSTM DC SPECIACATIONS 

Unit Condition 

mV VIN = VIH (Max.) Loading with 

mV or VIL (Min.) 50Qto-2.0V 

mV VIN = VIH (Min.) 

mV or VIL (Max.) 

mV Guaranteed HIGH Signal for All Inputs 

mV Guaranteed LOW Signal for All Inputs 

J.lA VIN = VIL (Min.) 

TA= +2S0 C TA=+SSoC 

Min. I Max. Min. I Max. Unit 

- I 150 - I 150 J.lA 

lEE Power Supply Current (Refer to individual System Element data sheets.) 
10KH lOOK 101K I/O 

NOTE: 
1. Each single·ended input has internalSOKn pull·down to VEE: Differential inputs have SOKn pull·down on non·inverting (+) input 

and 50Kn pull-up (to Vee) on inverting input(-). 

TTL DC ELECTRICAL CHARACTERISTICS 

Single Supply: Vee = Veeo = +4.75V to +5.25V; VEE = GND 
Split Supplies: VEE = -4.2Vto-4.SV (lOOK), -4.94Vto -5.46V (10KH, 101K); Vee = Veeo = GND; Vn = +4.75V to +5.25V 

Symbol Parameter Min. Typ. Max. Unit Condition 

VIL Input LOW Voltage - - O.S V -
VIH Input HIGH Voltage 2.0 - - V -
IlL Input LOW Current(l) - - ·600 J.lA VIN = 0.5V 

IIH Input HIGH Current - - 20 J.tA VIN = 2.4V 
- - 200 VIN = 5.5V 

VOL Output LOW Vo~age 
OBTS, OBTST, BBTS - - 0.5 V 10L = SmA, Split Supplies, Vn = 4.75V 
OBPS, OBPST, BBPS - - 0.5 V 10L = SmA, Single Supply, Vee = 4.75V 
OBT16, OBT16T, BBT16(2) - - 0.5 V 10L = 16mA, Split Supplies, Vn = 4.75V 
OBP16, OBP16T, BBP16(2) - - 0.5 V 10L = 16mA, Single Supply, Vee = 4.75V 

VOH Output HIGH Voltage 2.4 - - V 10H = -2.0mA, Vee or Vn = Min. 

los Output Short Circuit Current(3) mA Vo = 0.5V, Vee or Vn = Max. 
SmA Outputs -40 - -100 
16mA Outputs -SO - -160 

Vie Input Clamp Voltage -0.1 - -1.5 V Ie = -lSmA, Vee or Vn = Min. 

loz Output Hi-Z Leakage Current Vo = 0.5 - 2.4V, Vee or Vn = Max. 
OBTxT, OBPxT - - -100 J.lA 
BBTx, BBPx - - -120 J.lA 

NOTE: 

1. Each input has internal 15KQ pull-up to positive supply. 

2. These buffers consume two I/O cells each. 

3. Only ONE output at a time may be shorted for more than one se'lond. 
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-0. UNIVERSAL SYSTEM 
SYNERGY ELEMENT (USEIM) SY1BPOO 

SEMICONDUCTOR 

FEATURES 

• Highest density logic via unique 6-translstor cell: 
+ greatest functionality per unit area 
+ shortest propagation delays 

• 888 core cells yield up to 1,665 routeable 
(equivalent) gates or 111 D-type flip-flops 

• CAD-prog ram mabie speed/power options 

• Available in high-performance Quad Flatpacks 
(QFPs) or in JEDEC-standard PlCCs 

• I/O and VEE compatible with 10K or 100K ECl logic 

• Direct interface with TTL buses and control signals 

• Mixed-signal capabilities in proprietary ANALOG 
ZONETM 

• Advanced ASSETTM technology - 70ps (typ.) gate 
delay 

• Higher engineering productivity with DAVETM CAE 
system 

• 32 I/O pins plus up to 32 power and ground pins 

• Compatible with RAM-Intensive System Elements 
(RISETM) 

BLOCK DIAGRAM 

I/O CEllS (ECl) 

I/O CEllS (ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 SPOO Universal System Element is the smallest 
member of Synergy's new System Element family. 
Fabricated in the ASSET I bipolar process, these high
performance VlSI components offer an unprecedented 
combination of circuit density, interface flexibility and 
minimal propagation delay logic - while dissipating 
significantly less power than competing products. 

The SY1 SPOO features up to 1,665 equivalent 2-input 
gates of 70ps logic and routinely achieves logic density in 
excess of 450 gates/square millimeter. The 32 I/O pins 
may be configured with all pins ECl logic-level-compatible 
(10K or 100K), or with up to half the pins compatible with 
TTL levels, hereby eliminating the need for external ECU 
TTL translators. Further, the unique OCEAN OF CEllSTM 
logic structure allows for on-chip implementation of simple 
analog functions. 

With system clock frequencies above 1GHz, the Synergy 
System ElementTM (SSE) family is ideally suited for such 
demanding high-speed applications as mainframe and 
supermini computers, graphic workstations and servers, 
automatic test equipment, optical communications and 
many military systems. 

Supported by Synergy's Design and Verification 
Environment (DAVE), an advanced system of integrated 
design toolS, these products offer the designer much higher 
levels of high·performance system integration and design 
productivity. 

2-12 
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SYSTEM ELEMENT ORGANIZATION 

Core Cells 
System Elements use a 6-transistor cell, arranged in an 

innovative OCEAN OF CELLS, which eliminates "routing 
channels". Synergy's All Spacer-Separated Element 
Transistor (ASSET) technology, coupled with an innovative 
(patent pending) transistor structure, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device/device isolation; and high interconnect 
density/routing efficiency. Logic macros are normally 
implemented by combining horizontally adjacent cells. 

I/O Cells 
Each cell contains bond pad, input protection and 

configurable circuitry to match a variety of standard logic 
families. I/O levels conform to 10K standards at -5.2V, 
and to 100K standards at -4.5V and -5.2V (VEE). 
Additionally, I/Os located at the left and right sides of the 
die may be configured for TTL levels. TTL I/O is 
implemented in groups of 4 pins (e.g.: left = 4, right = 0; 
left = 4, right = 4; left = 0, right = 8; etc.). 

Using these two building block types, new "base die" 
may be custom-configured to meet a customer's special 
requirements. Contact the factory for further details. 

ANALOG ZONE 

Another benefit of the OCEAN OF CELLS architecture 
is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further 
reducing external circuitry. In close cooperation with 
Synergy's applications engineers, such functions as 
comparators, phase-locked loops, 3- to 8-bit digital-to
analog converters may be implemented. Special care must 
be taken to ensure testability and adequate digital/analog 
isolation. Contact the factory for further information on 
analog capabilities. Refer to our Macrocelllibrary listing. 

DESIGN TOOLS 

Synergy's highly-integrated design environment (DAVE) 
provides the bipolar system designer with unprecedented 
levels of flexibility and completeness in a highly "engineer
friendly" framework. This open system, based on the 
Cadence tool suite, features highly-accurate timing models. 
Synergy offers the customer a range of technical support 
services, up to (and including) complete "turnkey· designs 
on both RISE and USE devices. 

Fast, highly-efficient SRAM blocks may be created for 
inclusion in the SY1 BPOO by usig Synergy's unique 
ORCATM RAM compiler; blocks from 8x8 to 64x40 (or 
128x20) can be implemented using only the normally 
programmed (metal) layers of the device. 

PACKAGING 

To best preserve the high-frequency capabilities of USE, 
Synergy has developed new molded packages which 
feature low junction/air thermal impedance with only one
third the package-imposed propagation delay as a 
conventional co-fired ceramic package of the same physical 
size. 

The SY1 BPOO USE is available in 28-, 44- and 68-pin 
JEDEC-standard leaded chip carriers in either plastic 
(PLCC), ceramic (CERQUAD) or metal, all with 
conventional "J" leads with a 50mil (0.050") pitch. Also 
available are 48- and 64-pin Quad Flatpacks in either plastic 
(PQFP) or ceramic (CQFP). QFPs feature leads on a 
25mil (0.025") pitch with "gull-wing" lead forming as 
standard. 

Some packages feature an integral copper heat 
spreader. For increased power dissipation capability, an 
external heat sink may be readily attached to the spreader. 
Other packages could be made available for special 
customer requirements; contact Synergy for details. 
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MACROCELL LIBRARY 

In the rarefied world of systems clocking at 1 GHz and 
above, Synergy has the view that the most important 
attribute of a logic macrocell is the accuracy of the cell's 
timing model as applied to circuit simulation. It is deemed 
as imperative that the final simulation MUST accurately 
reflect the be.havior of the silicon. Accordingly, Synergy's 
ever-growing library of macrocells has been painstakingly 
crafted to ensure absolute timing accuracy. The innovative 
cell architecture makes possible very compact macros, 
yielding very high levels of performance. For example, 
note in Table 1 the typical propagation delays associated 
with the 2-input multiplexer shown in Figure 1 (speed/power 
option #4). 

Customized macrocells may be developed to suit 
customers' specialized needs; contact factory for 
information. 

From 
Input 

AO 

AO 

AO 

AO 

A1 

A1 

A1 

A1 

S 

S 

S 

S 

A0=D=V 
YN 

A1 

s---.:l 

Figure 1. 2-lnput MUX (MUX2C) 

To Propagation Delay 
Output (ps, typical) 

Y .I 140 

Y '- 142 

VN .I 134 

YN '- 133 

Y .I 142 

Y '- 142 

VN .I 126 

YN '- 130 

V .I 190 

V '- 221 

VN .I 194 

VN '- 211 

Table 1. 

SPEED/POWER PROGRAMMABILITY 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for one of five discrete 
current-source/emitler-follower drive combinations (see Table 
2). No chip rerouting is necessitated when changing current 
levels. Synergy's PEP/pTM design tool allows the designer 
to immediately evaluate the propagation delay impact of 
various current drives; hence, overall power is minimized 
and critical path(s) speed is maximized. The speed/power 
options are initially assigned during schematic capture; 
default is option #1. 

IN 

Figure 2. 

Option Isw Ioef 
# (!tA) (!tA) 

1 70 70 

2 130 130 

3 130 240 

4 240 240 

5 240 470 

Table 2. 
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-0. UNIVERSAL SYSTEM 
SYNERGY ELEMENT (USEIM) SY2BPOO 

SEMICONDUCTOR 

FEATURES 

• Highest density logic via unique 6-translstor cell: 
+ greatest functionality per unit area 
+ shortest propagation delays 

• 2,184 core cells yield up to 3,640 routeable 
(equivalent) gates or 242 D-type flip-flops 

• CAD-programmable speed/power options 

• Available In high-performance Quad Flatpacks 
(QFPs) or In JEDEC-standard PlCCs 

• lID and VEE compatible with 10K or 100K ECl logic 

• Direct Interface with TTL buses and control signals 

• Mixed-signal capabilities in proprietary ANALOG 
ZONETM 

• Advanced ASSETTM technology - 70ps (typ.) gate 
delay 

• Higher engineering productivity with DAVETM CAE 
system 

• 56 lID pins plus up to 32 power and ground pins 

• Compatible with RAM-Intensive System Elements 
(RISETM) 

BLOCK DIAGRAM 

VO CEllS (ECl) 

VO CEllS (ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY2BPOO Universal System Element is the smallest 
member of Synergy's new System Element family. 
Fabricated in the ASSET I bipolar process, these high
performance VlSI components offer an unprecedented 
combination of circuit density, interface flexibility and 
minimal propagation delay logiC - while dissipating 
significantly less power than competing products. 

The SY2BPOO features up to 3,640 equivalent 2-input 
gates of 70ps logic and routinely achieves logic density in 
excess of 450 gates/square millimeter. The 56 I/O pins 
may be configured with all pins ECl logic-level-compatible 
(10K or 1 OOK), or with up to half the pins compatible with 
TTL levels, hereby eliminating the need for external ECL! 
TTL translators. Further, the unique OCEAN OF CEllSTM 
logic structure allows for on-chip implementation of simple 
analog functions. 

With system clock frequencies above 1 GHz, the Synergy 
System Element™ (SSE) family is ideally suited for such 
demanding high-speed applications as mainframe and 
supermini computers, graphic workstations and servers, 
automatic test equipment, optical communications and 
many military systems. 

Supported by Synergy's DeSign and Verification 
Environment (DAVE), an advanced system of integrated 
design tools, these products offer the designer much higher 
levels of high-performance system integration and design 
productivity. 

, 
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~~ ----------------------------------------------------------------------
SYSTEM ELEMENT ORGANIZATION 

Core Cells 
System Elements use a 6-transistor cell, arranged in an 

innovative OCEAN OF CELLS, which eliminates "routing 
channels". Synergy's All Spacer-Separated Element 
Transistor (ASSET) technology, coupled with an innovative 
(patent pending) transistor structure, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device/device isolation; and high interconnect 
density/routing efficiency. Logic macros are normally 
implemented by combining horizontally adjacent cells. 

I/O Cells 
Each cell contains bond pad, input protection and 

configurable circuitry to match a variety of standard logic 
families. I/O levels conform to 10K standards at -S.2V, 
and. to 100K standards at -4.SV and -S.2V (VEE). 
Additionally, I/Os located at the left and right sides of the 
die may be configured for TTL levels. TTL I/O is 
implemented in groups of 7 pins (e.g.: left = 7, right = 0; 
left = 7, right = 7; left = 0, right = 14; etc.). 

Using these two building block types, new "base die" 
may be custom-configured to meet a customer's special 
requirements. Contact the factory for further details. 

ANALOG ZONE 

Another benefit of the OCEAN OF CELLS architecture 
is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further 
reducing external circuitry. In close cooperation with 
Synergy's applications engineers, such functions as 
comparators, phase-locked loops, 3- to 8-bit digital-to
analog converters may be implemented. Special care must 
be taken to ensure testability and adequate digitaVanalog 
isolation. Contact the factory for further information on 
analog capabilities. Refer to our Macrocell Library listing. 

DESIGN TOOLS 

Synergy's highly-integrated design environment (DAVi::) 
provides the bipolar system designer with unprecedented 
levels of flexibility and completeness in a highly "engineer
friendly" framework. This open system, based on the 
Cadence tool suite, features highly-accurate timing models. 
Synergy offers the customer a range of technical support 
services, up to (and including) complete ''turnkey" designs 
on both RISE and USE devices. 

Fast, highly-efficient SRAM blocks may be created for 
inclusion in the SY2BPOO by usig Synergy's unique 
ORCATM RAM compiler; blocks from ax8 to 64x40 (or 
12ax20) can be implemented using only the normally 
programmed (metal) layers of the device. 

PACKAGING 

To best preserve the high-frequency capabilities of USE, 
Synergy has developed new molded packages which 
feature low junction/air thermal impedance with only one
third the package-imposed propagation delay as a 
conventional co-fired ceramic package of the same phYSical 
size. 

The SY2BPOO USE is available in 44- and 68-pin 
JEDEC-standard leaded chip carriers in either plastic 
(PLCC), ceramic (CERQUAD) or metal, all with 
conventional "J" leads with a SO mil (O.OSO") pitch. Also 
available are 48- and 64-pin Quad Flatpacks in either plastic 
(PQFP) or ceramic (CQFP) with leads on a 25mil (0.02S") 
pitch, and 128-pin Quad Flatpacks in either plastic (PQFP) 
or metal (MQFP) with leads on It O.amm pitch. "Gull-wing" 
lead forming is standard on all QFPs. 

Some packages feature an integral copper heat 
spreader. For increased power dissipation capability, an 
external heat sink may be readily attached to the spreader. 
Other packages could be made available for special 
customer requirements; contact Synergy for details. 
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MACROCELL LIBRARY 

In the rarefied world of systems clocking at 1 GHz and 
above, Synergy has the view that the most important 
attribute of a logic macrocell is the accuracy of the cell's 
timing model as applied to circuit simulation. It is deemed 
as imperative that the final simulation MUST accurately 
reflect the behavior of the silicon. Accordingly, Synergy's 
ever-growing library of macrocells has been painstakingly 
crafted to ensure absolute timing accuracy. The innovative 
cell architecture makes possible very compact macros, 
yielding very high levels of performance. For example, 
note in Table 1 the typical propagation delays associated 
with the 2-input multiplexer shown in Figure 1 (speed/power 
option #4). 

Customized macrocells may be developed to suit 
customers' specialized needs; contact factory for 
information. 
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AO 
AO 
AO 
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S ------=.J 

Figure 1. 2-lnput MUX (MUX2C) 

To Propagation Delay 
Output (ps, typical) 

Y .I 140 

Y \. 142 

YN .I 134 

YN \. 133 

Y .I 142 

Y \. 142 

YN .I 126 

YN \. 130 

Y .I 190 

Y \. 221 

YN .I 194 

YN \. 211 

Table 1. 

SPEED/POWER PROGRAMMABILITY 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for one of five discrete 
current-source/emitter-follower drive combinations (see Table 
2). No chip rerouting is necessitated when changing current 
levels. Synergy's PEP/pTM design tool allows the designer 
to immediately evaluate the propagation delay impact of 
various current drives; hence, overall power is minimized 
and critical path(s) speed is maximized. The speed/power 
options are initially assigned during schematic capture; 
default is option #1. 

IN 0 

Figure 2. 

Option Isw loef 
# (!LA) (!LA) 

1 70 70 

2 130 130 

3 130 240 

4 240 240 

5 240 470 

Table 2. 
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~ UNIVERSAL SYSTEM 
SYNERGY ELEMENT (USEt~l) SY4BPOO 

SEMICONDUCTOR 

FEATURES 

• Highest density logic via unique 6-translstor cell: 
+ greatest functionality per unit area 
+ shortest propagation delays 

• 5,180 core cells yield up to 9,065 routeable 
(equivalent) gates or 604 D-type flip-flops 

• CAD-programmable speed/power options 
• Available In high-performance Quad Flatpacks 

(QFPs) or In JEDEC-standard PlCCs 

• I/O and VEE compatible with 10K or lOOK ECl logic 
• Direct Interface with TIL buses and control signals 

• Mixed-signal capabilities in proprietary ANALOG 
ZONETM 

• Advanced ASSETTM technology - 70ps (typ.) gate 
delay 

• Higher engineering productivity with DAVETM CAE 
system 

• 80 I/O pins plus up to 40 power and ground pins 

• Compatible with RAM-Intensive System Elements 
(RISETM) 

BLOCK DIAGRAM 

I/O CEllS (ECl) 

I/O CEllS (ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY 4BPOO Universal System Element is a member 
of Synergy's new System Element family. Fabricated in 
the ASSET I bipolar process, these high-performance VlSI 
components offer an unprecedented combination of circuit 
density, interface flexibility and minimal propagation delay 
logic - while dissipating significantly less power than 
competing products. 

The SY4BPOO features up to 9,065 equivalent 2-input 
gates of 70ps logic and routinely achieves logic density in 
excess of 450 gates/square millimeter. The 80 I/O pins 
may be configured with all pins ECl logic-level-compatible 
(10K or 100K), or with up to half the pins compatible with 
TIL levels, hereby eliminating the need for external ECl! 
TIL translators. Further, the unique OCEAN OF CEllSTM 
logic structure allows for on-Chip implementation of simple 
analog functions. 

With system clock frequencies above 1GHz, the Synergy 
System Element™ (SSE) family is ideally suited for such 
demanding high-speed applications as mainframe and 
supermini computers, graphic workstations and servers, 
automatic test equipment, optical communications and 
many military systems. 

Supported by Synergy's Design and Verification 
Environment (DAVE), an advanced system of integrated 
design tools, these products offer the designer much higher 
levels of high-performance system integration and design 
productivity. 
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SYSTEM ELEMENT ORGANIZATION 

Core Cells 
System Elements use a 6-transistor cell, arranged in an 

innovative OCEAN OF CELLS, which eliminates "routing 
channels". Synergy's All Spacer-Separated Element 
Transistor (ASSET) technology, coupled with an innovative 
(patent pending) transistor structure, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device/device isolation; and high interconnect 
density/routing efficiency. Logic macros are normally 
implemented by combining horizontally adjacent cells. 

1/0 Cells 
Each cell contains bond pad, input protection and 

configurable circuitry to match a variety of standard logic 
families. I/O levels conform to 10K standards at -5.2V, 
and to 100K standards at -4.5V and -5.2V (VEE). 
Additionally, I/Os located at the left and right sides of the 
die may be configured for TTL levels. TTL I/O is 
implemented in groups of 10 pins (e.g.: left = 10, right = 
0; left = 10, right = 10; left = 0, right = 20; etc.). 

Using these two building block types, new "base die" 
may be custom-configured to meet a customer's special 
requirements. Contact the factory for further details. 

ANALOG ZONE 

Another benefit of the OCEAN OF CELLS architecture 
is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further 
reducing external circuitry. In close cooperation with 
Synergy's applications engineers, such functions as 
comparators, phase-locked loops, 3- to 8-bit digital-to
analog converters may be implemented. Special care must 
be taken to ensure testability and adequate digital/analog 
isolation. Contact the factory for further information on 
analog capabilities. Refer to our Macrocell Library listing. 

DESIGN TOOLS 

Synergy's highly-integrated design environment (DAVE) 
provides the bipolar system designer with unprecedented 
levels of flexibility and completeness in a highly "engineer
friendly" framework. This open system, based on the 
Cadence tool suite, features highly-accurate timing models. 
Synergy offers the customer a range of technical support 
services, up to (and including) complete "turnkey" designs 
on both RISE and USE devices. 

Fast, highly-efficient SRAM blocks may be created for 
inclusion in the SY11 BPOO by usig Synergy's unique 
ORCATM RAM compiler; blocks from 8x8 to 64x40 (or 
128x20) can be implemented using only the normally 
programmed (metal) layers of the device. 

PACKAGING 

To best preserve the high-frequency capabilities of USE, 
Synergy has developed new molded packages which 
feature low junctiOn/air thermal impedance with only one
third the package-imposed propagation delay as a 
conventional co-fired ceramic package of the same physical 
size. 

The SY4BPOO USE is available in 64- and 128-pin Quad 
Flatpacks in either plastic (PQFP), ceramic (CQFP) or metal 
(MQUAD -128-pin only). The 64-pin has a 0.480" square 
body with leads on a 25 mil (0.025") pitch. The 128-pin 
has a 28x28mm body with leads on a 0.80mm pitch. Both 
offer standard "gull-wing" lead forming. Some packages 
feature an integral copper heat spreader. For increased 
power dissipation capability, an external heat sink may be 
readily attached to the spreader. 
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MACROCELL LIBRARY 

In the rarefied world of systems clocking at 1 GHz and 
above, Synergy has the view that the most important 
attribute of a logic macrocell is the accuracy of the cell's 
timing model as applied to circuit simulation. It is deemed 
as imperative that the final Simulation MUST accurately 
reflect the behavior of the silicon. Accordingly, Synergy's 
ever-growing library of macrocells has been painstakingly 
crafted to ensure absolute timing accuracy. The innovative 
cell architecture makes possible very compact macros, 
yielding very high levels of performance. For example, 
note in Table 1 the typical propagation delays associated 
with the 2-input multiplexer shown in Figure 1 (speed/power 
option #4). 

Customized macrocells may be developed to suit 
customers' specialized needs; contact factory for 
information. 

From 
Input 

AO 

AO 

AO 

AO 

A1 

A1 

A1 

A1 

S 

S 

S 

S 

A0=D=y 
YN 

Al 

s--=-t 
Figure 1. 2-lnput MUX (MUX2C) 

To Propagation Delay 
Output (ps, typical) 

Y .;- 140 

Y \. 142 

YN .;- 134 

YN \. 133 
Y .;- 142 

Y \. 142 

YN .;- 126 

YN \. 130 

Y .;- 190 

Y \. 221 

YN .;- 194 

YN \. 211 

Table 1. 

SPEED/POWER PROGRAMMABILITY 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for one of five discrete 
current-source/emitter-follower drive combinations (see 
Table 2). No chip rerouting is necessitated when changing 
current levels. Synergy's PEP/pn< design tool allows the 
designer to immediately evaluate the propagation delay 
impact of various current drives; hence, overall power is 
minimized and critical path(s) speed is maximized. The 
speed/power options are initially assigned during schematic 
capture; default is option #1. 

Figure 2. 

Option Isw loef 
# (jlA) J!1& 
1 70 70 

2 130 130 

3 130 240 

4 240 240 

5 240 470 

Table 2. 
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SYNERGY ELEMENT (USEI~I) SY11BPOO 

SEMICONDUCTOR 

FEATURES 

• Highest densHy logic via unique 6-translstor cell: 
+ greatest functlonalHy per unit area 
+ shortest propagation delays 

• 11,730 core cells yield up to 19,550 routeable 
(equivalent) gates or 1,303 D-type flip-flops 

• CAD-programmable speedlpower options 
• Available In high-performance Quad Flatpacks 

(QFPs) or In JEDEC-standard PlCCs 

• 1/0 and VEE compatible with 10K or 100K ECl logic 

• Direct Interface with TTL buses and control signals 
• Mixed-signal capabilities In proprietary ANALOG 

ZONETM 

• Advanced ASSETTM technology - 70ps (typ.) gate 
delay 

• Higher engineering productivity with DAVETM CAE 
system 

• 112 110 pins plus up to 56 power and ground pins 

• Compatible with RAM-Intensive System Elements 
(RISETM) 

BLOCK DIAGRAM 

I/O CEllS (ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY11 BPOO Universal System Element is a member 
of Synergy's new System Element family. Fabricated in 
the ASSET I bipolar process, these high-performance VlSI 
components offer an unprecedented combination of circuit 
density, interface flexibility and minimal propagation delay 
logic - while dissipating significantly less power than 
competing products. 

The SY11 BPOO features up to 19,550 equivalent 2-input 
gates of 70ps logic and routinely achieves logic density in 
excess of 450 gates/square millimeter. The 112 110 pins 
may be configured with all pins ECl logic-level-compatible 
(10K or 100K), or with up to half the pins compatible with 
TTL levels, hereby eliminating the need for external ECL! 
TTL translators. Further, the unique OCEAN OF CEllSTM 
logic structure allows for on-chip implementation of simple 
analog functions. 

With system clock frequencies above 1GHz, the Synergy 
System Element™ (SSE) family is ideally suited for such 
demanding high-speed applications as mainframe and 
supermini computers, graphic workstations and servers, 
automatic test equipment, optical communications and 
many military systems. 

Supported by Synergy's Design and Verification 
Environment (DAVE), an advanced system of integrated 
design tools, these products offer the designer much higher 
levels of high-performance system integration and design 
productivity. 
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SYSTEM ELEMENT ORGANIZATION 

Core Cells 

System Elements use a 6-transistor cell, arranged in an 
innovative OCEAN OF CELLS, which eliminates "routing 
channels". Synergy's All Spacer-Separated Element 
Transistor (ASSET) technology, coupled with an innovative 
(patent pending) transistor structure, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device/device isolation; and high interconnect 
density/routing efficiency. Logic macros are normally 
implemented by combining horizontally adjacent cells. 

1/0 Cells 
Each cell contains bond pad, input protection and 

configurable circuitry to match a variety of standard logic 
families. 1/0 levels conform to 10K standards at -S.2V, 
and to 100K standards at -4.SV and -S.2V(VEE). 
Additionally, II0s located at the left and right sides of the 
die may be configured for TTL levels. TTL I/O is 
implemented in groups of 14 pins (e.g.: left = 14, right = 
0; left = 14, right = 14; left = 0, right = 28; etc.). 

Using these two building block types, new "base die" 
may be custom-configured to meet a customer's special 
requirements. Contact the factory for further details. 

ANALOG ZONE 

Another benefit of the OCEAN OF CELLS architecture 
is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further 
reducing external circuitry. In close cooperation with 
Synergy's applications engineers, such functions as 
comparators, phase-locked loops, 3- to 8-bit digital-to
analog converters may be implemented. Special care must 
be taken to ensure testability and adequate digitaVanalog 
isolation. Contact the factory for further information on 
analog capabilities. Refer to our Macrocell Library listing. 

DESIGN TOOLS 

Synergy's highly-integrated design environment (DAVE) 
provides the bipolar system designer with unprecedented 
levels of flexibility and completeness in a highly "engineer
friendly" framework. This open system, based on the 
Cadence tool suite, features highly-accurate timing models. 
Synergy offers the customer a range of technical support 
services, up to (and including) complete "turnkey" designs 
on both RISE and USE devices. 

Fast, highly~efficient SRAM blocks may. be created for 
inclusion in the SY11 BPOO by usig Synergy's unique 
ORCATM RAM compiler; blocks from 8x8 to 64x40 (or 
128x20) can be implemented using only the normally 
programmed (metal) layers of the device. 

PACKAGING 

To best preserve the high-frequency capabilities of USE, 
Synergy has developed new molded packages which feature 
low junction/air thermal impedance with only one-third the 
package-imposed propagation delay as a conventional co
fired ceramic package of the same physical size. 

The SY11 BPOO USE is available in 84-pin JEDEC
standard leaded chip carriers in either plastic (PLCC), 
ceramic (CERQUAD) or metal (MQUAD), all with 
conventional "J" leads with a SOmii (0.050") pitch. Also 
available are 128- and 160-pin Quad Flatpacks in either 
plastiC (PQFP), ceramic (CQFP) or metal (MQUAD). QFPs 
have a 28x28mm body, leads on a O.80mm (128-pin) or 
O.6Smm (160-pin) pitch, and "gull-wing" lead forrning as 
standard. 

To increase the power dissipation capability of any of the 
above packages, an external heat sink may be readily 
attached. Other packages could be made available for 
special customer requirements; contact Synergy for details. 
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MACROCELL LIBRARY 

In the rarefied world of systems clocking at 1 GHz and 
above, Synergy has the view that the most important 
attribute of a logic macrocell is the accuracy of the cell's 
timing model as applied to circuit simulation. It is deemed 
as imperative that the final simulation MUST accurately 
reflect the behavior of the silicon. Accordingly, Synergy's 
ever-growing library of macrocells has been painstakingly 
crafted to ensure absolute timing accuracy. The innovative 
cell architecture makes possible very compact macros, 
yielding very high levels of performance. For example, 
note in Table 1 the typical propagation delays associated 
with the 2-input multiplexer shown in Figure 1 (speed/power 
option #4). 

Customized macrocells may be developed to suit 
customers' specializec;l needs; contact factory for 
information. 

Figure 1. 2-lnput MUX (MUX2C) 

From To Propagation Delay 
Input Output (ps, typical) 

AD Y ./" 140 

AO Y \. 142 

AO YN ./" 134 

AO YN \. 133 

A1 Y ./" 142 

A1 Y \. 142 

A1 YN ./" 126 

A1 YN \. 130 

S Y ./" 190 

S Y \. 221 

S YN ./" 194 

S YN \. 211 

Table 1. 

SPEED/POWER PROGRAMMABILITY 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for one of five discrete 
current-source/emitter-follower drive combinations (see 
Table 2). No chip rerouting is necessitated when changing 
current levels. Synergy's PEP/pm design tool allows the 
designer to immediately evaluate the propagation delay 
impact of various current drives; hence, overall power is 
minimized and critical path(s) speed is maximized. The 
speed/power options are initially assigned during schematic 
capture; default is option #1. 

Figure 2. 

Option Isw loef 
# (fLA) (fLA) 

1 70 70 

2 130 130 

3 130 240 

4 240 240 

5 240 470 

Table 2 . 
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SYNERGY ELEMENT (USE rM) . SY21 BPOO 

SEMICONDUCTOR 

FEATURES 

• Highest density logic via unique 6-transistor cell: 
+ greatest functionality per unit area 
+ shortest propagation delays 

• 20,680 core cells yield up to 33,605 routeable 
(equivalent) gates or 2,240 D-type flip-flops 

• CAD-programmable speed/power options 

• Available In high-performance Quad Flatpacks 
(QFPs) or in JEDEC-standard PLCCs 

• I/O and VEE compatible with 10K or 100K ECl logic 
• Direct Interface with TIL buses and control signals 

• Mixed-signal capabilities In proprietary ANALOG 
ZONETM 

• Advanced ASSETTM technology - 70ps (typ.) gate 
delay 

• Higher engineering productivity with DAVETM CAE 
system 

• 1441/0 pins plus up to 72 power and ground pins 

• Compatible with RAM-Intensive System Elements 
(RISETM) 

BLOCK DIAGRAM 

110 CEllS (ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY21 BPOO Universal System Element is a member 
of Synergy's new System Element family. Fabricated in 
the ASSET I bipolar process, these high-performance VlSI 
components offer an unprecedented combination of circuit 
density, interface flexibility and minimal propagation delay 
logic - while dissipating significantly less power than 
competing products. 

The SY21 BPOO features up to 33,605 equivalent 2-input 
gates of 70ps logiC and routinely achieves logic density in 
excess of 450 gates/square millimeter. The 144 I/O pins 
may be configured with all pins ECl logic-level-compatible 
(10K or 1 OOK), or with up to half the pins compatible with 
TTL levels, hereby eliminating the need for external ECL! 
TTL translators. Further, the unique OCEAN OF CEllSTM 
logic structure allows for on-Chip implementation of simple 
analog functions. 

With system clock frequencies above 1 GHz, the Synergy 
System Element™ (SSE) family is ideally suited for such 
demanding high-speed applications as mainframe and 
supermini computers, graphic workstations and servers, 
automatic test eqUipment, optical communications and 
many military systems. 

Supported by Synergy's DeSign and Verification 
Environment (DAVE). an advanced system of integrated 
design tools, these products offer the designer much higher 
levels of high-performance system integration and design 
productivity. 
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SYSTEM ElEMENT ORGANIZATION 

Core Cells 
System Elements use a 6-transistor cell, arranged in an 

innovative OCEAN OF CELLS, which eliminates "routing 
channels". Synergy's All Spacer-Separated Element 
Transistor (ASSET) technology, coupled with an innovative 
(patent pending) transistor structure, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device/device isolation; and high interconnect 
density/routing efficiency. Logic macros are normally 
implemented by combining horizontally adjacent cells. 

I/O Cells 
Each cell contains bond pad, input protection and 

configurable circuitry to match a variety of standard logic 
families. 110 levels conform to 10K standards at -S.2V, 
and to lOOK standards at -4.SV and -S.2V (VEE). 
Additionally, 1I0s located at the left and right sides of the 
die may be configured for TTL levels. TTL 110 is 
implemented in groups of 18 pins (e.g.: left = 18, right = 
0; left = 18, right = 18; left = 0, right = 36; etc.). 

Using these two building block types, new "base die" 
may be custom-configured to meet a customer's special 
requirements. Contact the factory for further details. 

PACKAGING 

To best preserve the high-frequency capabilities of USE, 
Synergy has developed new molded packages which 
feature low junction/air thermal impedance with only one
third the package-imposed propagation delay as a 
conventional co-fired ceramic package of the same physical 
size. 

Package Type Plastic Ceramic 

ANALOG ZONE 

Another benefit of the OCEAN OF CELLS architecture 
is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further 
reducing external circuitry. In close cooperation with 
Synergy's applications engineers, such functions as 
comparators, phase-locked loops, 3- to 8-bit digital-to
analog converters may be implemented. Special care must 
be taken to ensure testability and adequate digitaVanalog 
isolation. Contact the factory for further information on 
analog capabilities. Refer to our Macrocell Library listing. 

DESIGN TOOLS 

Synergy's highly-integrated design environment (DAVE) 
provides the bipolar system designer with unprecedented 
levels of flexibility and completeness in a highly "engineer
friendly" framework. This open system, based on the 
Cadence tool suite, features highly-accurate timing models. 
Synergy offers the customer a range of technical support 
services, up to (and including) complete "turnkey" designs 
on both RISE and USE devices. 

Fast, highly-efficient SRAM blocks may be created for 
inclusion in the SY21 BPOO by usig Synergy's unique 
ORCATM RAM compiler; blocks from 8x8 to 64x40 (or 
128x20) can be implemented using only the normally 
programmed (metal) layers of the device. 

The highest performance would be obtained with the 
208-pin PQFP which features an integral copper heat 
spreader. An external heat sink could be attached for 
increased power dissipation capability. 

Metal Body Size Lead Pitch Lead Form 

Quad Flatpack PQFP CQFP MQUAD 
128 X X X 2Sx2Smm O.Smm Gull 
160 X X X 2Sx28mm 0.65mm Gull 
20S X X X 2Sx28mm 0.5mm Gull 

Leaded Chip Carrier PLCC CLCC -
84 X X JEDEC 0.050" "J" 

Pin Grid Array PPGA - -
207 X 1.7Sxl.7S" 0.100" Pin 
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MACROCELL LIBRARY 

In the rarefied world of systems clocking at 1 GHz and 
above, Synergy has the view that the most important 
attribute of a logic macrocell is the accuracy of the cell's 
timing model as applied to circuit simulation. It is deemed 
as imperative that the final simulation MUST accurately 
reflect the behavior of the silicon. Accordingly, Synergy's 
ever-growing library of macrocells has been painstakingly 
crafted to ensure absolute timing accuracy. The innovative 
cell architecture makes possible very compact macros, 
yielding very high levels of performance. For example, 
note in Table 1 the typical propagation delays associated 
with the 2-input multiplexer shown in Figure 1 (speed/power 
option #4). 

Customized macrocells may be developed to suit 
customers' specialized needs; contact factory for 
information. 
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Figure 1. 2-lnput MUX (MUX2C) 

To Propagation Delay 
Output (ps, typical) 

Y ./ 140 

Y \. 142 

YN ./ 134 

YN \. 133 

Y ./ 142 

Y \. 142 

YN ./ 126 

YN \. 130 

Y ./ 190 

Y \. 221 

YN ./ 194 

YN \. 211 

Table 1. 

SPEED/POWER PROGRAMMABILITY 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for one of five discrete 
current-source/emitter-follower drive combinations (see 
Table 2). No chip rerouting is necessitated when changing 
current levels. Synergy's PEP/pTM design tool allows the 
designer to immediately evaluate the propagation delay 
impact of various current drives; hence, overall power is 
minimized and critical path(s) speed is maximized. The 
speed/power options are initially assigned during schematic 
capture; default is option #1. 

Figure 2. 

Option Isw loef 
# (jJ.A) (IlA) 

1 70 70 

2 130 130 

3 130 240 

4 240 240 

5 240 470 

Table 2. 
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-=- UNIVERSAL SYSTEM 
SYNERGY ELEMENT (USPM) SY34BPOO 

SEMICONDUCTOR 

FEATURES 

• Highest density logic via unique 6-transistor cell: 
+ greatest functionality per unit area 
+ shortest propagation delays 

• 37,854 core cells yield up to 63,090 routeable 
equivalent gates or 4,206 D-type flip-flops - largest 
available 

• CAD-programmable speed/power options 

• Available In high-performance Quad Flatpacks 
(QFPs) 

• I/O and VEE compatible with 10K or 100K ECl logic 

• Direct interface with TTL buses and control signals 

• Mixed-signal capabilities in proprietary ANALOG 
ZONETM 

• Advanced ASSETTM technology - 70ps (typ.) gate 
delay 

• Higher engineering productivity with DAVETM ECAD 
system 

• 192 I/O pins plus up to 104 power and ground pins 

• Compatible with RAM-Intensive System Elements 
(RISETM) 

BLOCK DIAGRAM 

1/0 CEllS (ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY34BPOO Universal System Element is a member 
of Synergy's System Elements™ family. Fabricated in the 
ASSET I bipolar process, these high-performance VlSI 
components offer an unprecedented combination of circuit 
density, interface flexibility and minimal propagation delay 
logic - while dissipating significantly less power than 
competing products. 

The SY34BPOO features up to 63,090 equivalent 2-input 
gates of 70ps logic and routinely achieves logic density in 
excess of 450 gates/square millimeter. The 192 I/O pins 
may be configured with all pins ECl logic-level-compatible 
(10K or 100K), or with up to half the pins compatible with 
TTL levels, thereby eliminating the need for external ECL! 
TTL translators. Further, the unique OCEAN OF CEllSTM 
logic structure allows for on-Chip implementation of many 
analog functions. 

With system clock frequencies above 1 GHz, the Synergy 
System Elements (SSE) family is ideally suited for such 
demanding high-speed applications as mainframe and 
supermini computers, graphic workstations and servers, 
automatic test eqUipment, optical communications and 
many military systems. 

Supported by Synergy's Design and Verification 
Environment (DAVE), an advanced system of integrated 
design tools, these products offer the designer much higher 
levels of high-performance system integration and design 
productivity. 
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..,. 
SYNERGY ~~ ______________________________ ~----------------------------~S~Y:34:B:~:: 
SYSTEM ELEMENT ORGANIZATION 

Core Cells 
System Elements use a 6-transistor cell, arranged in an 

innovative OCEAN OF CELLS, which eliminates "routing 
channels". Synergy's All Spacer-Separated Element 
Transistor (ASSET) technology, coupled with an innovative 
(patent pending) transistor structure, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device/device isolation; and high interconnect 
density/routing efficiency. Logic macros are normally 
implemented by combining horizontally adjacent cells. 

1/0 Cells 
Each cell contains bond pad, input protection and 

configurable Circuitry to match a variety of standard logic 
families. I/O levels conform to 10K standards at -5.2V, 
and to 100K standards at -4.5V and -5.2V (VEE). 
Additionally, I/Os located at the left and right sides of the 
die may be configured for TTL levels. TTL 110 is 
implemented in groups of 24 pins (e.g.: left = 24, right = 
0; left = 24, right = 24; left = 0, right = 48; etc.). 

Using these two building block types, new "base die" 
may be custom-configured to meet a customer's special 
requirements. Contact the factory for further details. 

ANALOG ZONE 

Another benefit of the OCEAN OF CELLS architecture 
is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further 
reducing external circuitry. In close cooperation with 
Synergy's applications engineers, such functions as 
comparators, phase-locked loops, 3- to 8-bit digital-to
analog converters may be implemented. Special care must 
be taken to ensure testability and adequate digital/analog 
isolation. Contact the factory for further information on 
analog capabilities. Refer to our Macrocell Library listing. 

DESIGN TOOLS 

S~nergy's hi.ghly-integrated deSign environment (DAVE) 
prOVides the bipolar system designer with unprecedented 
levels of flexibility and completeness in a highly "engineer
friendly" framework. This open system, based on the 
Cadence tool suite, features highly-accurate timing models. 
Synergy offers the customer a range of technical support 
services, up to (and including) complete "turnkey" designs 
on both RISE and USE devices. 

Fast, highly-efficient SRAM blocks may be created for 
inclusion in the SY34BPOO by usig Synergy's unique 
ORCATM RAM compiler; blocks from 8x8 to 64x40 (or 
128x20) can be implemented using only the normally 
programmed (metal) layers of the device. 

PACKAGING 

To best preserve the high-frequency capabilities of USE, 
Synergy has developed new molded packages which 
feature low junction/air thermal impedance with only one
third the package-imposed propagation delay as a 
conventional co-fired ceramic package of the same physical 
size. 

The SY34BPOO USE is available in PQFP (Plastic Quad 
Flatpack) or MQUAD (Metal Quad) with 240 or 304 leads. 
PQFPs have an embedded heat slug for improved power 
dissipation and simplified heat sink attachment (as needed). 
240-pin packages have a 32x32mm body; the 304-pin 
packages have a 40x40mm body. All have leads on a 
0.50mm pitch. Both PQFP and MQUAD are optionally 
available with an integral TapePak carrier ring to facilitate 
test and burn-in, plus providing the package with additional 
handling protection. The carrier ring is recommended to 
ensure lead co-planarity. 

The SY34BPOO is also available in die form. Contact 
the factory for die details or with special package 
requirements. 

2-28 



~YNERGY SY34BPOO 

~~ -------------------------------------------------------------------------
MACROCEllllBRARY 

In the rarefied world of systems clocking at 1 GHz and 
above, Synergy has the view that the most important attribute 
of a logic macrocell is the accuracy of the cell's timing 
model as applied to circuit simulation. It is deemed as 
imperative that the final simulation MUST accurately reflect 
the behavior of the silicon. Accordingly, Synergy's ever
growing library of macrocells has been painstakingly crafted 
to ensure absolute timing accuracy. The innovative cell 
architecture makes possible very compact macros, yielding 
very high levels of performance. For example, note in Table 
1 the typical propagation delays associated with the 2-input 
multiplexer shown in Figure 1 (speed/power option #4). 

Customized macrocells may be developed to suit 
customers' specialized needs; contact factory for information. 

Figure 1. 2-lnput MUX (MUX2C) 

From To Propagation Delay 
Input Output (ps, typical) 

AO Y ./ 140 

AO Y "\. 142 

AO YN ./ 134 

AO YN "\. 133 

A1 Y ./ 142 

A1 Y "\. 142 

A1 YN ./ 126 

A1 YN "\. 130 

S Y ./ 190 

S Y "\. 221 

S YN ./ 194 

S YN "\. 211 

Table 1. 

SPEED/POWER PROGRAMMABILITY 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for one of five discrete 
current-source/emitter-follower drive combinations (see Table 
2). No chip rerouting is necessitated when changing current 
levels. Synergy's PEP/flTM design tool allows the designer 
to immediately evaluate the propagation delay impact of 
various current drives; hence, overall power is minimized 
and critical path(s) speed is maximized. The speed/power 
options are initially assigned during schematic capture; 
default is option #1. 

Figure 2. 

Option Isw loef 
# (}LA) (!tA) 

1 70 70 

2 130 130 

3 130 240 

4 240 240 

5 240 470 

Table 2. 
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-:- RAM INTENSIVE ADVANCE 

SYNERGY SYSTEM ELEMENT INFORMATION 
SEMICONDUCTOR (RISE'~I) SY8BP4R2 

FEATURES 

• 3ns on-board SRAM; 8,192 bits total- alpha panicle 
Immune 

• Highest density logic via unique 6-translstor cell 
+ greatest functionality per unit area 
+ shonest propagation delays 

• 7,578 core cells yield up to 12,630 routeable 
(equivalent) gates or 842 D-type flip-flops 

• CAD-programmable speed/power options 
• Available In high-performance Quad Flatpacks 

(QFPs) and JEDEC-standard PlCCs 

• I/O and VEE compatible with 10K or 100K ECl logic 
• Direct Interface with TTL buses and control signals 
• Mixed-signal capabilities In proprietary ANALOG 

ZONETM 

• Advanced ASSE"fTM technology - 70ps (typ.) gate 
delay 

• Higher engineering productivity with DAVETM CAE 
system 

• 112 I/O pins plus up to 56 power and ground pins 
• Fully compatible with Universal System Elements 

(USETM) 

BLOCK DIAGRAM 

110 CEllS (ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY8BP4R2 RAM-Intensive System Element is a 
member of Synergy's new System Element .family. 
Fabricated in the ASSET I bipolar process, these high
performance VlSI components offer an unprecedented 
combination of circuit density, interface flexibility and 
minimal propagation delay logic -. while dissipating 
significantly less power than competing products. . 

The SY8BP4R2 features four independent blocks of 3ns 
SRAM (each organized as 64-words-by-32-bits), plus up 
to 12,630 equivalent 2-input gates of 70ps logic. The 
112 I/O pins may be configured with all pins ECl logic
level-compatible (10K or 100K), or with up to half the pins 
compatible with TTL levels, hereby eliminating the need 
for external ECL/TTl translators. Further, the unique 
OCEAN OF CEllSTM logic structure allows for on-chip 
implementation of simple analog functions. 

With system clock frequencies above 1 GHz, the Synergy 
System Element™ (SSE) family is ideally suited for such 
demanding high-speed applications as mainframe and 
supermini computers, graphic workstations and servers, 
automatic test equipment, optical communications and 
many military systems. 

Supported by Synergy's Design and Verification 
Environment (DAVE), an advanced system of integrated 
design tools, these products offer the designer much higher 
levels of high-performance system integration and design 
productivity. 
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~YNERGY ADVANCE INFORMATION 
~M~TOR __________________________________________________________________ S_Y_8_B_P_4_R_2 

SYSTEM ELEMENT ORGANIZATION 

Memory Blocks 
The four single-port SRAM blocks utilize a cell design 

similar to Synergy's SY1 0/1 00474 ECL SRAM - the world's 
fastest 4K memory. Each block features independent 
address, data in, data out and write control lines, allowing 
the user the greatest flexibility in design. Implemented in 
a synchronous system, these SRAMs can cycle 
continuously at over 300MHz. 

Core Cells 
System Elements use a 6-transistor cell, arranged in an 

innovative OCEAN OF CELLS, which eliminates "routing 
channels". Synergy's All Spacer-Separated Element 
Transistor (ASSET) technology, coupled with an innovative 
(patent pending) transistor structure, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device/device isolation; and high interconnect 
density/routing efficiency. Logic macros are normally 
implemented by combining horizontally adjacent cells. 

I/O Cells 
Each cell contains bond pad, input protection and 

configurable circuitry to match a variety of standard logic 
families. I/O levels conform to 10K standards at -5.2V, 
and to 100K standards at -4.5V and -5.2V (VEE). 
Additionally, I/Os located at the left and right sides of the 
die may be configured for TTL levels. TTL I/O is 
implemented in groups of 14 pins (e.g.: left = 14, right = 
0; left = 14, right = 14; left = 0, right = 28; etc.). 

Using these two building block types, new "base die" 
may be custom-configured to meet a customer's special 
requirements. Contact the factory for further details. 

ANALOG ZONE 

Another benefit of the OCEAN OF CELLS architecture 
is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further 
reducing external circuitry. In close cooperation with 
Synergy's applications engineers, such functions as 
comparators, phase-locked loops, 3- to 8-bit digital-to
analog converters may be implemented. Special care must 
be taken to ensure testability and adequate digital/analog 
isolation. Contact the factory for further information on 
analog capabilities. Refer to our Macrocell Library listing. 

DESIGN TOOLS 

Synergy's highly-integrated design environment (DAVE) 
provides the bipolar system designer with unprecedented 
levels of flexibility and completeness in a highly "engineer
friendly" framework. This open system, based on the 
Cadence tool suite, features highly-accurate timing models. 
Synergy offers the customer a range of technical support 
services, up to (and including) complete ''turnkey" designs 
on both RISE and USE devices. 

Additional, more specialized SRAM blocks may be 
created in the SY8BP4R2 by using Synergy's unique 
ORCATM RAM compiler. Blocks from 8x8 to 64x40 (or 
128x20) can be implemented using only the normally
programmed (metal) layers of the device. 

PACKAGING 

To best preserve the high-frequency capabilities of RISE, 
Synergy has developed new molded packages which 
feature low junction/air thermal impedance with only one
third the package-imposed propagation delay as a 
conventional co-fired ceramic package of the same physical 
size. 

The SY8BP4R2 RISE is available in 128- and 160-pin 
Quad Flatpacks in either plastic (PLCC), ceramic (CLCC) 
or metal (MQUAD). QFPs have a 28x28mm body, leads 
on a O.80mm (128-pin) or O.65mm (160-pin) pitch, and 
"gull_wing" lead forming as standard. Also available is an 
84-pin JEDEC-standard leaded chip carrier in either plastic 
(PLCC), ceramic (CERQUAD), or metal (MQUAD), all with 
conventional "J" leads on a 50mil (0.050") pitch. 

To increase the power dissipation capability of any of 
the above packages, an external heat sink may be readily 
attached. Other packages could be made available for 
special customer requirements; contact Synergy for details. 
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0Sl'i'''.Rfty ADVANCE INFORMATION 
.... , u SY8BP4R2 

~~ ----------------------------------------------------------------
MACROCELL LIBRARY 

In the rarefied world of systems clocking. at 1 GHz and 
above, Synergy has the view that the most important 
attribute of a logic macrocell is the accuracy of the cell's 
timing model as applied to circuit simulation. It is deemed 
as imperative that the final simulation MUST accurately 
reflect the behavior of the silicon. Accordingly, Synergy's 
ever-growing library of macrocells has been painstakingly 
crafted to ensure absolute timing accuracy. The innovative 
cell architecture makes possible very compact macros, 
yielding very high levels of performance. For example, 
note in Table 1 the typical propagation delays associated 
with the 2-input multiplexer shown in Figure 1 (speed/power 
option #4). 

Customized macrocells may be developed to suit 
customers' specialized needs; contact factory for 
information. 

From 
Input 

AO 
AO 
AO 
AO 

Al 
Al 
Al 
Al 
S 

S 

S 

S 

A0=D=Y 
YN A, 

s---=..1 
Figure 1. 2-lnput MUX (MUX2C) 

To Propagation Delay 
Output (ps,typlcal) 

Y ./ 140 

Y \. 142 

YN ./ 134 

YN \. 133 

Y ./ 142 

Y \. 142 

YN ./ 126 

YN \. 130 

Y ./ 190 

Y \. 221 

YN ./ 194 

YN \. 211 

Table 1. 

SPEED/POWER PROGRAMMABILITY 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for one of five discrete 
current-source/emitter-follower drive combinations (see 
Table 2). No chip rerouting is necessitated when changing 
current . levels. Synergy's PEP/PTM design tool allows the 
designer to immediately evaluate the propagation delay 
impact of various current drives; hence, overall power is 
minimized and critical path(s) speed is maximized. The 
speed/power options are initially assigned during schematic 
capture; default is option #1. 

Figure 2. 

Option Isw loef 
# (J,lA) (jLA) 

1 70 70 

2 130 130 

3 130 240 

4 240 240 

5 240 470 

Table 2 • 
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~ RAM INTENSIVE 
SYNERGY SYSTEM ELEMENT SY9BP6R4 

SEMICONDUCTOR (RISEI~I) 

FEATURES 

• 3ns on-board SRAM; 24K bits total - alpha particle 
Immune 

• Highest density logic via unique 6-transistor cell 
+ greatest functlonalHy per unit area 
+ shortest propagation delays 

• 7,410 core cells yield up to 12,480 routeable 
(equivalent) gates or 832 D-type flip-flops 

• CAD-programmable speedlpower options 
• Available In high-performance Quad Flatpacks 

(QFPs) and plastic PGAs, or In JEDEC-standard 
PlCCs 

• 1/0 and VEE compatible with 10K or 100K ECl logic 

• Direct Interface with TTL buses and control signals 
• Mixed-signal capabilities in proprietary ANALOG 

ZONETM 

• Advanced ASSETTM technology - 70ps (typ.) gate 
delay 

• Higher engineering productivity with DAVETM CAE 
system 

• 144110 pins plus up to 72 power and ground pins 

• Fully compatible with Universal System Elements 
(USETM) 

BLOCK DIAGRAM 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY9BP6R4 RAM-Intensive System Element is a 
member of Synergy's new System Elements™ family. 
Fabricated in the ASSET I bipolar process, these high
performance VlSI components offer an unprecedented 
combination of circuit density, interface flexibility and 
minimal propagation delay logic - while dissipating 
significantly less power than competing products. 

The SY9BP6R4 features six independent blocks of 3ns 
SRAM (each organized as 1K-words-by-4-bits), plus up to 
12,480 equivalent 2-input gates of 70ps logic. The 
144 110 pins may be configured with all pins ECl logic
level-compatible (10K or 1 OOK), or with up to half the pins 
compatible with TTL levels, thereby eliminating the need 
for external ECl/TTl translators. Further, the unique 
OCEAN OF CEllSTM logic structure allows for on-chip 
implementation of simple analog functions. 

With system clock frequencies above 1 GHz, the Synergy 
System Elements (SSE) family is ideally suited for such 
demanding high-speed applications as mainframe and 
supermini computers, graphic workstations and servers, 
automatic test equipment, optical communications and 
many military systems. 

Supported by Synergy's Design and Verification 
Environment (DAVE), an advanced system of integrated 
design tools, these products offer the designer much higher 
levels of high-performance system integration and design 
productivity. 
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..,. . 

SYNERGY 
. SEMICONDUCTOR 

SYSTEM ELEMENT ORGANIZATION 

Memory Blocks 

The six SRAM blocks are direct functional and 
topological equivalents to Synergy's SY10/100474 ECl 
SRAM - the world's fastest 4K memory. Each block 
features independent address, data and control lines, 
allowing the user the greatest flexibility. Both synchronous 
and asynchronous operation is facilitated: data inputs and 
all control lines are latched on the rising edge of the clock 
(ClK). If ClK is held low, latches are transparent and all 
operations are asynchronous. In the synchronous mode, 
the RAM can cycle continuously at 333M Hz. 

Core Cells 

System Elements use a 6-transistor cell, arranged in an 
innovative OCEAN OF CEllS, which eliminates "routing 
channels". Synergy's All Spacer-Separated Element 
Transistor (ASSET) technology, coupled with an innovative 
(patent pending) transistor structure, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device/device isolation; and high interconnect 
density/routing efficiency. logic macros are normally 
implemented by combining horizontally adjacent cells. 

I/O Cells 
Each cell contains bond pad, input protection and 

configurable circuitry to match a variety of standard logic 
families. I/O levels conform to 10K standards at -5.2V, 
and to 100K standards at -4.5V and -5.2V (VEE). 
Additionally, I/Os located at the left and right sides of the 
die may be configured for TTL levels. TTL I/O is 
implemented in groups of 18 pins (e.g.: left = 18, right = 
0; left = 18, right = 18; left = 0, right = 36; etc.). 

PACKAGING 

To best preserve the high-frequency capabilities of RISE, 
Synergy has developed new molded packages featuring 
low junction/air thermal impedance - with only one-third 
the package-imposed propagation delay as a co-fired 
ceramic package of the same physical size. 

Package Type Plastic Ceramic 

SY9BP6R4 

ANALOG ZONE 

Another benefit of the OCEAN OF CEllS architecture 
is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further 
reducing external circuitry. In close cooperation with 
Synergy's applications engineers, such functions as 
comparators, phase-locked loops and/or 3- to 8"bit digital
to-analog converters may be implemented. Special care 
must be taken to ensure testability and adequate digital/ 
analog isolation. Contact the factory for further information 
on analog capabilities. Refer to our Macrocell Library 
listing. 

DESIGN TOOLS 

Synergy's highly-integrated design environment (DAVE) 
provides the bipolar system designer with unprecedented 
levels of flexibility and completeness in a highly "engineer
friendly" framework. This open system, based on the 
Cadence tool suite, features highly-accurate timing models. 
Synergy offers the customer a range of technical support 
services, up to (and including) complete ''turnkey'' designs 
on both RISE and USE devices. 

Additional, more specialized SRAM blocks may be 
created in the SY8BP4R2 by using Synergy's unique 
ORCATM RAM compiler. Blocks from8x8 to 64x40 (or 
128x20) can be implemented using only the normally
programmed (metal) layers of the device. 

The highest performance would be obtained with the 
208-pin PQFP, which features an integral copper heat 
spreader. An external heat sink could be attached for 
increased power dissipation capability. 

Metal Body Size Lead Pitch Lead Form 

Quad Flatpack PQFP CQFP MQUAD 
128 X X X 28x28mm 0.8mm Gull 
160 X X X 28x28mm 0.65mm Gull 
208 X X X 28x28mm 0.5mm Gull 

Leaded Chip Carrier PLCC CLCC -
84 X X JEDEC 0.050" "J" 

Pin Grid Array PPGA - -
207 X 1.78xl.78" 0.100" Pin 
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~YNERGY SY9BP6R4 EM~ ________________________________________________________________________ _ 

MACROCELL LIBRARY 

In the rarefied world of systems clocking at 1 GHz and 
above, Synergy has the view that the most important 
attribute of a logic macrocell is the accuracy of the cell's 
timing model as applied to circuit simulation. It is deemed 
as imperative that the final simulation MUST accurately 
reflect the behavior of the silicon. Accordingly, Synergy's 
ever-growing library of macrocells has been painstakingly 
crafted to ensure absolute timing accuracy. The innovative 
cell architecture makes possible very compact macros, 
yielding very high levels of performance. For example, 
note in Table 1 the typical propagation delays associated 
with the 2-input multiplexer shown in Figure 1 (speed/power 
option #4). 

Customized macrocells may be developed to suit 
customers' specialized needs; contact factory for 
information. 

Figure 1. 2-lnput MUX (MUX2C) 

From To Propagation Delay 
Input Output (ps, typical) 

AO Y ./ 140 

AO Y \. 142 

AO YN ./ 134 

AO YN \. 133 

A1 Y ./ 142 

A1 Y \. 142 

A1 YN ./ 126 

A1 YN \. 130 

S Y ./ 190 

S Y \. 221 

S YN ./ 194 

S YN \. 211 

Table 1. 

SPEED/POWER PROGRAMMABILITY 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for one of five discrete 
current-source/emitter-follower drive combinations (see 
Table 2). No chip rerouting is necessitated when changing 
current levels. Synergy's PEP/PTM design tool allows the 
designer to immediately evaluate the propagation delay 
impact of various current drives; hence, overall power is 
minimized and critical path(s) speed is maximized. The 
speed/power options are initially assigned during schematic 
capture; default is option #1. 

Figure 2. 

Option Isw loef 
# (flA) (j.1A) 

1 70 70 

2 130 130 

3 130 240 

4 240 240 

5 240 470 

Table 2 . 
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,... RAM INTENSIVE 
,... SYSTEM ELEMENT PRELIMINARY 

SYNERGY (RISE1~1) SY15BP10R4 
SEMICONDUCTOR 

FEATURES 

• 3ns on-board SRAM; 40K bits total- alpha panicle 
Immune 

• Highest densHy logic via unique 6-translstor cell 
+ greatest functionality per unit area 
+ shonest propagation delays 

• 15,659 core cells yield up to 23,946 routeable 
(equivalent) gates or 1,596 D-type flip-flops 

• CAD-programmable speed/power options 

• Available In high-performance Quad Flatpacks 
(QFPs) and plastic PGAs, or in JEDEC-standard 
PlCCs 

• 110 and VEE compatible with 10K or 100K ECl logic 
• Direct Interface with TTL buses and control signals 
• Mixed-signal capabilities in proprietary ANALOG 

ZONETM 

• Advanced ASSETI'M technology - 70ps (typ.) gate 
delay 

• Higher engineering productivity with DAVETM ECAD 
system 

• 192110 pins plus up to 104 power and ground pins 

• Fully compatible wHh Universal System Elements 
(USETM) 

BLOCK DIAGRAM 

va CEllS (ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY15BP10R4 RAM-Intensive System Element is a 
member of Synergy's System Elements™ family. 
Fabricated in the ASSET I bipolar process, these high
performance VLSI components offer an unprecedented 
combination of circuit density, interface flexibility and 
minimal propagation delay logic - while dissipating 
significantly less power than competing products. 

The SY15BP10R4 features ten independent blocks of 
3ns SRAM (each organized as 1 K-words-by-4-bits), plus 
up to 23,946 equivalent 2-input gates of 70ps logic. 
The 192 I/O pins may be configured with all pins ECl 
logic-level-compatible (10K or 100K), or with up to half the 
pins compatible with TTL levels, thereby eliminating the 
need for external ECUTTl translators. Further, the unique 
OCEAN OF CELLSTM logic structure allows for on-Chip 
implementation of many analog functions. 

With system clock frequencies above 1GHz, the Synergy 
System Elements (SSE) family is ideally suited for such 
demanding high-speed applications as mainframe and 
supermini computers, graphic workstations and servers, 
automatic test equipment, optical communications and 
many military systems. 

Supported by Synergy's Design and Verification 
Environment (DAVE), an advanced system of integrated 
design tools, these products offer the designer much higher 
levels of high-performance system integration and deSign 
productivity. 
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-0 PREUMINARY 
SYNERGY SY15BP10R4 
EM~ ____________________________________________________________________ __ 

SYSTEM ELEMENT ORGANIZATION 

Memory Blocks 

The ten SRAM blocks are direct functional and 
topological equivalents to Synergy's SY10/100474 ECl 
SRAM - the world's fastest 4K memory. Each block 
features independent address, data and control lines, 
allowing the user the greatest flexibility. Both synchronous 
and asynchronous operation is facilitated: data inputs and 
all control lines are latched on the rising edge of the clock 
(ClK). If ClK is held low, latches are transparent and all 
operations are asynchronous. In the synchronous mode, 
the RAM can cycle continuously at 333MHz. 

Core Cells 

System Elements use a 6-transistor cell, arranged in an 
innovative OCEAN OF CEllS, which eliminates "routing 
channels". Synergy's All Spacer-Separated Element 
Transistor (ASSET) technology, coupled with an innovative 
(patent pending) transistor structure, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device/device isolation; and high interconnect 
density/routing efficiency. logic macros are normally 
implemented by combining horizontally adjacent cells. 

I/O Cells 
Each cell contains bond pad, input protection and 

configurable circuitry to match a variety of standard logic 
families. I/O levels conform to 10K standards at -5.2V, 
and to 100K standards at -4.5V and -5.2V (VEE). 
Additionally, I/Os located at the left and right sides of the 
die may be configured for TTL levels. TTL I/O is 
implemented in groups of 24 pins (e.g.: left = 24, right = 
0; left = 24, right = 24; left = 0, right = 4S; etc.). 

ANALOG ZONE 

Another benefit of the OCEAN OF CEllS architecture 
is the ability to craft the individual ASSET transistors and 
available resistors into simple analog functions, further 
reducing external circuitry. In close cooperation with 
Synergy's applications engineers, such functions as 
comparators, phase-locked loops, 3- to S-bit digital-to
analog converters may be implemented. Special care must 
be taken to ensure testability and adequate digitaVanalog 
isolation. Contact the factory for further information on 
analog capabilities. Refer to our Macrocell Library listing. 

DESIGN TOOLS 

Synergy's highly-integrated design environment (DAVE) 
provides the bipolar system designer with unprecedented 
levels of flexibility and completeness in a highly "engineer
friendly" framework. This open system, based on the 
Cadence tool suite, features highly-accurate timing models. 
Synergy offers the customer a range of technical support 
services, up to (and including) complete ''tumkey'' designs 
on both RISE and USE devices. 

Additional, more specialized SRAM blocks may be 
created in the SY15BP10R4 by using Synergy's unique 
ORCAN RAM compiler. Blocks from 8xS to 64x40 (or 
12Sx20) can be implemented using only the normally
programmed (metal) layers of the device. 

PACKAGING 

To best preserve the high-frequency capabilities of USE, 
Synergy has developed new molded packages which 
feature low junction/air thermal impedance with only one
third the package-imposed propagation delay as a 
conventional co-fired ceramic package of the same physical 
size. 

The SY15BP10R4 USE is available in PQFP (Plastic 
Quad Flatpack) or MQUAD (Metal Quad) with 240 or 304 
leads. PQFPs have an embedded heat slug for improved 
power dissipation and simplified heat sink attachment (as 
needed). 240-pin packages have a 32x32mm body; the 
304-pin packages have a 40x40mm body. All have leads 
on a 0.50mm pitch. Both PQFP and MQUAD are optionally 
available with an integral TapePak carrier ring to facilitate 
test and burn-in, plus providing the package with additional 
handling protection. The carrier ring is recommended to 
ensure lead co-planarity. 

The SY15BP10R4 is also available in die form. Contact 
the factory for die details or with special package 
requirements. 
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MACROCELL LIBRARY 

In the rarefied world of systems clocking at 1 GHz and 
above, Synergy has the view that the most important 
attribute of a logic macrocell is the accuracy of the cell's 
timing model as applied to circuit simulation. It is deemed 
as imperative that the final simulation MUST accurately 
reflect the behavior of the silicon. Accordingly, Synergy's 
ever-growing library of macrocells has been painstakingly 
crafted to ensure absolute timing.accuracy. The innovative 
cell architecture makes possible very compact macros, 
yielding very high levels of performance. For example, 
note in Ta.ble 1 the typical propagation delays associated 
with the 2-input multiplexer shown in Figure 1 (speed/power 
option #4). 

Customized macrocells may be developed to suit 
customers' specialized needs; contact factory for 
information. 

Figure 1 .. 2-lnput MUX (MUX2C) 

From To Propagation Delay 
Input Output (ps, typical) 

AD Y / 140 

AO Y \. 142 

AO YN / 134 

AD YN \. 133 

A1 Y / 142 

A1 Y \. 142 

A1 YN / 126 

A1 YN \. 130 

S Y / 190 

S Y \. 221 

S YN / 194 

S YN \. 211 

Table 1. 

SPEED/POWER PROGRAMMABILITY 

To provide the designer with the greatest flexibility, each 
logic macro may be programmed for one of five discrete 
current-source!emitter-follower drive combinations (see 
Table 2). No chip rerouting is necessitated when changing 
current levels. Synergy's PEP!!=, design tool allows the 
designer to immediately evaluate the propagation delay 
impact of various current drives; hence, overall power is 
minimized and critical path(s) speed is maximized. The 
speed/power options are initially assigned during schematic 
capture; default is option #1. 

Figure 2. 

Option Isw loef 
# (!IA) (!IA) 

1 70 70 

2 130 130 

3 130 240 

4 240 240 

5 240 470 

Table 2. 
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INTRODUCTION 

Synergy's SYSTEM ELEMENTTM family provides the 
high-performance system designer with an unprecedented 
combination of speed, circuit density and low power 
dissipation in semi-custom circuits. Adding the flexibility 
to integrate SRAM blocks (both embedded and metal-only 
compiled), and to intermix ECl 1/0 with TTL 1/0, achieves 
new highs in circuit efficiency. Now, the ultimate: The 
ANALOG ZONETM - the unique capability of System 
Elements to implement true mixed-signal designs in metal
mask-personalized (semi-custom) ICs. The ANALOG 
ZONE is not a fixed size; the perimeter is defined by the 
amount of circuitry. Similarly, there can be more than one 
zone - it's the user's choice. 

OCEAN OF CELLSTM 

System Elements use a 6-transistor cell as their basic 
"core tile." These basic cells (below) are arranged in an 
innovative OCEAN OF CEllSTM which eliminates old-style 
fixed "routing channels." 

VBB1 
VBB2 

VCS1 
I "(VCS2) 

Synergy's ASSETTM technology, coupled with a new 
(patent pending) transistor topology, produces several 
significant advantages: very small, very fast (17GHz) 
devices; high device-to-device isolation; high interconnect 
density and routing efficiency. logic macros are typically 
implemented by interconnecting the transistors and resistors 
in horizontally adjacent cells. Of particular interest here, 
however, are analog macros - by not pre-wiring the 
individual transistors into conventional logic gates, Synergy 
has built in the capability of connecting the cell components 
to produce analog as well as digitalfunctions. 

BASIC ANALOG FUNCTIONS 

Consider a simple voltage comparator: using as few as 
5 transistors and 3 resistors, this no-frills building block 
may be implemented in one basic cell, as shown below. 

IN+ OUT 

IN-o-----f----' 

Such a circuit would exhibit an input offset voltage of 
approximately 10mV and input bias currents in the range 
of 1-2~ - a very useful building block. This circuit may 
be enhanced in various ways, depending on the needs of 
the designer - but all the "pieces" are readily available 
and, since all interconnects are in the normally-programmed 
metal layers, implementation of such analog functions is 
as straightforward as is the implementation of digital 
functions. 

MORE COMPLEX FUNCTIONS 

As the phrase implies, it's common in mixed-signal 
deSigns to transition back and forth between the digital 
and analog domains. The flexibility of the basic cell lends 
itself to low-to-medium resolution Analog-to-Digital 
Converters (ADCs) and Digital-to-Analog Converters 
(DACs). Below, a basic 3-bit DAC: 

2 

2--+--' 

r----- ANALOG OUT 

VEE--~--~~--~~---1~ 

© 1994 Synergy Semiconductor Corporation 
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SEM/CONDIJCTOR 

This DAC can be implemented in 5 basic core cells and 
accepts true and complement digital inputs shifted 2Vbe 
above VEE. The resolution may be expanded above 3 bits 
by simply adding more differential current switches (for 
example, a 4-bit DAC would require nine basic cells). 
Analog-to-Digital Converters to (at least) 6 bits may be 
implemented in a variety of topologies. For low resolution 
ADCs, the ''flash" converter is often used. Shown below is 
a simple 2-bit flash ADC: 

ANALOG 
INPUT 0-----, 

vcc e-'\.N\_+-'o-i 

DIGITAL 
OUTPUT 

In this circuit we've used the basic voltage comparator 
shown earlier. The Encode Logic is trivial for the 2-bit 
case, requiring only one AND gate. Higher-resolution 
designs are straightforward; for example, a 3-bit flash ADC 
would require 7 comparators and an 8-resistor ladder. 
Successive approximation topologies also lend themselves 
well to Synergy's basic cell architecture. 

More complex functions are easily implemented in the 
OCEAN OF CELLS. For example, a Phase-Locked-Loop 
(PLL) is often used for frequency synthesis or clock 
recovery. A typical design, such as shown below, requires 
less than 200 core cells. 

REF 
CLOCK 

IN 

Transistor Parameters 

Beta JForward) IJ 120 

Emitter Resistance(l) RE 107 n 
Collector Resistance Rc 83 n 
Extrinsic Base Resistance RBM 150 n 
Emitter Capacitance CJE 4.0 fF 

Collector Capacitance CJc 6.1 fF 

BVCBO/BVCES(2) 12-20 V 

BVEBO 7 V 

LVCEO(2) 5-7 V 

NOTES: 
1. Includes 20 ohms of extemal resistance. 

2. With (normal) 0.7/1 EPI. 

COMPONENT CHARACTERISTICS 

The transistors and resistors in the core cell exhibit very 
tightly controlled characteristics; in the table to the right 
are most commonly-used transistor parameters. 

Each basic cell contains 9 reSistors; eight of these are 
connected into two "strings" of four 2.86KO resistors each. 
The ninth resistor has a value of 1 KO. These are 
polysilicon resistors. Tolerance is ±10% wafer-to-wafer, 
but much more tightly distributed within any single wafer 
(i.e., within a die or cell). 

ISOLATION 
An ANALOG ZONE is isolated from the surrounding 

digital circuitry in four ways: (1) physically - the ·zone" is 
surrounded by unutilized cells, may have metal guard rings 
connected to Vee, and is generally located along a core 
edge or in a corner; (2) power and ground pins - dedicated 
pins are assigned to the zone and a user may wish to 
connect them to separate PCB planes, traces or regulators; 
(3) bias generators - dedicated slave bias generators are 
not shared with circuits outside the zone; and (4) separate 
I/O pins (another reason for placing a zone along an edge 
or in a corner). . 
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MACRO LIBRARY 

As Synergy develops and characterizes basic analog 
functions, they will be released to the user library. Many 
users, however, will prefer to design their own analog 
functions - especially the more complex or application
specific ones. In all cases, it is recommended that 
designers consult closely with Synergy's Applications 
Engineers before beginning, and during the process of, 
any mixed-signal design. 

APPLICAll0NS BRIEF 
AB-01 

TESTING AND TECHNICAL SUPPORT 

As in the design phase, development of production 
testing capability for mixed-signal ICs requires close 
cooperation between the designer and Synergy's engineers 
to ensure that all expectations are met. 

The company presents its customers a range of design 
interfaces. The customer may choose to do all design at 
their facility, relying on Synergy only for occasional technical 
consultation. We have trained engineers ready to support 
this type of "external" project. On the other hand, many 
customers will choose a full "turnkey' program, where the 
inputs to Synergy are circuiUlogic diagrams and test vectors, 
plus "as needed" technical consultation. The third 
alternative is a "joint" program, wherein the designer utilizes 
Synergy's Customer Design Center facility with its ready
access to technical assistance. 

SYSTEM ELEMENTS make mixed-signal a reality. 
Whatever design interface you choose, SYNERGY IS 
READY TO SUPPORT YOU. 
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SY oc BP bRb xxx - f t s 

~ 

ASSET is a trademark of Synergy Semiconductor Corporation. 

© 1994 Synergy Semiconductor Corporation 

Special processing (if any), such as MIL 883 

Temperature Range: I = Industrial (-40"C to +85"C) 
C = Commercial (O"C 10 +70"C) 
M _ Milnary (-55"C to + 125"C) 

Package Type: R = Power Quad Aatpack (PQFP) 
MQ = MQUAD Flatpack (MQUADI 

E = CERQUAD Flatpack (CQFP) 
J = Plastic Leaded Chip Carrier (PLCC) 
H = Ceramic Leaded Chip Carrier (CLCC) 
M = Metal Leaded Chip Carrier (MLCC) 
P = Plastic Molded DIP (PDIPIMDIP) 
X = Die Only 
G = Ceramic Pin Grip Array (CPGA) 
D = Ceramic DIP (CERDIP) 

(Reserved for future use) 

Pattern Code: unique 3-alpha field which identHies the 
metalization layers and all options 
associated with the device 

RAM Complement: # blocks + R + # bns in each block 
(e.g. 64R4 = 64 blocks of 4K each) 

Technol~y of the internal logic (NOT the I/O): 
BP = Bipolar, BC = BiCMOS 

Number of logic cells, in thousands, rounded-olf to the nearest 
thousand (e.g., USE1 has 21,120 cells, hence oc = 21) 

Synergy Prefix 
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SEMICONDUCTOR 

The ClockWorks™ 

(Clock Solutions from Synergy Semiconductor) 

Synergy's ClockWorks™ is a family of Standard Products 
that makes designing any high-frequency clock system a 
manageable task. This family of five extremely easy-to-use 
and flexible product categories consist of (1) Frequency 
Synthesizers, (2) Clock Generators, (3) Clock Distribution 
and Drivers, (4) Programmable Delay Lines and (5) Plls 
(Phase locked loops). All are adaptable to most (if not all) 
clock system requirements. Unlike CMOS and GaAs 
solutions, the ClockWorks designed in Synergy's advanced 
Bipolar ASSET technology provides plenty of drive for heavy 
load requirements with superior stability performance and 
reduced jitter. 

Frequency synthesizers and clock distribution and drivers 
form the backbone of clock networks (or trees) in any clock 
system. Frequency synthesizers are designed for generating 
the low jitter, high frequency clock signal(s) required for 
high speed systems. Clock distribution and drivers are 
designed for distributing and driving high-frequency clock 
signals with very low skew in ECl, PECl or CMOSrrTl 
levels within the system. 

Clock generators can be used to regenerate clock signals 
and lower frequency signals with very low skew. For solving 
more critical timing problems and race conditions, 
programmable delay lines and Plls (Phase locked loops) 
can be added to the system design. Programmable delay 
lines are designed for de-skewing (compensating) for timing 
errors or skewing clock signals. Plls (Phase locked loops) 
are designed to be used in conjunction with clock distribution 
and driver devices to produce copies of phase coherent 
clock signals (i.e., zero phase shift relative to inputs and 
outputs) and 2X frequency muHiplied clock signals. 

Any system, digital or mixed signal, with clock frequencies 
higher than 50MHz in CMOSrrTl, PECl or ECl will run 
into serious system clock generation and distribution design 
challenges. Designers for Pentium PCs, workstations and 
larger computers such as high-end graphics and massive 
parallel computing, or any other high-performance systems 
will be grateful for the solutions we have to offer. Explore 
and discuss any ideas or customer-specific issues with any 
of us on the Standard Products team! 

FREQUENCY SYNTHESIZERS 

The first two products of this family are SY89429 and 
SY89424. These two products are designed to generate 
unlimited choices of very stable, low-jitter clock sources. 
The products are used independently as a clock source 
utilizing a low cost 10-20MHz crystal, or used in conjunction 
with other frequency synthesizers to generate phase 

© 1994 Synergy Semiconductor Corporation 

coherent clocks using a PECl reference clock signal. A 
crystal oscillator is provided on each chip fof ease of use 
and to minimize component count. 

The SY89429 is a programmable frequency synthesizer 
that provides 1 MHz steps from 24MHz up to 400MHzoutput 
using a low cost 16MHz crystal. Both serial and parallel 
programming interfaces are provided. This product is ideal 
for graphics applications and any other applications requiring 
system clocks. 

The SY89424 is a programmable frequency. synthesizer 
that generates up to 1 GHz output with switchable 40mA 
output current sources capable of driving heavy series 
terminated or 20 ohms AC coupled clock loads. This product 
is ideal for driving heavy CMOS low level signal clock lines. 

CLOCK GENERATORS 

This product family is designed to produce low skew 
clock outputs with different divide ratios. The products in 
this family include the SY1 0/1 00 El34, a divide-by-2, -4, -8 
clock generator and the SY10/100S834, a divide-by-1, -2 or 
-3 and divide-by-2, -4 or -6 clock generator. 

CLOCK DISTRIBUTION AND DRIVERS 

There are many devices to choose from in this family. 
The SY1 0/1 00E111 is the most widely used ultra-low-skew 
ECl and PECl clock distributor. Most ECl and PECl 
systems use this device for clock distribution and fanout 
driver. In CMOSrrTl systems, fanout drivers such as the 
SY1 0/1 00H841, 842, 843, the SY1 0/1 00H641 , 645, 646 and 
the CopyClock™ (SY69401) could be used. In systems 
requiring a large number of copies of the system clock 
Signal, or systems with multiple boards, the SY1 0/1 00E111 
should still be used for clock distribution, while using the 
SY1 0/1 00H841, 842, 843 and SY1 0/1 00H641, 645, 646 for 
fanout drivers. Synergy's CopyClock employs a clock 
distribution scheme where all outputs in the same group 
are phase-aligned. The CopyClock can function alone, or 
in groups of up to four, to form the clock network. 

PROGRAMMABLE DELAY LINES 

The first two products in this family are the SY1011 00E195 
and SY10/100E196. These two products are designed to 
generate very stable, programmable, digital delays in 20ps 
steps up to 2ns in delay range. The SY10/100E196 further 
provides an analog input for finer resolution. Both devices 
are cascadable to increase the programmable delay range 
without external gating. 
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PHASE LOCKED LOOPS 

The first product of this family is the SY89420. It is a with all Synergy clock drivers to provide phase coherent 
dual Phase Locked Loop (PLL) packaged in a standard 28- clock signals and an optional 2X frequency multiplication. 
pin PLCC. This product is designed to be used in conjunction Operating clock frequencies range from 33MHz to 400MHz. 

Synergy Semiconductor's 
ClockWorks™ Family 
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SYNERGY SYNTHESIZER ADVANCE INFORMATION 
SEMICONDUCTOR SY89424 

FEATURES 

• Up to 1GHz clock frequencies 
• Low cost, on-chip crystal oscillator 

• Low jitter PLL design 
• On-chip 20 ohms driver 
• Differential outputs with Individual 40mA current 

switch control 

• Low power consumption 

• ESD protection 2000V 
• 16-pln sOle package 

BLOCK DIAGRAM 

OSCO 

OSCI PHASE 
COMP 

S1 

DESCRIPTION 

The 5Y89424 is a low-power Phase Locked Loop (PLL) 
based frequency synthesizer. The device is capable of 
generating up to 1 GHz clock frequencies with a low-cost 1 0-
20MHz external quartz crystal. Operation of the chip is 
controlled by three select pins (S1, 52 and 53). 51 selects 
the divide ratio for the PLL. 52 and 53 select the output 
frequency. TWo enable pins (EN1and EN2) are provided for 
controlling the output driver current source independently. 
WhenEN1 and EN2 are low, the output and output driver 
current source are disabled. The on-chip driver is capable of 
driving 20 ohm clock lines. 

F1 F2 

CHARGEI-__________ ~----_. 
PUMP 

S2 53 

-.....,-----OUT 

/O-----OUT 

EN1------------------------------~ 

EN2------------------------------~ 

VREF_ 

Vss-

© 1994 Synergy Semiconductor Corporation 
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~-~.~ -------------------------------------------------------------------------
PIN NAMES 

Pin Function Pin No.(t) 

OSCI Oscillator Input TBD 

OSCO Oscillator Feedback TBD 

F1 Filter Pin 1 TBD 

F2 Filter Pin 2 TBD 

VREF Input Reference Vo~age TBD 

53 Select Input 3 TBD 

Sl Select Input 1 TBD 

S2 Select Input 2 TBD 

OUT Output TBD 

OUT Inverted Output TBD 

Vee Vee TBD 

Vcco Output Vee TBD 

Vaa Vaa TBD 

VEE VEE TBD 

EN1 Enable 1 TBD 

EN2 Enable 2 TBD 

NOTE: 
1. TBD = To Be Determined 

FREQUENCY SELECTION TABLE 

Input Sl S2 S3 FOUT 

Fose 0 0 0 24X Fosc 

0 0 1 12X FosC 

0 1 0 ax Fosc 

0 1 1 6XFosc 

1 0 0 50X Fosc 

1 0 1 25X Fose 

1 1 0 16.67X Fosc 

1 1 1 12.50X Fosc 
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DC ELECTRICAL CHARACTERISTICS(1) 

Symbol Parameter Min. 

Vee Power Supply Voltage 3.13 

Icc Power Supply Current -

lee Power Supply Current -
ICCsb Power Supply Current -

Vo Output Voltage Swing 0.6 

VOH Output HIGH Voltage Vee-1.OS0 

VOL Output LOW Voltage Vcc-l.900 

VOHsb Output HIGH Voltage Vee-l.0S0 

VTH Input Threshold VREF-o.OSO 

VREF Input Reference Voltage loS 

Zo Clock Line Impedance lS 

NOTE: 

Typ. Max. 

3.3 3.47 

- 130 

- SO 

- 30 

O.S 1.0 

- VCC-O.7S0 

- Vec-l.600 

- VeC-O.7S0 

VREF VREF+O.OSO 

2.1 2.4 

20 22 

Unit 

V 

mA 

mA 

mA 

V 

V 

V 

V 

V 

V 

Ohm 

CIockWorks™ 
ADVANCE INFORMATION 

SY89.424 

Condition 

-
Both ENl and EN2 = HIGH, 
No Load 

ENl or EN2 = HIGH, No Load 

Both EN 1 and EN2 = LOW, 
No Load 

Peak to Peak 

EN = HIGH 

EN = HIGH 

EN = LOW 

-
-
-

1. Output structure can be designed to minimize the total standby current which includes the DC load current. With the load condition defined below, the 
DC load current is 40mA. 

AC ELECTRICAL CHARACTERISTICS 

Symbol Parllmeter Min. Typ. Max. 

tlrr Jitter· . - - 10 

Ppw Duty Cycle 43% SO% S7% 

tR Output Rise/Fall Time 300 SOO SOO 

tF 20%toSO% 300 SOO SOO 

AC TEST CONDITIONS 

Load conditions for 200/250MHz. 

VTERM= 2.SV 

CB2 Rs I RR 

~...-+-I~ ZO JIll 

VEE=GND 

40mA 
Switch Off 
During 
Standby 

Clock Interface IRe 

3-6 

Unit Condition 

ps RMS 

<SOOMHz 

ps 

~ TO CLOCK 
INPUTS 

CB2 

Rs 

Rc 

RR 

Zo 

-

10nF 

6.S0hm 

20 Ohm 

SKOhm 

20 Ohm 

±20% 

±S% 

±1% 

±S% 

±20hm 
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SYNERGY SYNTHESIZER PRELIMINARY 
SEMICONDUCTOR SY89429 

FEATURES 

• 25 to 400MHz differential PECl outputs 

• ±25ps output jitter within 100 cycles 

• Minimal frequency over-shoot 

• Synthesized architecture 

• Serial 3 wire interface 

• Parallel interface for power-on 

• Internal quartz reference 
• PECl output can operate with either +3.3V or +5V 

VCC_OUT power supply 

• 2B-pln PlCC package 

APPLICATIONS 

• Workstations 
• Advanced communications 

• High end consumer 
• High-performance computing 

• RISC CPU clock 

• Graphics pixel clock 

• Test equipment 
• Other high-performance processor-based 

applications 

, ,. 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SYB9429 is a general purpose, synthesized clock 
source targeting applications that require both serial and 
parallel interfaces. Its internal Veo will operate over a range 
of frequencies from 400 to BOOM Hz. The differential PEel 
output can be configured to be the Veo frequency divided by 
2,4,8 or 16. With the output configured to divide the Veo 
frequency by 2, and with a 16MHz external quartz crystal II 
used to provide the reference frequency, the outputfrequency 
can be specified in 1 MHz steps. 
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PIN CONFIGURATION 

S_CLOCK 26 

S_DATA 27 

S_LOAD 28 

VCC_QUIET CD 
LOOP JIL TER 2 

LOOP_REF 3 

XTAL1 4 

PLCC 
TOP VIEW 

18 

17 

16 

15 

14 

13 

12 

N[l) 

N[D) 
M[8) 

M[7) 
M[6) 

M[S) 

M[4) 
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SY89429 -------------------------------------------------------
BLOCK DIAGRAM 

3 WIRE :--I----i 
INTERFACE SERIAL 

DETAILED BLOCK DIAGRAM 

16.000 4 
MHz 

c:=::::J 
5 

S_LOAD 28 

P_LOAD 7 

S_DATA 27 

S_CLOCK 26 

+s.ov 

+5.0V 

PLL 

INTERFACE LOGIC 

PARALLEL 

CON FIG INFO 
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PIN DESCRIPTIONS 

INPUTS 

XTAL1, XTAL2 

These pins form an oscillatorwhen connected to an external 
crystal. 

S_LOAD 

This pin loads the configuration latches with the contents of 
the shift registers. The latches will be transparent when this 
signal is HIGH; thus, the register data must be stable on the 
HIGH-to-LOW transition of S_LOAD for proper operation. 

S_DATA 

This pin acts as the input to the serial configuration shift 
registers. 

S_CLOCK 

This pin clocks the serial configuration shift registers. On 
the rising edge of this signal, data from S_DATA is sampled. 

P_LOAD 

This pin loads the configuration latches with the contents of 
the parallel inputs. The latches will be transparent when this 
signal is LOW; thus, the parallel data must be stable on the 
LOW-to-HIGH transition of P _LOAD for proper operation. 

M[8:0] 

These pins are used to configure the PLL loop divider. They 
are sampled on the LOW-to-HIGHtransitionof P _LOAD. M[8] 
is the MSB, M[O] is the LSB. The binary count on the M pins 
equates to the divide-by value for the PLL. 

Frequency 256 128 64 

(MHz) Count M8 M7 M6 

400 200 0 1 1 

402 201 0 1 1 

404 202 0 1 1 

406 203 0 1 1 

· · · . 
· · · . 
· · · . 

794 397 1 1 0 

796 398 1 1 0 

798 399 1 1 0 

800 400 1 1 0 

N[1 :0] 

These pins are used to configure the output divider modulus. 
They are sampled on the LOW-to-HIGHtransition of P _LOAD. 

N[1:0] Output Division 

00 2 

01 4 

10 8 

11 16 

32 16 8 4 2 1 

M5 M4 M3 M2 M1 MO 

0 0 1 0 0 0 

0 0 1 0 0 1 

0 0 1 0 1 0 

0 0 1 0 1 1 

. . · · · . 

. · · · . · · · . 
0 0 1 1 0 1 

0 0 1 1 1 0 

0 0 1 1 1 1 

0 1 0 0 0 0 
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PIN DESCRIPTIONS (CONTINUED) 

OUTPUTS 

FOUT, FOUT 
These differential positive-referenced ECl signals (PECl) 

are the output of the synthesizer. 

TEST 
The function of this output is determined by the serial 

configuration bits T[2:0]. 

POWER 

VCC1 
This is the positive supply for the chip and is normally 

connected to +5.0V. 

Vee_OUT 
This is the positive reference for the PECl outputs, FOUT 

and FOUT. It is constrained to be less than or equal to VCC1. 

Vee_QUIET 
This is the positive supply for the Pll and should be as 

noise-free as possible for low-jitter operation. 

GND 
These pins are the negative supply for the chip and are 

normally all connected to ground. 

OTHER 
LOOP _FILTER 

This is an analog 1/0 pin that provides the loop filter for the 
PlL. 

LOOP_REF 
This is an analog 1/0 pin that provides a reference voltage 

for the PlL. 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 
Power Supply Voltage Vcc -0.5 to +7.0 V 

Input Voltage VI -0.5 to +7.0 V 

Output Source lOUT 50 mA 
Current (Continuous) 

Output Source lOUT 100 mA 
Current (Surge) 

Storage Temperature TSTG -65 to +150 ·C 

Operating Temperature TAMB o to +75 ·C 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

FUNCTIONAL DESCRIPTION 

The internal oscillator uses the external quartz crystal as 
the basis of its frequency reference. The output of the 
reference oscillator is divided by eight before being sent to the 
phase detector. With a 16MHz crystal, this provides a reference 
frequency of 2MHz. 

The Vco within the Pll operates over a range of 400-
800M Hz. Its output is scaled by a divider that is configured by 
either the serial or parallel interfaces. The output of this loop 
divider is also applied to the phase detector. 

The phase detector and loop filter force the Vco output 
frequency to be M times the reference frequency by adjusting 
the VCO control voltage. Note that for some values of M (either 
too high ortoo low) the Pll will not achieve loop lock. External 
loop filter components are utilized to allow for optimal phase 
jitter performance. 

The output of the Vco is also passed through an output 
divider before being sent to the PECl output driver. The 
output divider is configured through either the serial or the 
parallel interfaces and can provide one of four divider ratios 
(2,4,8 or 16). This divider extends the performance ofthe part 
while providing a 50% duty cycle. 

The output driver is driven differentially from the output 
divider and is capable of driving a pair of transmission lines 
terminated in son. The positive reference for the output driver 
is provided by a dedicated power pin (VCC_OUT) to reduce 
noise and provide application flexibility. 

The configuration logic has two sections: serial and 
parallel. The parallel interface uses the values at the M[8:0] 
and N[1 :0] inputs to configure the.internal counters. Normally 
upon system reset, the P _lOAD input is held lOW until 
sometime after power becomes valid. On the lOW-to-HIGH 
transition of P _lOAD, the parallel inputs are captured. The 
parallel interface has priorityoverthe serial interface. Internal 
pull-up resistors are provided on the M[8 :0] and N[1 :0] inputs 
to reduce component count. 

The serial interface logic is implemented with a 14-bit shift 
register scheme. The register shifts once per riSing edge of 
the S_CLOCK input. The serial input S_DATA must meet set-up 
and hold timing as specified in the AC parameters section of 
this data sheet. The configuration latches will capture the 
value in the shift register on the HIGH-to-lOW edge of the 
S_LOAD input. See the programming section for more 
information. 

The TEST output reflects various internal node values and 
is controlled by the T[2:0] bits in the serial data stream. See 
the programming section for more information. 

3·10 
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PROGRAMMING INTERFACE 

Programming the device is accomplished by properly 
configuring the internal dividers to produce the desired 
frequency at the outputs. The output frequency can be 
represented by this formula: 

FOUT = ( FX~ AL) x M + N 

Where FXTAL is the crystal frequency, M is the loop divider 
modulus, and N is the output divider modulus. Note that it is 
possible to select values of M such that the PLL is unable to 
achieve loop lock. To avoid this, always make sure that M is 
selected to be 200 !> M !> 400. 

M[S:O) and N[1 :0) are normally specified once at power-on, 
through the parallel interface, and then possibly again through 
the serial interface. This approach allows the designer to bring 

T2 T1 TO TEST (Pin 19) 

0 0 0 Data Out - Last Bit SR 

0 0 1 HIGH 

0 1 0 FREF 

0 1 1 M Counter Out 

1 0 0 FOUl 

1 0 1 LOW 

1 1 0 RESERVED 

1 1 1 FOUl/4 

up the application at one frequency and then change or fine
tune the clock, as the ability to control the serial interface 
becomes available. To minimize transients in the frequency 
domain, the output should be varied in the smallest step size 
possible. 

The TEST output provides visibility for one of several 
internal nodes (as determined by the T[1 :0) bits in the serial 
configuration stream). It is not configurable through the 
parallel interface. Although it is possible to select the node 
that represents FOUT, the TTL output may not be able to toggle 
fast enough for some of the higher output frequencies. The 
serial configuration port can be used to select one of the 
alternate functions forthis pin. The serial data sequence is as 
follows: 

Input S_DATA to MO, then M1, then M2, then M3, then M4, 
then MS, then M6, then M7, then MS, then NO, then N1, then 
TO, then T1, then T2, to TEST output mux. 

S_LOAD -t--'---t---------------------------' 

M[8:0] 
N[1:0J 

Input S_DATA to MO then M1, then M2, etc., as indicated in the verbiage above. 
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100H ECl DC ELECTRICAL CHARACTERISTICS 

VCC1 = +S.OV ± 10%; VCC..:.QUIET = +S.OV ± 10%; VCC_OUT = +3.3V/+S.OV ± 10%; TA = O°C to +7SoC 

Symbol Parameter Min. Max. Unit Condition 

VOH Output HIGH Vo~age VCC OUT-1.025 VCC OUT -O.SSO V son to VCC OUT -2V 

VOL Output LOW Voftage Vcc oUT-1.S10 VCC OUT -1.620 V son to VCC OUT -2V 

TTL DC ELECTRICAL CHARACTERISTICS 

VCC = +S.OV ± 10%; VCC_QUIET = +S.OV ± 10%; Vcc = VCC_OUT = +3.3V/+S.OV ± 10% 

TA=O°C TA= +25°C TA= +75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VIH Input HIGH Voltage 2.0 - 2.0 - 2.0 - V -
VIL Input LOW Voltage - O.S - O.S - 0.8 V -
IIH Input HIGH Current - 50 - 50 - 50 J.!A VIN = 2.7V 

IlL Input LOW Current - -0.6 - -0.6 - -0.6 mA VIN = 0.5V 

VIK Input Clamp Voltage - -1.2 - -1.2 - -1.2 V liN =-18mA 

VOH Output HIGH Voltage - 2.5 - 2.5 - 2.5 V 10H =-2.0mA 

VOL Output LOW Voltage - 0.5 - 0.5 - 0.5 V 10L= 8mA 

los Output Short Circuit Current -80 (Typ.) -80 (Typ.) -80 (Typ.) mA VOUT= OV 

ICCI Supply Current mA -
VCCI - 200 - 200 - 200 
VCC_OUT - 10 - 10 - 10 
VCC QUIET - 10 - 10 - 10 

AC ELECTRICAL CHARACTERISTICS 

VCC = +S.OV ± 10%; Airflow> 2.S m/s 

Parameter Min. Typ. Max. Unit 

S CLOCK Max. Frequency - - 10.0 MHz 

Oscillator Frequency 10 - 20 MHz 

S DATA to S CLOCK Set-up 20 - - ns 

S DATA to S CLOCK Hold 20 - - ns 

S DATA to S LOAD Set-up 20 - - ns 

S LOAD Min. HIGH Time 50 - - ns 

M.N to P LOAD Set-up 20 - - ns 

M.N to P LOAD Hold 20 - - ns 

P LOAD Min. LOW Time 50 - - ns 

Reference OSC Max. Frequency - - 20 MHz 

Reference OSC Min. Frequency 10 - - MHz 

PLL Lock from P LOAD 1 - 10 ms 

Vco Max. Frequency - - SOO MHz 

Vco Min. Frequency 400 - - MHz 

FOUT Duty Cycle - - 45/55 % 

FOUT Max. Jitter - - ±25 ps 
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TIMING DIAGRAM 

1 1 
SDATA ==x------~X,..------

SLOAD 

I,-_-"""T""---' 

---'---"',(_tHOlD~ \'-----
.. tSET-UP .1 

: " : .. tSET-UP .1 
1 1 

ScLOCK 

MIN ==x X,-----
1 

} I 
__ """'1"'" ___ fl.--tHOLD_

1 
""1 .. 1------'1 

tSET-UP I 

\'----

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY89429JC J28-1 Commercial 
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SYNERGY LOCKED LOOP ADVANCE INFORMATION 
SEMICONDUCTOR SY89420 

FEATURES 

• Low jitter differential design 

• 33-400MHz operating frequency range 

• 2X frequency multiplication 

• ESD protection of 2000V 

• 2S-pin PLCC package 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY89420 is the first device in the Phase Locked Loop 
(PLL) category of products created for use with Synergy's 
ClockWorks™ family of products. 

The SY89420 device consists of two low jitter Phase 
Locked Loops based on Synergy's differential PLL technology. 
Each of the two PLLs (PLL-A and PLL-B) is capable of 
operating in 33-400MHz frequency range independently. 

Two reference inputs (RINX and RINX), two feedback 
inputs (FINX and FINX), two filter pins (F1X and F2X), two 
control pins (S1X and S2X), and two differential outputs 
(OUTX and OUTX) are provided for each of the two PLLs for 
independent operation. Reference inputs and feedback 
inputs can be used as differential inputs or single-ended 
inputs. When RINX and FINX are connected to VBB, RINX 
and FINX interface to normal 100K ECL or 100K PECL 
levels. When RINX and FINX are connected to VTH, RINX 
and FINX interface to normal TTL levels. S1 X and S2X are 
control pins to program the dividerforoptimum VCOoperation. 
Control pins S3 and S4 are provided for PLL-B. When both 
S3 Clnd S4 are low, PLL-B is identical to PLL-A. When S3 is 
high; the 2X frequency multiplication option is enabled. 
When S4 is high, the programmable divider is bypassed, 
enabling the PLL to output the VCO frequency directly. 

3-14 
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BLOCK DIAGRAM 

RINB 

RINB 

FINB 
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83 

III 
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81B 82B 
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COMP 
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~ ADVANCE INFORMATION 

SYNERGY , SV89420 

~ ----------------------------------------------------------------
PIN NAMES 

Pin Pin No.(t) 

F1A TSD 
F2A TSD 

RINA TSD 
RINA TSD 
FINA TSD 
FINA TSD 

QUTA TSD 
QUTA TSD 
F1S TSD 
F2S TSD 

RINS TSD 
RINS TSD 
FINS TSD 
FINS TSD 

QUTS TSD 
QUTS TSD 
51A TSD 
52A TSD 
Vcce TSD 
Vee TBD 
VEE TSD 

Veee TSD 
53 TSD 
54 TSD 
51S TSD 
52S TSD 
Vaa TSD 

VTH (TTL) TSD 
NOTE: 
1. TBD = To Be Determined 
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TYPICAL APPLICATION 

RINA OUTA t---
50MHz f--

50MHz 

CLOCK 
PLLA 

f--
SY100H641 f--

16MHz ~SY-'l j r OUTA t---
t---
I--

1 
RINB OUTB t---

100MHz 
f--

PLLB SY100H842 

~ OUTB 

~ 

S3~ 1 

SY89420 

50MHz Low Skew Clock System with 100MHz Clock to CPU 
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SYNERGY CLOCK DISTRIBUTION PRELIMINARY 
SEMICONDUCTOR SYSTEM SY69401 

FEATURES 

• less than 500ps of edge skew between any two 
outputs - FOREVER 

• Master, plus up to 3 slaves, provide up to 32 TTL
compatible outputs per board 

• Clock frequencies to 125MHz 
• Dramatically reduces effects of variations in supply 

voltage, temperature, layout and silicon processing 

• Differential ECl logic preserves duty cycle of Master 
Clock 

• Device functions as Master or Slave 

• Single +5 volt supply 
• Compact 28-pln leaded Chip Carrier (MlCC) 

PIN CONFIGURATION 

QQ c + 
i:i: 0 
..J ..J 0: 0: UU E! E! 0000 

~ 
LLLL 0 00 0 :::>:::> 00:0:0 cece >0000> 

OUTs 26 18 OUT4 
GND 27 17 GND 

OUT6 28 16 OUT3 

Vcc (j) TOP VIEW 15 Vcc MlCC 
OUT7 2 14 OUT2 
GND 3 13 GND 

OUT8 12 OUTI 

Cl.±.lg :ol: + Cl 
~~~> ..J:S z 

uu C!l 
0000 
ii:ii: 
0000 

ASSET and CopyClack are trademarks of Synergy Semiconductor Corporation. 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The Synergy SY69401 CopyClock is a high-speed Active 
De-Skew Clock Distribution System fabricated in Synergy's 
proprietary ASSETTM I bipolar process. 

The SY69401 CopyClock device is designed to operate in 
conjunction with other CopyClock devices to provide multiple 
TTL-level output clocks with skews of less than SOOps 
between all clocks of all CopyClock devices. Each device 
may operate as either a Master or Slave. In a cluster of 
CopyClock chips, one chip operates as the Master, and all 
other chips operate as Slaves. The Slave chips will 
automatically align their output TTL clocks to the output TTL 
clock of the Master. 

CopyClock is a purely digital circuit with internal differential 
ECl logic and Positive-ECl (PECl) differential signals among 
all CopyClock chips. Synergy's circuit design techniques, 
coupled with ASSET, result in ultra-low skews, while allowing 
device operation at reduced power levels. 

PIN NAMES 

Pin Function 

OUT1-0UT8 TIL Outputs 

MRI Master Reference Input 

SRI Slave Reference Input 

SClK System Clock Input 

BUFSClK Buffered Copy of System Clock Input 

MRO ECl Copy of Master Output Clock 

SRO ECl Copy of Slave Output Clock 

Rev.: A Armndmenl: 10 
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BLOCK DIAGRAM 

SCLK 
(PECl) 

BUFSCLKO 

SRI 

MRI 

BUFSCLKI 

FUNCTIONAL DESCRIPTION 

CopyClock has been developed specifically in response to 
the clock distribution needs of dense, high-speed digital 
systems. The requirements of low total system clock skew, 
large number of clocks, high immunity to noise (power planes, 
signal crosstalk, clock jitter), simple layout and wiring, and 
ease of manufacturing and field repair, form the basis of the 
CopyClock design. 

Low total skew between many clocks dictated that the clock 
distribution elements incorporate some type of active 
compensation to reduce the intrinsic delay variations caused 
by variations in the semiconductor manufacturing process. 
While Phase-Locked Loops can perform this type of 
compensation, the associated Voltage-Controlled Oscillator 
is, itself, a source of noise and jitter. The CopyClock family 
achieves alignment solely through the use of low-swing 
differential logic, and uses a common source clock so no 
additional noise or jitter are generated and duty cycle is always 
preserved. 

OUT, 

OUTs 

MRO 

SRO 

OUT, 

OUTs 

ClockWorks™ 
PRELIMINARY 

SY69401 

The differential digital nature of the CopyClock family 
provides the tolerance for noise both on-chip and between 
CopyClock chips. Low internal voltage swings allow for 
precise measurement and alignment of clocks, while rejecting 
power plane noise. The differential signals between CopyClock 
devices also minimize signal crosstalk and reject noise. 

No special layout or routing considerations are needed for 
CopyClock chips. Placement can be made to optimize the 
usage of the output clocks, with all wiring treated the same as 
any other digital signal. Since each CopyClock chip will 
configure itself upon power-up and automatically compensate 
for board, package and silicon variations, no calibration or 
measurements are required in the manufacturing and field 
repair of boards using CopyClock chips. 

Each CopyClock chip provides 8 TTL-compatible output 
clocks. Each Chip may operate as a Master or a Slave. In a 
cluster of CopyClock chips, one chip is designated as the 
Master and all other chips on the board operate as Slaves. 
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The Slave chips will automatically align their output TTL 
clocks to the Master's output TTL clocks. 

Upon power-up, each CopyClock device in a cluster will 
examine its phase detector inputs (see INPUT SIGNALS, 
below) to determine whether to operate as the Master or as a 
Slave. The Master provides a differential Master Reference 
Output and a differential Buffered System Clock Output to all 
Slaves. The Master reference and system clock are connected 
in daisy-chain fashion to all Slaves in the cluster, with a 
termination at the end of each line. Each Slave will compare 
its own reference output (SRO) against the Master reference; 
the Slave Reference Output is a delayed version olthe system 
clock supplied by the Master. Each Slave will adjust its 
reference output by adjusting system clock delay until the 
Master reference (MRI) and the Slave reference (SRI) inputs 
are exactly aligned. At this point, each Slave's TTL output 
clocks will be aligned to all other TTL clocks. The external 
connection between each Slave's reference output and 
reference input compensates for the difference in location, 
loading and intrinsic delays between the various Slaves and 
Master. This external feedback wiring also allows for earlier 
or later clocks (if desired). 

INPUT SIGNALS 

All CopyClock inputs are differential PECl (Positive-ECl) 
signals. 

SYSTEM CLOCK (SClK) - Master only. This input is 
supplied by the system's Clock Generator. A typical CopyClock 
system presents only one unit load per board to the System 
Clock lines. 

SLAVE REFERENCE INPUT (SRI) - Slave only. This 
input provides an ECl-compatible copy of a Slave's output 
clock to the Phase Detector. The SRI pins are connected to 
the Slave Reference Output (SRO) pins on the same Slave 
chip. 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Parameter 

Vce Power Supply (GND = OV) 

VI Input Voltage (GND = OV) 

MASTER REFERENCE INPUT (MRI) - On Slave 
chips, this input provides an ECl-compatible copy of 
the Master's output clock to the Slave's Phase Detector. 
The board Master's MRO pins are connected to the MRI 
pins on each Slave in daisy-chain fashion. On Master 
chip, this input is tied to a logic "0" 
(Le., MRI+ tied to ground, MRI-tied to Vce). 

BUFFERED SYSTEM CLOCK IN (BUFSCLKI) - Slave 
only. The System Clock inputlo each Slave. The BUFSClKO 
pinson the board Master are connected tothe BUFSClKI pins 
on each Slave in daisy-chain fashion. 

OUTPUT SIGNALS 

Except as noted, outputs are differential PECL. 

OUT1-0UTe - Eight identical, phase-aligned TTl
compatible output clocks. 

MASTER REFERENCE OUT (MRO) - Masteronly. This 
putput provides an ECl -compatible copy of the board Master's 
output clocks to the phase detector on each Slave. The MRO 
pins are connected to the MRI pins on each Slave in daisy
chain fashion. 

SLAVE REFERENCE OUT (SRO) - Slave only. This 
output provides an ECl-compatible copy of a Slave's output 
clocks to the Phase Detector on that Slave. The SRO pins are 
connected to the SRI pins on the same device. 

BUFFERED CLOCK OUT (BUFSCLKO) - Master only. 
This is a direct buffered copy of the System Clock input. This 
output provides System Clock to all Slaves on a board. The 
BUFSClKO pins on the Master are connected to the 
BUFSClKI pins on each Slave in daisy-chain fashion. 

Rating Unit 

Oto +7 VDC 

Oto Vee VDC 

lOUT Output Current I Continuous 50 mA 

I Surge 100 

TA Operating Temperature Range Oto +75 °C 

Vee Operating Range +4.210+5.7 V 

NOTE: 

1. Beyond which device life may be impaired. 
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DC ELECTRICAL CHARACTERISTICS - ECl 
Vee = 4.75V to 5.25V; GND = OV 

TA = DOC 

Symbol Parameter Min. Max. 

VOH Output HIGH Voltage 3.98 4.16 

VOL Output LOW Voltage 3.05 3.37 

VIH Input HIGH Voltage 3.83 4.16 

VIL Input LOW Voltage 3.05 3.52 

IlL Input LOW Current 0.5 -
Icc Vee Power Supply Current - 300 

DC ELECTRICAL CHARACTERISTICS - TTL 
Vee = 4.75V to 5.25V; GND = OV. TA = O°C to +75°C 

Symbol Parameter Min. Max. 

VOH Output HIGH Voltage 2.4 -
VOL Output LOW Voltage - 0.5 

los Output Short Circuit Current -150 -60 

Icc Vee Power Supply Current - 300 

TIMING SPECIFICATIONS 
Vee = 4.75V to 5.25V; GND = OV. TA = O°C to +75°C 

Symbol Parameter 

SCLK System Clock Input 

SKEWpp Pin-to-Pin Skew 

SKEWAL Alignment Skew 

SKEWos On-Board Skew 

TSKEW Total Skew 

TSTEP Delay Adjustment Steps 

3-21 

TA = +25°C 

Min. Max. 

4.02 4.19 

3.05 3.37 

3.87 4.19 

3.05 3.52 

0.5 -
- 300 

Unit 

V 

V 

mA 

mA 

Min. 

50 

-
-
-
-
50 

ClockWorks™ 
PRELIMINARY 

SY69401 

TA=+75°C 

Min. Max. Unit 

4.08 4.265 V 

3.05 3.4 V 

3.93 4.265 V 

3.05 3.55 V 

0.3 - J.1A 

- 300 mA 

Condition 

IOH=-16mA 

10L = 16mA 

VOUT=GND 

-

Max. Unit 

125 MHz 

300 ps 

100 ps 

100 ps 

500 ps 

- ps 
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1. 

2. 

3. 

SYSTEM IMPLEMENTATION 

SYSTEM 
CLOCK 

'----'-'-'--f-j GENERATOR 

WIRING RULES 

Place Master and Slave CopyClock devices on the PC 4. 
board so as to optimize the connection of the TTL output 
clocks. 

Connect the Master's Buffered System Clock Out 5. 
(BUFSCLKO) to the Buffered System Clock In 6. 
(BUFSCLKI) on each Slave. Daisy-chaining is suggested. 

Connect the Master Reference Out (M RO) to the Master 
Reference In (MRI) on each Slave. Daisy-chaining is 
suggested. 

3-22 

Measure the wire length between the MRO pin and the 
MRI pin on the first Slave. Use the same length of trace 
to connect the SRO pins to the SRI pins on that Slave. 

Repeat Step 4 for each Slave chip. 

Maintain the total length of the Master Reference and 
Buffered System Clock traces to 60 inches each, 
maximum. 



~ DC SPECIFICATIONS ~ 
SYNERGY 10E & 100E ~-1 

SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Parameter Rating Unit 

VEE Power Supply (Vee = OV) -8toO Vdc 

VI Input Voltage (Vee = OV) Oto-6V Vdc 

lOUT Output Current mA 
Continuous 50 
Surge 100 

TA Operating Temperature Range ~C 

10E Oto +75 
100E Oto +85 

TSTORE Storage Temperature -65 to +150 °C 

NOTE: 
1. Beyond which device life may be impaired unless specified otherwise on individual data sheet. 

10E SERIES DC CHARACTERISTICS (10KH) 

VEE = -5.2V ± 5%; Vec = Vcca = GND; TA = aoc to +75°C(1) 

TA = O°C TA = +25°C TA = +75°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

VOH Output HIGH Voltage -1020 -840 -980 -810 -920 -735 -910 -720 mV 

VOL Output LOW Voltage -950 -1630 -1950 -1630 -1950 -1600 -1950 -1595 mV 

VIH Input HIGH Voltage -1170 -840 -1130 -810 -1070 -735 -1060 -720 mV 

VIL Input LOW Voltage -1950 -1480 -1950 -1480 -1950 -1450 -1950 -1445 mV 

IlL Input LOW Current 0.5 - 0.5 - 0.3 - 0.3 - iJ.A 

NOTE: 

1. 10E series circuits are designed to meet the DC specifications shown in the table after thermal equilibrium has been established. The circuit is in a test 
socket or mounted on a printed circuit board and transverse air flow greater than SOO "pm is maintained. Outputs are terminated through a son resistor 
to -2.0 volts, except bus outputs which, where specified, are terminated into 2sn. 

100E SERIES DC CHARACTERISTICS (lOOK) 

VEE = -4,2V to -5.46V; Vce = Veea = GND; TA = aoc to +85°C(1) 

Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage -1025 -995 -880 mV VIN = VIH (Max.) Loading with 

VOL Output LOW Voltage -1810 -1705 -1620 mV or VIL (Min.) 500to-2.0V 

VOHA Output HIGH Voltage -1035 - - mV VIN = VIH (Min.) 

VOLA Output LOW Voltage - - -1610 mV or VIL (Max.) 

VIH Input HIGH Voltage -1165 - -880 mV Guaranteed HIGH Signal for All Inputs 

VIL Input LOW Voltage -1810 - -1475 mV Guaranteed LOW Signal for All Inputs 

IlL Input LOW Current 0.5 - - mA VIN = VIL (Min.) 

NOTE: 

1. This table replaces the three tables al different supply voltages in ECl lOOK literature. The same De parametric values at VEE = -4.SV now apply across 
the full VEE range of -4.2 to -5.46. 

© 1994 Synergy Semiconductor Corporation 
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o 1'9 DIFFERENTIAL ClockWorks,\1 

SVIU~ftGY' SY10E111 , ,,,/1;;" CLOCK DRIVER SY100E111 
SEMICONDUCTOR 

FEATURES 

• Low skew 
• Guaranteed skew limits 

• Differential design 

• VBBoutput 

• Enable Input 
• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, lOOK 

1/0 levels 

• Extended l00E VEE range of -4.2V to -S.46V 

• 7SKn input pulldown resistors 
• Fully compatible with Motorola Mel DEll DOE111 

PIN CONFIGURATION 

0 

818 c5 ~1c5 010 

VEE 18 03 

E\I 17 03 

IN 16 04 

Vee TOP VIEW 15 Veeo PLCC 
iN 14 04 

Vaa 13 05 

NC 12 as 

lOOP § "Ie'S e'S 
> 

PIN NAMES 

Pin Function 

IN,IN Differential Input Pair 

EN Enable Input 

00, 00 - 08, 08 Dnferential Outputs 

Vaa VsaOutput 

Ii:) 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E111 and SY100E111 are low skew 1-to-9 
differential drivers designed for clock distribution in new, 
high-performance ECl systems. They accept one differential 
or single-ended Input, with VBB used for single-ended 
operation. The signal is fanned out to nine identical differential 
outputs. An enable input is also provided such that a logic 
HIGH disables the device by forcing all a outputs lOW and 
all Q outputs HIGH. 

The device is specifically designed and produced for low 
skew. The interconnect scheme and metal layout are carefully 
optimized for minimal gate-to-gate skew within the device. 
Wafer characterization and process control ensure consistent 
distribution of propagation delay from lot to lot. Since the 
E111 shares a common set of "basic" processing with the 
other members of the ECLinPS family, wafer characterization 
at the point of device personalization allows for tighter control 
of parameters, including propagation delay. 

To ensure thatthe skew specification is met, it is necessary 
that both sides of the differential output are terminated into 
50n, even if only one side is being used. In most applications, 
all nine differential pairs will be used and, therefore, 
terminated. In the case where fewer than nine pairs are 
used, it is necessary to terminate at least the output pairs on 
the same package side (i.e. sharing the same Veeo as the 
pair(s) being used on that side) in orderto maintain minimum 
skew. 

The VBB output is intended for use as a reference voltage 
for single-ended reception of ECl signals to that device only. 
When using VBB forthis purpose, it is recommended that VBB 
is decoupled to Vee via a O.OlIlF capacitor. 
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~ ClockWorks™ 

~YNERGY SY10E111 
SY100E111 

~~ ----------------------------------------------------------------------
BLOCK DIAGRAM 

Co 

00 
01 

01 

02 

02 

Q3 

Oa 
IN 04 

IN 04 

as 
EN 

as 
06 

Os 
07 

07 

08 

VBB 08 

DC ELECTRICAL CHARACTERISTICS 

VEE - VEE (Min) to VEE (Max ). Vee - Veeo = GND - .. -
TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter 

VBB Output Reference Voltage 
10E 
100E 

IIH Input HIGH Current 

lEE Power Supply Current 
10E 
100E 

TIMING DIAGRAMS 

~ ~-------
--~ 
EN $,75mV 
- 1.: 
a \,J .iT 
a r-. T 

~75mV 

Figure 1. Set-up Time 

Min. 

-1.38 
-1.38 

-

-
-

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

V -
- -1.27 -1.35 - -1.25 -1.31 - -1.19 
- -1.26 -1.38 - -1.26 -1.38 - -1.26 

- 150 - - 150 - - 150 flA -
mA -

48 60 - 48 60 - 48 60 
48 60 - 48 60 - 55 69 

~~==fth 
EN 

50% 

~75mV 

::~~ 
EN 

50% 

- 1.: 
a \,J IT a r-.~ ____ _ 

T 
~----~ 

Q5mV 

Figure 2. Hold Time Figure 3. Release Time 
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c:.YNERGY 
SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min.) to VEE (Max.); Vcc = Vcco = GND 

TA= O°C 

Symbol Paramater Min. Typ. Max. 

IPLH Propagalion Delay 10 OUlpul 
IPHL IN (differenlial) 430 - 630 

IN (single-ended) 330 - 730 
Enable 450 - 850 
Disable 450 - 850 

ISKEW Within·Device Skew - 25 50 

IS Sel·up Time, EN 10 IN 200 0 -
IH Hold Time, IN 10 EN 0 -200 -
IR Release Time, EN to IN 300 100 -
VPP Minimum Inpul Swing 250 - -
VCMR Common Mode Range -1.6 - ·0.4 

Ir Rise/Fall Times 275 375 600 
tf 20% to 80% 

NOTES: 

TA = +25°C 

Min. Typ. Max. 

430 - 630 
330 - 730 
450 - 850 
450 - 850 

- 25 50 

200 0 -
0 -200 -

300 100 -
250 - -
·1.6 - ·0.4 

275 375 600 

TA=+85°C 

Min. Typ. Max. 

430 - 630 
330 - 730 
450 - 850 
450 - 850 

- 25 50 

200 0 -
0 -200 -

300 100 -
250 - -
·1.6 - ·0.4 

275 375 600 

Unit 

ps 

ps 

ps 

ps 

ps 

mV 

V 

ps 

ClockWorks",:, 
$Y10E111 

$Y100E111 

Condltlon(1-9) 

1 
2 
3 
3 

4 

5 

6 

7 

8 

9 

-

1. The differential propagation delay is defined as the delay from the crossing points of the differential input signals to the crossing point of the differential 
output signals. 

2. The single·ended propagation delay is defined as the delay from the 50% point of the input signal to the 50% point of the output signal. 
3. Enable is defined as the propagation delay from the 50% point of a negative transition on EN to the SO% point of a positive transition on Q (or a negative 

transition on 0). Disable is defined as the propagation delay from the SO% point of a positive transition on EN to the 50% point of a negative transition 
on Q (or a positive transition on 0). 

4. The within·device skew is defined as the worst case difference between any two similar delay paths within a single device. 
S. The set·up time is the minimum time that EN must be asserted prior to the next transition of IN/IN to prevent an output response greater than ±7SmV to 

that IN/IN transition (see Figure 1). 
6. The hold time is the minimum time that EN must remain asserted after a negative going IN or a positive going IN to prevent an output response greater 

than ±75mV to that I N/IN transition (see Figure 2). '. 
7. The release time is the minimum time that EN must be de·asserted prior to the next IN/IN transition to ensure an output response that meets the specified 

IN to Q propagation delay and output transition times (see Figure 3). 
B. VPP (min.) is defined as the minimum input differential voltage which will cause no increase in the propagation delay. The VPP (min.) is AC limited for the 

E111, as a differential input as low as SOmV will still produce full ECl levels at the output. 
9. VCMR is defined as the range within which the VIH level may vary, with the device still meeting the propagation delay specification. The VIL level must be 

such that the peak·to-peak voltage is less than 1.0V and greater than or equal to VPP (min.). 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E111JC J28·1 Commercial 

SY100E111JC J28·1 Commercial 
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-:- PROGRAMMABLE ClockWorks'\! 
S V&.eBGY SY10E195 • Il'.-" DELAY CHIP SY100E195 

SEMICONDUCTOR 

FEATURES 

• Up to 2ns delay range 
• =20ps/digital step resolution 

• >lGHz bandwidth 
• On-chip cascade circuitry 
• Extended lODE VEE range of -4.2V to -5.46V 

• ESD protection of 2000V 
• Fully compatible with Motorola 10E/l00E195 

PIN CONFIGURATION 

C\I M v LO ~ I'- () 
ClClClClCl Cl Z 

01 26 18 NC 
Do 27 17 NC 

LEN 28 16 Vee 
VEE CD TOP VIEW 15 Veeo 

PLCC 
IN 14 Q 
TN 3 13 Q 

VBB 12 Veeo 

() ()IZ zx w w 
Z ZUJ -« Cl Cl 

::2::2 <C <C 

tutu () () 
en en 

en en « <C 
() () 

PIN NAMES 

Pin Function 

INIIN Signal Input 

EN Input Enable 

0[0:7] Mux Select Inputs 

Q/Q Signal Output 

LEN Latch Enable 

SET MIN Minimum Delay Set 

SET MAX Maximum Delay Set 

CASCADE Cascade Signal 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SYl 011 00E195 are programmable delay chips 
(POCs) designed primarily for clock de-skewing and timing 
adjustment. They provide variable delay of a differential 
ECl input transition. 

The delay section consists of a chain of gates organized 
as shown in the logic diagram. The first two delay elements 
feature gates that have been modified to have delays 1.25 
and 1.5 times the basic gate delay of approximately BOps. 
These two elements provide the E195 with a digitally
selectable resolution of approximately 20ps. The required 
device delay is selected by the seven address inputs 0[0:6], 
which are latched on-chip by a high signal on the latch 
enable (lEN) control. 

Because the delay programmability of the E195 is 
achieved by purely differential ECl gate delays, the device 
will operate at frequencies of >1 GHz, while maintaining 
over 600mV of output swing. 

The E195 thus offers very fine resolution, at very high 
frequencies, selectable entirely from a digital input, allowing 
for very accurate system clock timing. 

An eighth latched input, 07, is provided for cascading 
multiple POCs for increased programmable range. The 
cascade logic allows full control of multiple POCs, at the 
expense of only a single added line to the data bus for 
each additional POC, without the need for any external 
gating. 

3-27 
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ClockWorks"" 
SY10E195 

SY100E195 

BLOCK DIAGRAM 

• 

·Delays are 25% or 50% longer than 
standard (standard = SOps). 
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.;I(,. ClockWorks™ 

.,.,. SY10E195 
SYNERGY SY100E195 
EM~ ____________________________________________________________________ __ 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IiH Input HIGH Current - - 150 - - 150 - - 150 ~ -
lEE Power Supply Current mA -

10E - 130 156 - 130 156 - 130 156 
100E - 130 156 - 130 156 - 150 179 
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o 
SYNERGY 

SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = veeo = GND 

TA=O°C 

Symbol Parameter Min. Typ. Max. 

tPLH Propagation Delay to Output 
tPHL IN to 0; Tap = 0 1210 1360 1510 

IN to 0; Tap = 127 3320 3570 3820 
EN to 0; Tap = 0 1250 1450 1650 
07 to CASCADE 300 450 700 

tRANGE Programmable Range 2000 2175 -
tPD (max.) -tPO (min.) 

Ll.t Step Delay 
00 High - 17 -
01 High - 34 -
02 High 55 68 105 
03 High 115 136 180 
04 High 250 272 325 
Os High 505 544 620 
Os High 1000 1088 1190 

Lin Linearity 01 00 -
tSKEW Outy Cycle Skew, tPHL-tPLH - ±30 -
ts Set-upTime 

Oto LEN 200 0 -
OtolN 800 - -
EN to IN 200 - -

th Hold Time 
LENto 0 500 250 -
INto EN 0 - -

tR Release Time 
EN to IN 300 - -
SET MAX to LEN 800 - -
SET MIN to LEN 800 - -

tji! Jitter - <5 -
tr RiselFall Times 
If 20-80%(0) 125 225 325 

20-80% (CASCADE) 300 450 650 
NOTES: 

TA=+25°C 

Min. Typ. Max. 

1240 1390 1540 
3380 3630 3880 
1275 1475 1675 
300 450 700 

2050 2240 -

- 17.5 -
- 35 -
55 70 105 
115 140 180 
250 280 325 
515 560 620 
1030 1120 1220 

01 00 -
- ±30 -

200 0 -
800 - -
200 - -

500 250 -
0 - -

300 - -
800 - -
800 - -
- <5 -

125 225 325 
300 450 650 

T~= +&SOC 

Min. Typ. Max. 

1440 1590 1765 
3920 4270 4720 
1350 1650 1950 
300 450 700 

2375 2580 -

- 21 -
- 42 -
65 84 120 
140 168 205 
305 336 380 
620 672 740 
1240 1344 1450 

01 00 -
- ±30 -

200 0 -
800 - -
200 - -

500 250 -
0 - -

300 - -
800 - -
800 - -
- <5 -

125 225 325 
300 450 650 

Unit 

ps 

ps 

ps 

-
ps 

ps 

ps 

ps 

ps 

ps 

ClockWorks™ 
SY10E195 

SY100E195 

CondHlon 

-

-

6 

7 

1 

2 
3 

4 

5 

8 

-

1. Duty cycle skew guaranteed only for differential operation measured from the cross point of the input to the cross point of the output. 
2. This set-up time defines the amount of time prior to the input signal the delay tap of the device must be set. 
3. This set-up time is the minimum time that EN must be asserted prior to the next transition of IN/TN to prevent an output response greater than ±75mV to 

that IN/TN transition. 
4. This hold time is the minimum time that EN must remain asserted after a negative going IN or positive going TN to prevent an output response greater than 

±7SmV to that IN/TN transition. 
5. This release time is the minimum time that EN must be deasserted prior to the next IN/TN transition to ensure an output response that meets the specified 

IN to Q propagation delay and transition times. 
6. Specification limits represent the amount of delay added with the assertion of each individual delay control pin. The various combinations of asserted delay 

control inputs will typically realize Do resolution steps across the specified programmable range. 
7. The linearity specification guarantees to which delay control input the programmable steps will be monotonic (i.e. increasing delay steps for increasing 

binary counts on the control inputs On). Typically, the device will be monotonic to the Do input, however, under worst case conditions and process variation, 
delays could decrease slighdy with increasing binary counts when the Do input is the LSB. With the 01 input as the LSB, the device is guaranteed to be 
monotonic over all specified environmental conditions and process variation. 

8. The jitter of the device is less than what can be measured without resorting to very tedious and specialized measurement techniques. 
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APPLICATIONS INFORMATION 

ClockWorks™ 
SY10E195 

SY100E195 

ADDRESS BUS (Ao - As) 

A7 --~+-------+-+-~;-~, 

E195 
Vee 

E195 
Vee 

Chip #1 Vcco Chip #2 Veeo 
a Q 

Input 
IT IT 

Output 
W W 

~I ;?;~ Cl Cl Vcco ;?;~ Vcco c( c( :e:e u u :e:e 

~~ IZ tiJ tiJ CIl 

~ IZ tiJ tiJ WCIlCll (3 WCIlCll 

Figure 1. Cascading Interconnect Architecture 

cascading Multiple E195s 

To increase the programmable range of the E195, 
internal cascade circuitry has been included. This circuitry 
allows for the cascading of multiple E195s without the 
need for any external gating. Furthermore, this capability 
requires only one more address line per added E195. 
Obviously, cascading multiple POCs will result in a larger 
programmable range; however, this increase is at the 
expense of a longer minimum delay. 

Figure 1 illustrates the interconnect scheme for 
cascading two E195s. As can be seen, this scheme can 
easily be expanded for larger E195 chains. The 07 input 
of the E195 is the cascade control pin. With the 
interconnect scheme of Figure 1, when 07 is asserted, it 
signals the need for a larger programmable range than is 
achievable with a single device. 

An expansion of the latch section of the block diagram 
is pictured below. Use of this diagram will simplify the 
explanation of how the cascade circuitry works. When 07 
of chip #1 above is low, the cascade output will also be 
low, while the cascade bar output will be a logical high. In 
this condition, the SET MIN pin of chip #2 will be asserted 
and, thus, all of the latches of chip #2 will be reset and the 
device will be set at its minimum delay. Since the RESET 
and SET inputs of the latches are overriding, any changes 
on the Ao-As address bus will not affect the operation of 
chip #2. 

Chip #1, on the other hand, will have both SET MIN 
and SET MAX de-asserted so that its delay will be 
controlled entirely by the address bus Ao-As. If the delay 
needed is greater than can be achieved with 31.75 gate 
delays (1111111 on the Ao-As address bus), 07 will be 
asserted to signal the need to cascade the delay to the 
next E195 device. When 07 is asserted, the SET MIN pin 
of chip #2 will be de-asserted and the delay will be 
controlled by the Ao-As address bus. Chip #1, on the 
other hand, will have its SET MAX pin asserted, resulting 
in the device delay to be independent of the Ao-As address 
bus. 

When the SET MAX pin of chip #1 is asserted, the Do 
and 01 latches will be reset while the rest of the latches 
will be set. In addition, to maintain monotonicity, an 
additional gate delay is selected in the cascade circuitry. 
As a result, when 07 of chip #1 is asserted, the delay 
increases from 31.75 gates to 32 gates. A 32-gate delay 
is the maximum delay setting for the E195. 

To expand this cascading scheme to more devices, one 
simply needs to connect the 07 input and CASCAOE 
outputs of the current most significant E195 to the new 
most significant E195 in the same manner as pictured in 
Figure 1. The only addition to the logic is the increase of 
one line to the address bus for cascade control of the 
second POCo 
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Figure 2. Expansion of the 
Latch Section of the E195 

Block Diagram 
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-=- PROGRAMMABLE ClockWorks I \1 

SY10E196 SYNERGY DELAY CHIP SY100E196 
SEMICONDUCTOR 

FEATURES 

• Up to 2ns delay range 
• ~20ps digital step resolution 

• Linear Input for tighter resolution 

• >1GHz bandwidth 
• On-chip cascade circuitry 
• Extended 100E VEE range of -4.2V to -S.46V 

• ESD protection of 2000V 
• Fully compatible with Motorola 10E/100E196 

PIN CONFIGURATION 

C\j (I') v II) <c f". (.) ccccccz 

D1 26 18 FTUNE 
Do 27 17 NC 

LEN 28 16 Vee 
VEE ill TOP VIEW 15 Veeo 

PLCC 
IN 14 a 
TN 13 IT 

VBB 12 Veeo 

C,.) ~Iifi ~ ~ LULU 
Z cc 

::i:::i: <I: <I: 
1-1- C,.)C,.) 
LULU (/)(/) 
(/)(/) <1:<1: 

C,.) C,.) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 0/1 00E196 are programmable delay chips 
(POCs) designed primarily for very accurate differential 
ECl input edge placement applications. 

The delay section consists of a chain of gates and a 
linear ramp delay adjustment organized as shown in the 
logic diagram. The first two delay elements feature gates 
that have been modified to have delays 1.25 and 1.5 times 
the basic gate delay of approximately BOps. These two 
elements provide the E 196 with a digitally-selectable 
resolution of approximately 20ps. The required device 
delay is selected by the seven address inputs 0[0:6]. which 
are latched on-chip by a high signal on the latch enable 
(lEN) control. 

The FTUNE input takes an analog voltage and applies 
it to an internal linear ramp for reducing the 20s resolution 
still further. The FTUNE input is what differentiates the 
E196 from the E195. 

An eighth latched input. 07. is provided for cascading 
multiple POCs for increased programmable range. The 
cascade logic allows full control of multiple POCs. at the 
expense of only a single added line to the data bus for 
each additional POC. without the need for any external 
gating. 

PIN NAMES 

Pin 

IN/IN 

EN 

D[O:7] 

a/a 
LEN 

SET MIN 

SET MAX 

CASCADE 

FTUNE 

3-33 

Function 

Signal Input 

Input Enable 

Mux Select Inputs 

Signal Output 

Latch Enable 

Minimum Delay Set 

Maximum Delay Set 

Cascade Signal 

Linear Vo~age Input 

Rev.: A Amendment:1O 

Issue Date: February, 1994 
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BLOCK DIAGRAM 

'Delays are 25% or 50% longer than 
standard (standard = 80ps). 
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,.".. SY10E196 

SYNERGY SY100E196 
~M~OR ________________________________________________________________________ _ 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= O°C TA= +25°C TA = +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 !1A -
lEE Power Supply Current rnA -

10E - 130 156 - 130 156 - 130 156 
100E - 130 156 - 130 156 - 150 179 
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ClockWorks™ 

SY10E196 
SY100E196 -------------------------------------------------------

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA = O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPlH Propagation Delay to Output ps -
tPHl iN to a; Tap = 0 1210 1360 1510 1240 1390 1540 1440 1590 1765 

IN to a; Tap = 127 3320 3570 3820 3380 3630 3880 3920 4270 4720 
ENto a; Tap R 0 1250 1450 1650 1275 1475 1675 1350 1650 1950 
07 to CASCADE 300 450 700 300 450 700 300 450 700 

tRANGE Programmable Range 2000 2175 - 2050 2240 - 2375 2580 - ps -
tPO (max.) - tPD (min.) 

At Step Delay ps 6 
Do High - 17 - - 17.5 - - 21 -
01 High - 34 - - 35 - - 42 -
02 High 55 68 105 55 70 105 65 84 120 
03 High 115 136 180 115 140 180 140 168 205 
04 High 250 272 325 250 280 325 305 336 380 
Os High 505 544 620 515 560 620 620 672 740 
06 High 1000 1088 1190 1030 1120 1220 1240 1344 1450 

Lin Linearity 01 Do - 01 Do - 01 Do - - 7 

tSKEW Duty Cycle Skew, tPHl-tPlH - ±30 - - ±30 - - ±30 - ps 1 

ts Set·upTime ps 
Oto LEN 200 0 - 200 0 - 200 0 -
Dto IN 800 - - 800 - - 800 - - 2 
EN to IN 200 - - 200 - - 200 - - 3 

th Hold Time ps 
LENto 0 500 250 - 500 250 - 500 250 -
INto EN 0 - - 0 - - 0 - - 4 

IR Release Time ps 
EN to IN 300 - - 300 - - 300 - - 5 
SET MAX to LEN 800 - - 800 - - 800 - -
SET MIN 10 LEN 800 - - 800 - - 800 - -

tjit Jitter - <5 - - <5 - - <5 - ps 8 

tr RiselFall Times ps -
It 20-80% (a) 125 225 325 125 225 325 125 225 325 

20-80% (CASCADE) 300 450 650 300 450 650 300 450 650 

NOTES: 
1. Duty cycle skew guaranteed only for differential operation measured from the cross point of the input to the cross point of the output. 
2. This set-up time defines the amount of time prior to the input signal the delay tap of the device must be set. 
3. This set-up time is the minimum time that EN must be asserted prior to the next transition of IN/iN to prevent an output response greater than ±7SmV to 

that IN/iN transition. 
4. This hold time is the minimum time that EN must remain asserted after a negative going IN or positive going iN to prevent an output response greater than 

±7SmV to that IN/iN transition. 
5. This release time is the minimum time that EN must be deasserted prior to the next IN/iN transition to ensure an output response that meets the specified 

IN to Q propagation delay and transition times. 
S. Specification limits represent the amount of delay added with the assertion of each individual delay control pin. The various combinations of asserted delay 

control inputs will typically realize Do resolution steps across the specified programmable range. 
7. The linearity specification guarantees to which delay control input the programmable steps will be monotonic (i.e. increasing delay steps for increasing 

binary counts on the control inputs On). Typically, the device will be monotonic to the Do input, however, underworst case conditions and process variation, 
delays could decrease slightly with increasing binary counts when the Do input is the LSB. With the 01 input as the LSB, the device is guaranteed to be 
monotonic over all specified environmental conditions and process variation. 

S. The jitter of the device is less than what can be measured without resorting to very tedious and specialized measurement techniques. 
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APPLICATIONS INFORMATION 

Analog Input Charaterlstlcs: Ftune = Vee to VEE 
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SEMICONDUCTOR 

Using the FTUNE Ana!oglnput 

The analog FTUNE pin on the E196 device is intended 
to enhance the 20ps resolution capabilities of the fully 
digital E195. The level of resolution obtained is dependent 
on the number of increments applied to the appropriate 
range on the FTUNE pin. 

To provide another level of resolution, the FTUNE pin 
must be capable of adjusting the delay by greater than the 
20ps digital resolution. As shown in the provided graphs, 
this requirement is easily achieved since a lOOps delay 
can be achieved over the entire FTUNE voltage range.This 
extra analog range ensures that the FTUNE pin will be 
capable, even under worst case conditions, of covering 
the digital resolution. 

ClockWorks™ 
SY10E196 

SY100El96 

Typically, the analog input will be driven by an external 
OAC to provide a digital control with very fine analog output 
steps. The final resolution of the device will be dependent 
on the width of the OAC chosen. 

To determine the voHage range necessary for the FTUNE 
input, the graphs provided should be used. As an example, 
if a range of 40ps is selected to cover worst case conditions 
and ensure coverage of the digital range, from the 100E196 
graph a voHage range of -3.25V to -4V would be necessary 
on the FTUNE pin. Obviously, there are numerous voltage 
ranges which can be used to cover a given delay range. 
Users are given the flexibility to determine which one best 
fits their design. 

ADDRESS BUS (Ao - As) LINEAR 
INPUT 

A7---r+-------+-+-+-~_r~ 

E196 
Chip #1 

FTUNE 

Vee 
Veeo 

'" 0 
('I) v III CD .... 
0000 0 

FTUNE 

E196 Vee 
Chip #2 Veco 

Input Q LI---.[J 
Q LI---.[J 

zx~~ 

Q 

IT 
Output 

Veeo -<:<: Vcco 
:E:Eu 
~~CIl IZ W W <: 

WCIlCllU 

Figure 1. Cascading Interconnect Architecture 

Cascading Multiple E196s 

To increase the programmable range of the E196, 
internal cascade circuitry has Deen included. This circuitry 
allows for the cascading of multiple E196s without the 
need for any external gating. Furthermore, this capability 
requires only one more address line per added E196. 
Obviously, cascading multiple POCs will result in a larger 
programmable range; however, this increase is at the 
expense of a longer minimum delay. 

Figure 1 illustrates the interconnect scheme for 
cascading two E196s. As can be seen, this scheme can 
easily be expanded for larger E196 chains. The 07 input 
of the E196 is the cascade control pin. With the 
interconnect scheme of Figure 1, when 07 is asserted, it 
signals the need for a larger programmable range than is 
achievable with a single device. 

An expansion of the latch section of the block diagram 
is pictured below. Use of this diagram will simplify the 
explanation of how the cascade circuitry works. When 07 
of chip #1 above is low, the cascade output will also be 
low, while the cascade bar output will be a logical high. In 
this condition, the SET MIN pin of chip #2 will be asserted 
and, thus, all of the latches of chip #2 will be reset and the 
device will be set at its minimum delay. Since the RESET 
and SET inputs of the latches are overriding, any changes 
on the Ao-A6 address bus will not affect the operation of 
chip #2. 

Chip #1, on the other hand, will have both SET MIN 
and SET MAX de-asserted so that its delay will be 
controlled entirely by the address bus Ao-A6. If the delay 
needed is greater than can be achieved with 31.75 gate 
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delays (1111111 on the Ao-As address bus), 07 will be 
asserted to signal the need to cascade the delay to the 
next E196 device. When 07 is asserted, the SET MIN pin 
of chip #2 will be de-asserted and the delay will be 
controlled by the Ao-As address bus. Chip #1, on the 
other hand, will have its SET MAX pin asserted, resulting 
in the device delay to be independent of the Ao-As address 
bus. 

When the SET MAX pin of chip #1 is asserted, the 00 
and 01 latches will be reset, while the rest of the latches 
will be set. In addition, to maintain monotonicity, an 
additional gate delay is selected in the cascade circuitry. 
As a result, when 07 of chip #1 is asserted, the delay 
increases from 31.75 gates to 32 gates. A 32-gate delay 
is the maximum delay setting for the E196. 

When cascading multiple POCs, it will prove more cost
effective to use a single E196 for the MSB of the chain, 
while using E195 for the lower order bits. This is due to 
the fact that only one fine tune input is needed to further 
reduce the delay step resolution. 

Figure 2. Expansion of the Latch Section of 
the E196 Block Diagram 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E196JC J28-1 Commercial 

SY100E196JC J28-1 Commercial 
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o EClINPS LlTE'M PRELIMINARY 
SYNERGY FAMILY SPECIFICATIONS 

SEMICONDUCTOR 

10EL SERIES DC ELECTRICAL CHARACTERISTICS(1) 

VEE = VEE (Min) to VEE (Max.); Vcc = GNO(2) 

-40°C DOC +25°C +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

VOH Output HIGH Voltage -1080 -890 -1020 -840 -980 -810 -910 -720 mV 

VOL Output LOW Voltage -1950 -1650 -1950 -1630 -1950 -1630 -1950 -1595 mV 

VIH Input HIGH Vottage -1230 -890 -1170 -840 -1130 -810 -1060 -720 mV 

Vil Input LOW Voltage -1950 -1500 -1950 -1480 -1950 -1480 -1950 -1445 mV 

III Input LOW Current 0.5 - 0.5 - 0.5 - 0.3 - j.LA 

NOTE: 
1. 1 OEl circuits are designed to meet the DC specifications shown in the table after thermal equilibrium has been established. The circuit is in a test socket 

or mounted on a printed circuit board and transverse airflow greater than 500lfpm is maintained. Outputs are terminated through a son resistor to -2.0V 
except where otherwise specified on the individual data sheets. 

2. Parametric values specified at: l00El Series: -4.20V to --5.S0V 
10El Series: -4.94V to -S.SOV 

100EL SERIES DC ELECTRICAL CHARACTERISTICS(1) 

VEE = VEE (Min.) to VEE (Max.); Vcc = GNO(2) 

-40·C O·Cto +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. 

VOH Output HIGH Voltage -1085 -1005 -880 -1025 -955 

VOL Output LOW Voltage -1830 -1695 -1555 -1810 -1705 

VOHA Output HIGH Voltage -1095 - - -1035 -
VOLA Output LOW Voltage - - -1555 - -
VIH Input HIGH Voltage -1165 - -880 -1165 -
Vil Input LOW Voltage -1810 - -1475 -1810 -
III Input LOW Current 0.5 - - 0.5 -

NOTE: 

Max. Unit Condition 

-880 mV VIN = VIH (Max.) 

-1620 or Vil (Min.) 

- mV VIN = VIH(Max.) 

-1610 or VIl(Min.) 

-880 mV -
-1475 mV -

- j.LA VIN = VIL(Max.) 

1. This table replaces the three tables traditionally seen in ECl lOOK data books. The same DC parameter values at VEE = -4.SV now apply across the full 
VEE range of -4.2V to --5.SV. Outputs are terminated through a son resistor to -2.0V except where otherwise specified on the individual data sheets 

2. Parametric values specified at: 1 OOEl Series: -4.20V to --5.S0V 
10El Series: -4.94V to -S.SOV 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Parameter 

VEE Power Supply (Vee = OV) 

VI Input Voltage (Vee = OV) 

lOUT Output Current: Continuous 
Surge 

TA Operating Temperature Range 

VEE(2) Operating Range 

NOTES: 

Rating 

-8.0 to 0 

Oto-6.0 

50 
100 

-40 to +85 

-5.7to-4.2 

1. Absolute maximum rating, beyond which device life may be imparied unless otherwise specified on an individual data sheet. 
2. Parametric values specified at: l00El Series: -4.20V to --5.S0V 

10El Series: -4.94V to -S.SOV 

© 1994 Synergy Semiconductor Corporation 
3-40 

Unit 

VDC 

VDC 

mA 

·C 

V 
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,.... 1:2 DIFFERENTIAL PRELIMINARY 
SYNERGY FANOUT BUFFER SY10/100EL11 

SEMICONDUCTOR 

FEATURES 

• 265ps propagation delay 
• 5ps skew between outputs 
• High bandwidth output transitions 
• Internal 75KQ Input pull·down resistors 

• ESO protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

o 

sOle 
TOP VIEW 

Vee 

D 

5 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. 

lEE Power Supply Current 
10EL - 26 -
100EL - 26 -

VEE Power Supply Voltage 
10EL -4.75 -5.2 -5.5 
100EL -4.20 -4.5 -5.5 

IIH Input HIGH Current - - 150 

© 1994 Synergy Semiconductor Corporation 

Min. 

21 
21 

-4.75 
-4.20 

-

DESCRIPTION 

The SY1 OEU1 OOEL 11 are 1:2 differential fanout gates. 
These devices are functionally similar to the E111 devices, 
with higher performance capabilities. Having within-device 
skews and output transition times significantly improved 
over the E111, the EL 11 is ideally suited for those 
applications which require the ultimate in AC performance. 

The differential inputs of the EL 11 employ clamping 
circuitry to maintain stability under open input conditions. 
If the inputs are left open (pulled to VEE), the Q outputs 
will go LOW. 

PIN NAMES 

Pin Function 

D Data Inputs 

00,01 Data Outputs 

O°C +25°e +85°e 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

rnA 
26 31 21 26 31 21 26 31 
26 31 21 26 31 24 30 36 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 ~A 

Rev.: A Amendment/O 
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SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40·C O·C +25·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. 

IPLH Propagalion Delay 10 - 260 - 185 260 335 190 265 
IPHL OulpulD 

ISKEW Within·Device Skew(l) - 5 - - 5 20 - 5 

Duty Cycle Skew(2) - 5 - - 5 20 - 5 

Vpp Minimum Inpul Swing(3) 150 - - 150 - - 150 -
VCMR Common Mode Range(4) -0.4 - (4) -0.4 - (4) -0.4 -
I, Output RiselFall Times Q - 225 - 100 225 350 100 225 
If (20%1080%) 

NOTES: 
1. Within-device skew defined as identical transitions on similar paths through a device. 

2. Duty cycle skew is the difference between a IPLH and IPHL propagation delay through a device. 
3. Minimum input swing for which AC parameters are guaranteed. The device has a DC gain of ""'0. 

+85·C 

Max. Mill. Typ. 

340 215 290 

20 - 5 

20 - 5 

- 150 -
(4) -0.4 -

350 100 225 

ClockWorksTN 

PRELIMINARY 
SY1 0/1 00EL11 

Max. Unit 

365 ps 

20 ps 

20 

- mV 

(4) V 

350 ps 

4. The CMR range is referenced to the most positive side olthe differential input signal. Normal operation is obtained if the HIGH level falls within the specified 
range and the peak-to-peak voltage lies between VPpmin and 1V. The lower end of the CMR range is dependent on VEE and is equal to VEE + 3.0V. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL11ZC Z8-1 Commercial 

SY100ELllZC Z8-1 Commercial 
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SYNERGY + 2 DIVIDER PRELIMINARY 
SEMICONDUCTOR SY1 0/1 00EL32 

FEATURES 

• 510ps propagation delay 
• 3.0GHz toggle frequency 

• High bandwidth output transistions 
• Internal 75KQ Input pull-down reSistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

o 

VBB 4 

sOle 
TOP VIEW 

5 VEE 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); vcc = GND 

-40 0 e 

Symbol Parameter Min. Typ. Max. 

lEE Power Supply Current 
10El - 25 -
100El - 25 -

VBB Output Reference 
Voltage 10El -1.43 - -1.30 

100El -1.38 - -1.26 

VEE Power Supply Voltage 
10El - -5.2 -
100El - -4.5 -

IIH Input HIGH Current - - 150 

© 1994 Synergy Semiconductor Corporation 

Min. 

-
-

-1.38 
-1.38 

-4.75 
-4.20 

-

DESCRIPTION 

The SY1 OEU1 OOEl32 are integrated +2 dividers. The 
differential clock inputs and the VBB allow a differential, 
single-ended or AC-coupled interface to the device. If 
used, the VBB output should be bypassed to ground with a 
O.01IlF capacitor. Also note that the VBB is designed to 
be used as an input bias on the El32 only; the VBB output 
has limited current sink and source capability. 3 

The reset pin is asynchronous and is asserted on the 
rising edge. Upon power-on, the internal flip-flop will altain 
a random state; the reset allows for the synchronization of 
multiple El32s in a system. 

PIN NAMES 

Pin Function 

ClK Clock Inputs 

Reset Asynchronous Reset 

VBB Reference Voltage Output 

Q Data Outputs 

ooe +25°e +85°e 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

rnA 
25 30 - 25 30 - 25 30 
25 30 - 25 30 - 29 35 

V 
- -1.27 -1.35 - -1.25 -1.31 - -1.19 
- -1.26 -1.38 - -1.26 -1.38 - -1.26 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 j.lA 

Rev.: A Arnendment:/O 
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SYNERGY SY10/100EL32 

EM~ ______ ~--__ ----------__ ----------------------------------------------~-
AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); VCC = GND 

-40·C O·C +2S·C +8S·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Un" 

lMAX Maximum Toggle - 3.0 - 2.6 3.0 - 2.6 3.0 - 2.6 3.0 - GHz 
Frequency 

tPLH Prop Delay to Output D - 500 - 410 500 590 420 510 600 450 540 630 ps 
tPHL Reset to 0 - 540 - 440 540 640 440 540 640 450 550 650 

VPp Minimum Input Swing(l) lS0 - - 150 - - 150 - - 150 - - mV 

t, Output RiselFall Times 0 - 225 - 100 225 350 100 225 350 100 225 350 ps 
If (20% to 80%) 

NOTE: 
1. Minimum input swing for which AC parameters are guaranteed. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL32ZC Z8·1 Commercial 

SY100EL32ZC Z8·1 Commercial 
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SYNERGY + 4 DIVIDER PRELIMINARY 
SEMICONDUCTOR SY10/100EL33 

FEATURES 

• 650ps propagation delay 
• 4.0GHz toggle frequency 
• High bandwidth output transistions 
• Internal 75KQ Input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

0 
Reset 8 Vec 

R 
ClK 7 Q 

+4 
ClK Q 

Vss 4 5 VEE 

sale 
TOP VIEW 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-4Doe 

Symbol Parameter Min. Typ. Max. Min. 

lEE Power Supply Current 
10El - 27 - -
100El - 27 - -

Vss Output Reference 
Voltage 10El -1.43 - -1.30 -1.38 

100El -1.38 - -1.26 -1.38 

VEE Power Supply Voltage 
10El - -5.2 - -4.75 
100El - -4.5 - -4.20 

IIH Input HIGH Current - - 150 -

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OEU1 OOEL33 are integrated +4 dividers. The 
differential clock inputs and the Vee allow a differential, 
single-ended or AC-coupled interface to the device. If 
used, the Vea output should be bypassed to ground with a 
O.01jlF capacitor. Also note that the Vee is designed to 
be used as an input bias on the EL33 only; the Vaa output 
has limited current sink and source capability. • 

The reset pin is asynchronous and is asserted on the 
rising edge. Upon power-up, the internal flip-flops will 
attain a random state; the reset input allows for the 
synchronization of multiple EL33s in a system. 

PIN NAMES 

Pin Function 

ClK Clock Inputs 

Reset Asynchronous Reset 

Vss Reference Voltage Output 

Q Data Outputs 

Doe +25°e +85°e 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

rnA 
27 33 - 27 33 - 27 33 
27 33 - 27 33 - 31 37 

V 
- -1.27 -1.35 - -1.25 -1.31 - -1.19 
- -1.26 -1.38 - -1.26 -1.38 - -1.26 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 I1A 

Rev.: A Amendment:/o 
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"""S""-R-Y PRELIMINARY 

u.s, u SY1 011 DDEL33 

~~ -------------------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); vcc = GND 

-40°C DOC +25°C +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

fMAX Maximum Toggle - 4.2 - 3.8 4.2 - 3.8 4.2 - 3.8 4.2 - GHz 
Frequency 

tPLH Prop. Delay to Output 0 - 630 - 540 630 720 550 640 730 590 670 760 ps 
tPHL Reset to 0 - 460 - 360 460 560 360 460 560 380 480 580 

Vpp Minimum Input Swing(l) 150 - - 150 - - 150 - - 150 - - mV 

tr Output RiseIFall Times 0 - 225 - 100 225 350 100 225 350 100 225 350 ps 
If (20% to 80%) 

NOTE: 
1. Minimum input swing for which AC parameters are guaranteed. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL33ZC Z8·1 Commercial 

SY100EL33ZC Z8-1 Commercial 
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-=- +2, +4, +8 CLOCK ClockWorks"l 
SYNERGY GENERATION CHIP ADVANCE INFORMATION 

SEMICONDUCTOR SY10/100EL34 

FEATURES 

• 50pS output-to-output skew 
• Synchronous enable/disable 
• Master Reset for synchronization 
• Internal 75Kn input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

Vcc 

00 EN 

vcc NC 

ClK 

01 ClK 

Vcc Vee 

02 MR' 

02 VEE 

SOIC 
TOP VIEW 

PIN NAMES 

Pin Function 

ClK Differential Clock Inputs 

EN Synchronous Enable 

MR Master Reset 

Vee Reference Output 

00 Differential +2 Outputs 

01 Differential +4 Outputs 

02 Differential +8 Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10ELl100El34 are low skew +2, +4, +8 clock 
generation chips designed explicitly for low skew clock 
generation applications. The internal dividers are 
synchronous to each other, therefore, the common output 
edges are all precisely aligned. The devices can be driven 
by either a differential or single-ended ECl or, if positive 
power supplies are used, PECl input signal. In addition, 
by using the Vaa output, a sinusoidal source can be AC
coupled into the device. If a single-ended input is to be 
used, the Vaa output should be connected to the ClK 
input and bypassed to ground via a O.01JlF capacitor. The 
Vaa output is designed to act as the switching reference 
for the input of the El34 under single-ended input 
conditions. As a result, this pin can only source/sink up to 
O.SmA of current. 

The common enable (EN) is synchronous so that the 
internal dividers will only be enabled/disabled when the 
internal clock is already in the lOW state. This avoids 
any chance of generating a runt clock pulse on the internal 
clock when the device is enabled/disabled as can happen 
with an asynchronous control. An internal runt pulse could 
lead to losing synchronization between the internal divider 
stages. The internal enable flip-flop is clocked on the 
falling edge of the divider stages. The internal enable flip
flop is clocked on the falling edge of the input clock, 
therefore, all associated specification limits are referenced 
to the negative edge of the clock input. 

Upon start-up, the internal flip-flops will attain a random 
state; the master reset (MR) input allows for the 
synchronization of the internal dividers, as well as for 
multiple El34s in a system. 

TRUTH TABLE 

ClK EN 

Z l 

ZZ H 

X X 

NOTE: 
Z = LOW-to-HIGH transition 
ZZ = HIGH-to-LOW transition 
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MR FUNCTION 

l Divide 

l Hold 00-3 

H ResetO(}-3 
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ADVANCE INFORMATION 

SY1 0/1 00El34 JI,~y -------------------------------------------------------
ACIDC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = GND 

-40°C O°C +25°C +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

lEE Power Supply Current - 65 - - 65 - - 65 - - 65 - mA 

Vss Output Reference 10El -1.43 - -1.30 -1.38 - -1.27 -1.35 - -1.25 -1.31 - -1.19 V 
Voltage 100El -1.38 - -1.26 -1.38 - -1.26 -1.38 - -1.26 -1.38 - -1.26 

IIH Input High Current - - 150 - - 150 - - 150 - - 150 IIA 
tPLH Propagation Delay to ps 
tPHL Output ClK - 1100 - - 1100 - - 1100 - - 1100 -

MR - 800 - - 800 - - 800 - - 800 -
tSKEW Within·Device Skew - 100 - - 100 - - 100 - - 100 - ps 

IS Sel·up Time EN - 150 - - 150 - - 150 - - 150 - ps 

tH Hold Time EN - 150 - - 150 - - 150 - - 150 - ps 

VPP Minimum Input Swing 250 - - 250 - - 250 - - 250 - - mV 

VCMR Common Mode Range -2.0 - -4.0 -2.0 - -0.4 -2.0 - -0.4 -2.0 - -0.4 V 
ClK 

Ir Output RiselFall Times - 400 - - 400 - - 400 - - 400 - ps 
tl Q{20%-80%) 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10El34ZC Z16·1 Commercial 

SY100EL34ZC Z16-1 Commercial 
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..,. 100K INTERFACE SUPER-300K 
SYNERGY STANDARD SPECIFICATIONS 

SEMICONDUCTOR 

DC characteristics forthe 1 OOK parametric limits listed below are 
guaranteed for the entire SUPER-300Kfamily unless specified on 
the individual data sheet. 

The specified DC limits represent the "worst case" value for the 

parameter. Since these "worst case" values normally occur at the 
temperature extremes, additional noise immunity and guard banding 
can be achieved by decreasing the allowable system operating 
ranges. 

GUARANTEED OPERATING CONDITIONS(1) 

Symbol Parameter Min. Typ. Max. Unit 

VEE Supply Vo~age -4.8 -4.5 -4.2 V 

TA Operating Temperature 0 25 85 °C 

NOTE: 

1. Referenced to Vee. 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Unit 

VEE VEE Pin Potential to Ground Pin +0.5to-7.0 V 

VIN Input Vo~age +0.5 to VEE V 

lOUT DC Output Current (Output HIGH) -50 mA 

Tc Temperature Under Bias -55 to +125 °C 

Tj Junction Temperature +150 °C 

Tstore Storage Temperature -65 to +150 °C 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. This is a stress rating only and functional operation is not implied 

at conditions other than those detailed in the operational sections of this data book. Exposure to ABSOLUTE MAXIMUM RATING conditions for extended 
periods may affect device reliability. 

DC ELECTRICAL CHARACTERISTICS 

Vee = OV, Output Load = 50n to -2.0V, VEE = -4.5V, TA = O°C to 85°C 

Symbol Parameter VEE Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage -4.2V -1020 - -870 mV VIN = VIH Max. or VIL Min. 

-4.5V -1025 -955 -880 

-5.46V -1035 - -880 

VOL Output LOW Voltage -4.2V -1810 - -1605 mV VIN = VIH Max. or VIL Min. 

-4.5V -1810 -1705 -1620 

-5.46V -1830 - -1620 

VOHC Output HIGH Voltage -4.2V -1030 - - mV VIN = VIH Min. or VIL Max. 

-4.5V -1035 - -
-5.46V -1045 - -

VOLC Output LOW Voltage -4.2V - - -1595 mV VIN = VIH Min. or VIL Max. 

-4.5V - - -1610 

-5.46V - - -1610 

VIH Input HIGH Voltage -4.2V -1150 - -870 mV Guaranteed Input Voltage 

-4.5V -1165 - -880 HIGH for All Inputs 

-5.46V -1165 - -880 

VIL Input LOW Voltage -4.2V -1810 - -1475 mV Guaranteed Input Voltage 

-4.5V -1810 - -1475 LOW for All Inputs 

-5.46V -1830 - -1490 

IlL Input LOW Current -4.5V +0.5 - - I1A VIN = VIL Min. 
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o SINGLE SUPPLY PECl ClockWorks'M 

SYNERGY 1:9 CLOCK DRIVER PRELIMINARY 
SEMICONDUCTOR SY100S811 

FEATURES 

• PECL version Of popular ECLlnPS E111 

• Low skew 
• Guaranteed skew spec 

• VBB output 

• TTL enable input 

• Selectable TTL or PECL clock Input 

• Single +5V supply 

• Differential internal design 

• Similar pin configuration to E111 

• PECL 1/0 fully compatible with industry standard 

• Internal 75Kn PECL Input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION 

8186 
8 
~16 010 

VEE 26 18 03 

TEN 27 17 "(13 

IN 28 16 04 

Vee TOP VIEW 15 Veeo PlCC 
iN 2 14 04 

Vaa 3 13 05 

TIN 4 12 05 

PIN NAMES 

Pin Function 

EIN,EIN Differential PECl Input Pair 

TIN TTL Input 

TEN TTL Input Enable 

00, 00 - 08, 08 Differential PECl Outputs 

Vaa VBB Output 

Vee PECL Vee (+S.OV) 

VEE PECL Ground (OV) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S811 is a low skew 1-to-9 PECL differential 
driver designed for clock distribution in new, high-performance 
PECL systems, It accepts either a PECL clock input ora TTL 
input by using the TTL enable pin TEN. When the TTL enable 
pin is at a TTL logic one level, the TTL input is enabled and 
the PECl input is disabled. When the enable pin is selto TTL 
logic zero level, the TTL input is disabled and the PECl input 
is enabled. 

The device is specifically designed and produced for low 
skew. The interconnect scheme and metal layout are carefully 
optimized for minimal gate-to-gate skew within the device. 
Wafercharacterization and process control ensure consistent 
distribution of propagation delay from lot to lot. Since the 
E811 shares a common set of "basic" processing with the 
other members of the ECLinPS family, wafer characterization 
althe point of device personalization allows for tighter control 
of parameters, including propagation delay. 

To ensure thalthe skew specification is met, it is necessary 
that both sides of the differential output are terminated into 
50n, even if only one side is being used. In most applications, 
all nine differential pairs will be used and, therefore, 
terminated. In the case where fewer than nine pairs are 
used, it is necessary to terminate at least the output pairs on 
the same package side (I.e. sharing the same Vcca as the 
pair(s) being used on that side) in orderto maintain minimum 
skew. 

The Vaa output is intended for use as a reference voltage 
for single-ended reception of PECl signals to that device 
only. When using Vaa for this purpose, it is recommended 
that Vaa is decoupled to Vee via a 0.0111F capacitor. 

TRUTH TABLE 

TEN EIN TIN Q 

L L X L 

L H X H 

H X L L 

H X H H 

Rev.: A Amendment: 10 
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-0 ClockWorks™ 

S YN!!!''RGY PRELIMINARY 
1Oi' SY1ooS811 

~~ -------------------------------------------------------------------------
BLOCK DIAGRAM 

Qo 

00 
01 

EIN 01 
EIN 02 

02 

03 
TIN 

03 

04 

04 

TEN 05 

05 

06 

06 

07 

07 

08 

VBB Oa 

PECl DC ELECTRICAL CHARACTERISTICS 

Vee = Veeo = 5 OV + 5% -
TA = O·C TA= +2S·C TA = +SS·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

VBB Output Reference Voltage 3.62 - 3.74 3.62 - 3.74 3.62 - 3.74 V Vee = Veeo = 5.0V 

IIH Input HIGH Current - - 150 - - 150 - - 150 IIA -
IlL Input LOW Current 0.5 - - 0.5 - - 0.5 - - ~A -
VIH Input HIGH Voltage 3.835 - 4.12 3.835 - 4.12 3.835 - 4.12 V Vee = Veco = 5.0V 

Vil Input LOW Voltage 3.19 - 3.525 3.19 - 3.525 3.19 - 3.525 V Vee = Veeo = 5.0V 

lee Power Supply Current - 53 65 - 53 65 - 60 74 rnA All inputs anq outputs 
open 
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..:-
SYNERGY 

SEMICONDUCTOR 

TTL DC ELECTRICAL CHARACTERISTICS 

Vcc = VCCO = 5V + 5% -
TA= DOC TA= +25°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

VIH Input HIGH VoHage 2.0 - - 2.0 - -
VIL Input lOW Voltage - - O.S - - O.S 

IIH Input HIGH Current - - 20 - - 20 
- - 100 - - 100 

IlL Input lOW Current - - -0.6 - - -0.6 

VIK Input Clamp_ Voltage - - -1.2 - - -1.2 

AC ELECTRICAL CHARACTERISTICS(1-6) 
Vcc = vcco = 5V ± 5% 

TA=O°C TA= +25°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

tPlH Propagation Delay to Output(1) 
tPHl EIN (differential) 430 - 630 430 - 630 

EIN (single-ended) 330 - 730 330 - 730 
TIN 350 - 950 350 - 950 

tSKEW Within-Device Skew - 25 50 - 25 50 

VPP Minimum PECl Input Swing 250 - - 250 - -
VCMR PECl Common Mode Range -1.6 - -0.4 -1.6 - -0.4 

tr Output RiselFall Times 275 375 600 275 375 600 
tf 20%toSO% 

NOTES: 
1. Part-to-part skew is defined as Max. - Min. value at the given temperature. 

TA=+85°C 

Min. Typ. Max. 

2.0 - -
- - O.S 

- - 20 
- - 100 

- - -0.6 

- - -1.2 

TA= +85°C 

Min. Typ. Max. 

430 - 630 
330 - 730 
350 - 950 

- 25 50 

250 - -
-1.6 - -0.4 

275 375 600 

Unit 

V 

V 

IlA 

mA 

V 

Unit 

ps 

ps 

mV 

V 

ps 

ClockWorks1"M 
PRELIMINARY 

SY100S811 

Condition 

-
-

VIN = 2.7V 
VIN= 5.0V 

VIN= 0.5V 

liN =-lSmA 

Condition 

2 
3 

4 

5 

6 

-

2. The differential propagation delay is defined as the delay from the crossing points of the differential input signals to the crossing point of the differential 
output signals. 

3. The single-ended propagation delay is defined as the delay from the 50% point of the input signal to the SO% point of the output signal. 
4. The within-device skew is defined as the worst case difference between any two similar delay paths within a single device. 
S. Vpp (min.) is defined as the minimum input differential voltage which will cause no increase in the propagation delay. The Vpp (min.) is AC limited for the 

5811. as a differential input as low as SOmV will still produce full PECl levels at the output. 
6. VCMR is defined as the range within which the VIH level may vary. with the device still meeting the propagation delay specification. The Villevel must be 

such that the peak-to-peak voltage is less than 1.0V and grealer than or equal to Vpp (min.). 

PRODUCT ORDERING CODE 

PACKAGE OPERATING 
ORDERING CODE TYPE RANGE 

SY100S811JC J28-1 Commercial 
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-0. DC SPECIFICATIONS 
SYNERGY 10H AND 100H 

SEMICONDUCTOR 

10H ECl DC ELECTRICAL 

VCCT = S.OV ± 10%; VEE = -S.2V ± S% 

TA = O°C TA= +25°C TA = +75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 145 - 145 ~A -
IlL Input LOW Current - 1.5 - 1.0 - 1.0 mA -
VIH Input HIGH Voltage -1170 -840 -1130 -810 -1070 -735 mV -
VIL Input LOW Voltage -1950 -1480 -1950 -1480 -1950 -1450 mV -
VOH Output HIGH Voltage -1020 -840 -980 -810 -920 -735 mV 500to-2.0V 

VOL Output LOW Voltage -1950 -1630 -1950 -1630 -1950 -1600 mV 500to-2.0V 

100H ECl DC ELECTRICAL 

VCCT = S.OV ± 10%; VEE = -4.SV ± 0.3V 

TA = O°C TA = +25°C TA= +75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH input HIGH Current - 225 - 145 - 145 ~A -
IlL Input LOW Current - 1.5 - 1.0 - 1.0 mA -
VIH Input HIGH Voltage -1165 -880 -1165 -880 -1165 -880 mV -
VIL Input LOW Voltage -1810 -1475 -1810 -1475 -1810 -1475 mV -
VOH Output HIGH Voltage -1025 -880 -1025 -880 -1025 -880 mV 500to-2.0V 

VOL Output LOW Voltage -1810 -1620 -1810 -1620 -1810 -1620 mV 500to-2.0V 

TTL DC ELECTRICAL CHARACTERISTICS 

VCCT = S.OV ± 10%; VEE = -S.2V ± S% (10H Version). VEE = -4.SV ± 0.3V (100H Version) 

TA = O°C TA = +25°C TA = +75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VIH Input HIGH Voltage 2.0 - 2.0 - 2.0 - V -
VIL Input LOW Voltage - 0.8 - 0.8 - 0.8 V -
ilH Input HIGH Current - 20 - 20 - 20 ~A VIN = 2.7V 

- 100 - 100 - 100 VIN= 7.0V 

ilL Input LOW Current - -0.6 - -0.6 - -0.6 mA VIN = 0.5V 

VIK Input Clamp Voltage - -1.2 - -1.2 - -1.2 V liN =-18mA 

VOH Output HIGH Voltage 2.5 - 2.5 - 2.5 - V IOH=-3.0mA 
2.0 - 2.0 - 2.0 - IOH=-15mA 

VOL Output LOW Voltage - 0.55 - 0.55 - 0.55 V IOL = 48mA 

© 1994 Synergy Serniconductor Corporation 
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-=- SINGLE SUPPLY ClockWorks tM 

PECL-TTL 1:9 PRELIMINARY 
SYNERGY CLOCK DRIVER SY10/100H641 

SEMICONDUCTOR 

FEATURES 

• PECl-TTL version of popular ECLlnPS E111 

• Guaranteed low skew specification 

• Latch 
• Differential Internal desig..':' 
• Vaa output for single-ended operation 

• Single +5V supply 

• ESD protection of 2000V 

• Reset/enable 
• Extra TTL and ECl power/ground pins 

• Choice of ECl compatibility: MECl 10KH (10Hxxx) 
or lOOK (100Hxxx) 

• Fully compatible with Motorola MC10H641/100H641 

PIN CONFIGURATION 

'-<D~I"-""COI-
C!)0>0>0C!) 

GT 26 18 VBB 
Q5 27 17 0 
VT 28 16 D 
Q4 CD TOP VIEW 15 VE PlCC 
VT 2 14 lEN 
Q3 3 13 GE 
GT 12 EN 

I- '" I-C!)o> 
~ I-
0> 

o I-
OC!) 

PIN NAMES 

Pin Function 

GT TTL Ground (OV) 

VT TTL Vcc (+5.0V) 

VE ECl Vcc (+5.0V) 

GE ECl Ground (OV) 

D,D Signal Input (positive ECl) 

VBB VBB Reference Output (positive ECl) 

00-Q8 Signal Outputs (TTL) 

EN Enable Input (positive ECl) 

lEN latch Enable Input (positive ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H641 and SY100H641 are single supply, low 
skew translating 1 :9 clock drivers. Devices in the Synergy 
H600 translator series utilize the 28-lead PlCC for optimal 
power pinning, signal flow-through and electrical 
performance. . 

The devices feature a 24mA TTL output stage with AC 
performance specified into a 50pF load capacitance. A 
latch is provided on-chip. When lEN is lOW (or left open, 
in which case it is pulled lOW by the internal pull-downs), 
the latch is transparent. A HIGH on the enable pin (EN) 
forces all outputs lOW. 

The 10H version is compatible with MECl 10KH ECl 
logic levels. The 100H version is compatible with lOOK 
levels. 

BLOCK DIAGRAM 

TTL Outputs 

00 

Q1 

Q2 

Q3 

PECllnput 

Q Q4 

Qs 

Os 

Q7 
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SYNERGY 

SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Power Supply Vo~age VE (ECl) -0.5 to +7.0 Vde 

VT(TIl) -0.5 to +7.0 

Input Vo~age VI (ECl) 0.0 to VEE Vde 

VI (TIL) -0.5 to +7.0 

Disabled 3-State Output VouT(TIl) 0.0 to VCCT Vde 

Output Source Current lOUT (ECl) 50 mAde 
Continuous 

Output Source Current lOUT (ECl) 100 mAde 
Surge 

Storage Temperature TSl9 -65 to +150 °C 

Operating Temperature Tamb 0.0 to +75 °C 

NOTE: 

1. Do not exceed. 

DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = O°C 

Symbol Parameter Min. Max. 

lEE Power Supply Current ECl - 30 

leCH TIL - 30 

lecL - 35 

AC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= O°C 

Symbol Parameter Min. Max. 

tPLH Propagation Delay Oo-Qs 5.0 6.0 
tPHL DtoOutput 

tskpp Part-to-Part Skew Oo-Qs - 1.0 

tskwd Within-Device Skew Oo-Qs - 0.5 

tPLH Propagation Delay Oo-Qs 4.9 6.9 
tPHL lEN to Output 

tPLH Propagation Delay Oo--Os 5.0 7.0 
tPHL ENto Output 

tr Output Rise/Fall Time Oo-Qa - 1.7 
tf 1.0Vto 2.0V - 1.6 

fMAX Maximum Input Frequency 135 -
- Pulse Width 1.5 -
- Recovery Time 1.25 -
tSET(1) Set-up 0.5 (typ.) 

tHOLO(1) Hold Time 0.5 (typ.) 

NOTE: 

1. Guaranteed, but not tested. 

3-55 

TRUTH TABLE 

D LEN 

l l 

H l 

X H 

X X 

TA = +25°C TA = +85°C 

Min. Max. Min. Max. 

- 30 - 30 

- 30 - 30 

- 35 - 35 

TA = +25°C TA = +85°C 

Min. Max. Min. Max. 

4.8 5.8 5.3 6.3 

- 1.0 - 1.0 

- 0.5 - 0.5 

4.9 6.9 5.0 7.0 

4.9 6.9 5.0 7.0 

- 1.7 - 1.7 
- 1.6 - 1.6 

135 - 135 -
1.5 - 1.5 -

1.25 - 1.25 -

0.5 (typ.) 0.5 (typ.) 

0.5 (typ.) 0.5 (typ.) 

EN 

l 

l 

l 

H 

Unit 

mA 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

ns 

ns 

ns 

ns 

ClockWorks™ 
PRELIMINARY 
SY1 0/1 00H641 

Q 

l 

H 

Qo 

l 

Condition 

VE Pin 

Total all VT pins 

Condition 

CL = 50pF 

CL= 50pF 

CL = 50pF 

CL = 50pF 

CL= 50pF 

CL= 50pF 

CL = 50pF 

-
-
-
-

II 



-0 
SYNERGY 

SEMICONDUCTOR 

Vee AND CLOAD 

ClockWorks1M 

PRELIMINARY 
SY1 0/1 00H641 

Ranges to meet duty cycle requirement: ooe:5 TA:5 85°e. Output duty cycle measured relative to 1.5V. 

Symbol Parameter Min. Typ. Max. Unit Condition 

PW1 Ranges of Vee and CL to meet min. Vee 4.75 5.0 5.25 V All Outputs 
pulse width (HIGH or lOW) at CL 10 - 50 pF 
fOUT~ 40MHz Pw 11 - - ns 

PW2 Ranges of Vee and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
pulse width (HIGH or lOW) at CL 15 - 27 pF 
fOUT~50MHz Pw 9.0 - - ns 

PIN DESCRIPTION 

Pin Symbol Description Pin Symbol Description 

1 04 Signal Output (TTL) 15 VE ECl Vee (+5.0V) 

2 Vr TTL Vee (+5.0V) 16 0 ECl Signal Input (Non·inverting) 

3 03 Signal Output (TTL) 17 0 ECl Signal Input (Inverting) 

4 Gr TTL Ground (OV) 18 VBB VBB Reference Output POS (ECl) 

5 Gr TTL Ground (OV) 19 Gr TTL Ground (OV) 

6 02 Signal Output (TTL) 20 08 Signal Output (TTL) 

7 Vr TTL Vee (+5.0V) 21 Vr TTL Vee (+5.0V) 

8 01 Signal Output (TTL) 22 07 Signal Output (TTL) 

9 Vr TTL Vee (+5.0V) 23 Vr TTL Vee (+5.0V) 

10 Qo Signal Output (TTL) 24 06 Signal Output (TTL) 

11 Gr TTL Ground (OV) 25 Gr TTL Ground (OV) 

12 EN Enable Input POS (ECl) 26 Gr TTL Ground (OV) 

13 GE ECl Ground (OV) 27 Os Signal Output (TTL) 

14 lEN latch Enable Input POS (ECl) 28 Vr TTL Vee (+5.0V) 



..;.. ClockWorks™ 

SYNERGY PRELIMINARY 
~M~ON~TOR ___________________________________________________________________ S_Y_1_0_/1_0_0_H_6 __ 41 

TTL DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = O°C TA = +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 2.5 - 2.5 - 2.5 - V 10H =-3.0mA 
2.0 - 2.0 - 2.0 - IOH=-15mA 

VOL Output LOW Voltage - 0.5 - 0.5 - 0.5 V IOL = 24mA 

los Output Short Circuit Current -100 -225 -100 -225 -100 -225 mA VOUT = OV 

10H ECl DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = O°C TA = +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IiH Input HIGH Current - 225 - 175 - 175 ~A -
IlL Input LOW Current 0.5 - 0.5 - 0.5 -

VIH(1) Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 V VE = 5.0V 
VIL(1) Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555 

VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 V VE = 5.0V 

NOTE: 
1. V,H and V,L are referenced to Vee and will vary 1:1 with the power supply. The levels shown are for Vee = 5.0V. 

100H ECl DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V + 5% -

TA = DOC TA = +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 ~A -
IlL Input LOW Current 0.5 - 0.5 - 0.5 -
VIH(1) Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 4.12 V VE = 5.0V 
VIL(1) Input LOW Voltage 3.19 3.525 3.19 3.525 3.19 3.525 

VBB Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 V VE = 5.0V 

NOTE: 
1. VIH and VIL are referenced to Vee and will vary 1:1 with the power supply. The levels shown are for Vee = S.OV. 
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""'SV'''~'R~Y PRELIMINARY 
" ".r;;;, ,... SY1 0/1 00H641 
~M~ ________________________________________________________________ ___ 

TTL SWITCHING CIRCUIT 

USE 0.11lF CAPACITORS 
FOR DECOUPLING. 

50QCOAX 

50QCOAX 

USE OSCilLOSCOPE 
INTERNAL 50Q lOAD 
FOR TERMINATION. 

PECl 

CHA 

VEE 

IN DEVICE 
UNDER 
TEST 

Vee & Veeo 

TTL 

OUT 

50QCOAX 

CHB 

OSCillOSCOPE 

ECl/TTl PROPAGATION DELAY - SINGLE ENDED 

50% 

VIN 

VOUT 

Tpd++ 

ECl/TTl WAVEFORMS: RISE AND FAll TIMES 

VOUT 

Trise 

PACKAGE ORDERING CODE 

Ordering Package Operating 
Code Type Range Interface 

SY10H641JC J28-1 Commercial 10KH 

SY100H641JC J28-1 Commercial 100K 
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,... ClockWorks™ 
,..,.. 1 :9 TTL CLOCK PRELIMINARY 

SYNERGY DRIVER SY10H645 
SEMICONDUCTOR 

FEATURES 

• low skew( typically 0.65ns within device) 

• Guaranteed skew spec 1.25ns part-to-part 

• Input clock muxing 
• Differential ECl Internal design 

• Single +5V supply 
• ESD protection of 2000V 
• Extra TTL and ECl power/ground pins 

• Fully compatible with Motorola MC10H645 

PIN CONFIGURATION 

GT 26 

05 27 

VT 28 

04 (j) 

VT 2 

03 3 

GT 4 

PIN NAMES 

Pin 

GT 

VT 

VE 

GE 

Dn 

00-08 

SEl 

TOP VIEW 
PlCC 

Function 

TTL Ground (OV) 

TTL Vcc (+5.0V) 

ECl Vcc (+5.0V) 

Eel Ground (OV) 

TTL Signal Input 

TTL Signal Outputs 

TTL Mux Select 

© 1994 Synergy Semiconductor Corporation 

NC 

Do 
D, 
VE 

SEl 

GE 

NC 

DESCRIPTION 

The SY10H645 is a Single supply, low skew, TTL I/O 
1:9 Clock Driver. Devices in the H600 clock driver family 
utilize the 28-lead PlCC for optimal power and signal pin 
placement. 

The device features a 24mA TTL output stage with AC 
performance specified into a 50pF load capacitance. A 
2:1 input mux is provided on-chip to allow for distributing III 
both system and diagnostic clock signals or designing clock 
redundancy into a system. With the SEL input held LOW, 
the Do input will be selected, while the 01 input is selected 
when the SEl input is forced HIGH. 

BLOCK DIAGRAM 

TTL OUTPUTS 

TTL INPUTS 

MUX 

Do 
Do 

Do 0 

Q 
D, 

D, 
D1 

S S 

SEL 
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SYNERGY 

SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(1) TRUTH TABLE 

Rating Symbol Value Unit Do 01 

Power Supply Voltage VE (ECl) -0.5 to +7.0 V L X 

VI (TTL) -0.5 to +7.0 H X 

Input Voltage VI (TTL) -0.5 to +7.0 V X L 

Disabled 3-State Output VOUT (TTL) 0.0 to VT V X H 

Storage Temperature Tstg -65 to +150 °C 

Operating Temperature Tamb 0.0 to +85 °C 

NOTE: 
1, Do not exceed, 

DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = O°C TA = +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max_ Min. Max_ 

lEE Power Supply Current ECL - 30 - 30 - 30 

ICCH TTL - 30 - 30 - 30 

ICCL - 35 - 35 - 35 

VOH Output HIGH Voltage 2,5 - 2.5 - 2.5 -
2.0 - 2.0 - 2,0 -

VOL Output LOW Voltage - 0.5 - 0,5 - 0.5 

los, Output Short Circuit Current -100 -225 -100 -225 -100 -225 

AC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = DOC TA= +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay Qcr-Qa 5.2 6.2 5.2 6.2 5.6 6,6 
tPHL Do to Output 'Only 

tskpp Part-to-Part Skew Qcr-Qa - 1.0 - 1.0 - 1.0 
Do to Output Only 

tskWd(l) Within-Device Skew Qcr-Qa - 0.65 - 0.65 - 0.65 
Do to Output Only 

tPLH Propagation Delay Qcr-Qa 5.2 7.3 5.2 7.2 5.7 7.7 
tPHL SELtoQ 

tr Output RiselFall Time Qcr-Qa 0.5 1.7 0.5 1.7 0.5 1.7 
tf 0.8Vto 2.0V 0.5 1.6 0.5 1.6 0.5 1.6 

ts Set-up Time, SEL to D - 1,0 - 1.0 - 1.0 -
NOTE: 
1, Within-device skew defined as identical transitions on similar paths through a device, 
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SEl 

L 

L 

H 

H 

Unit 

mA 

V 

V 

mA 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ClockWorks™ 
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SY10H645 

Q 

L 

H 

L 

H 

Condition 

VE Pin 

Total all VT pins 

10H =-3.0mA 
10H = -15mA 

10L = 24mA 

VOUT= OV 

Condition 

CL = 50pF 

-

-

CL= 50pF 

CL = 50pF 

-
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DUTY CYCLE SPECIFICATIONS 
O°C < TA < +85°C. Duty cycle measured relative to 1.SV. - -

Symbol Parameter Min. Typ. Max. Unit Condition 

Pw Range of Vce and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
pulse width (HIGH or lOW) at CL 10.0 - 50 pF 
fOUT::; 50MHz Pw 9.0 - 11.0 ns 

PIN DESCRIPTION 

Pin Symbol Description Pin Symbol Description 

1 04 Signal Output (TTL) 15 VE ECl Vee (+5.0V) 

2 VT TTL Vee (+5.0V) 16 D1 ECl Signal Input (Non-inverting) 

3 03 Signal Output (TTL) 17 Do ECl Signal Input (Inverting) 

4 GT TTL Ground (OV) 18 NC No Connection 

5 GT TTL Ground (OV) 19 GT TTL Ground (OV) 

6 02 Signal Output (TTL) 20 08 Signal Output (TTL) 

7 VT TTL Vce (+5.0V) 21 VT TTL Vee (+5.0V) 

8 01 Signal Output (TTL) 22 07 Signal Output (TTL) 

9 VT TTL Vee (+5.0V) 23 VT TTL Vee (+5.0V) 

10 00 Signal Output (TTL) 24 06 Signal Output (TTL) 

11 GT TTL Ground (OV) 25 GT TTL Ground (OV) 

12 NC No Connection 26 GT TTL Ground (OV) 

13 GE ECl Ground (OV) 27 05 Signal Output (TTL) 

14 SEl Select Input (TTL) 28 VT TTL Vee (+5.0V) 
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SYNERGY 1:8 CLOCK PRELIMINARY 
SEMICONDUCTOR DISTRIBUTION CHIP SY10/100H646 

FEATURES 

• PECUTTl-TTL version of popular ECLinPS E111 
• Meets specifications required to drive high· 

performance x86 processors 

• Guaranteed low skew specification 

• Three·state enable 
• Differential Internal design 
• VBB output for single-ended operation 

• Single +5V sLipply 
• ESD protection of 2000V 
• Extra TTL and ECl power/ground pins 
• Choice of ECl compatibility: 10H or 100K 

• Matched high and low output impedance 
• Fully compatible with Motorola MC10/100H646 

BLOCK DIAGRAM 

EN 

Qo 

Q1 

Q2 

Q3 
TClK 

EClK 

EClK Q4 

Qs 

Q6 

Q7 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H646 andSY100H646 are single supply, low 
skew translating 1 :8 clock drivers. Devices in the Synergy 
H600 translator series utilize the 28-lead PlCC for optimal 
power pinning, signal flow-through and electrical 
performance. The single supply H646 is similar to the 
H643 which is a dual supply 1:8 version of the same 
function. 

The devices feature a 24mA TTL output stage, with AC 
performance specified into a 50pF load capacitance. 

The 10H version is compatible with 10H ECl logic levels. 
The 100H version is compatible with 100K levels. 

PIN CONFIGURATION 

CI CI 

a '" ~ '" z ... Cl .... 
a 0000 00 

Q3 18 EN 
OGND 2 17 IVT 

Q2 2 16 IGND 
OVT CD TOP VIEW 15 VCCE 

PlCC 
01 14 VCCE 

OGND 13 VBB 
Qo 12 EClK 

~~ CI UJ UJ UJ :.:: 
z UJ UJ UJ ...J 

u- £2 » >u 
f- LU 

PIN NAMES 

Pin Function 

OGND TTL Output Ground (OV) 

OVT TTL Output Vcc (+5.0V) 

IGND Internal TTL GND (OV) 

IVT Internal TTL Vcc (+5.0V) 

VEE ECl VEE (OV) 

VCCE ECl Ground (+5.0V) 

EClK,EClK Differential Signal Input (PEel) 

VBB VBB Reference Output 

00-07 Signal Outputs (TTL) 

EN Three-State Enable Input (TTL) 

LEN Signal Input (TTL) 

Rev.: A Amendment:JO 
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DC ELECTRICAL CHARACTERISTICS 

VT = OVT = VCCE = 5.0V + 5% -
TA = O°C TA = +25°C TA = +B5°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Vo~age 2.6 - 2.6 - 2.6 - V 10H =24rnA 

VOL Output LOW Vo~age - 0.5 - 0.5 - 0.5 V 10L = 24rnA 

los Output Short Circuit Current - - - - - - rnA Note 1 

NOTE: 
1. The outputs must not be shorted to ground, as this will result in permanent damage to the device. The high drive outputs of this device do not include 

a limiting los resistor. 

10H ECl DC ELECTRICAL CHARACTERISTICS 

VT = OVT = VCCE = 5.0V ± 5% 

TA = O°C TA = +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 225 - - 175 - - 175 ~A -
ilL inpul LOW Current 0.5 - - 0.5 - - 0.5 - - ~A -
VIH Input HiGH Vo~age 3.83 - 4.16 3.87 - 4.19 3.94 - 4.28 V iVT= iVO= 

VCCE = 5.0V(1) 

VIL Input LOW Voltage 3.05 - 3.52 3.05 - 3.52 3.05 - 3.555 V IVT= iVO = 

VCCE = 5.0V(1) 

VBB Output Reference Voltage 3.62 - 3.73 3.65 - 3.75 3.69 - 3.81 V IVT= IVO= 
VCCE = 5.0V(1) 

NOTE: 
1. ECl VIH, VIL and Vee are referenced to VCCE and will vary 1:1 with the power supply. The levels shown are for IVT = Iva = VCCE = +S.OV. 

100K ECl DC ELECTRICAL CHARACTERISTICS 

VT = OVT = VCCE = 5.0V ± 5% 

TA= O°C TA = +25°C TA= +B5°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 225 - - 175 - - 175 ~A -
IlL Input LOW Current 0.5 - - 0.5 - - 0.5 - - ~A -
VIH Input HIGH Vo~age 3.835 - 4.12 3.835 - 4.12 3.835 - 3.835 V IVT= IVO= 

VCCE = 5,OV(1) 

VIL Input LOW Voltage 3.19 - 3.525 3.19 - 3.525 3.19 - 3.525 V IVT= IVO= 

VCCE = 5.0V(1) 

VBB Output Reference Voltage 3.62 - 3.74 3.62 - 3.74 3.62 - 3.74 V IVT= IVO= 
VCCE = 5.0V(1) 

NOTE: 
1. ECl VIH, VIL and VeB are referenced to VCCE and will vary 1:1 with the power supply. The levels shown are for IVT = IVO = VCCE = +S.OV. 
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DC ELECTRICAL CHARACTERISTICS 

IVT = OVT = VCCE =5.0V ± 5% 

TA= QOC 

Symbol Parameter Min. Typ. Max. 

ICCl Power Supply Current - - -
ICCH - - -

AC ELECTRICAL CHARACTERISTICS 

IVT = OVT = VCCE = 5.0V ± 5% 

TA = QOC 

Symbol Parameter Min. Typ. Max. 

tPlH Propagation Delay Qo-Q7 - - -
tPHl to Output 

tskpp Part-to-Part Skew - - 1.0 

tskwd Within· Device Skew - - 0.5 

tw Pulse Width Out Qo-Q7 9.0 - -
HIGHorLOW@ 
fOUT = 50MHz 

tR Output Rise/Fall Time Qo-Q7 

tF 0.8Vto 2.4V - - 1.6 
0.8Vto 2.0V - - 1.2 

NOTE: 

TA=+2S0C 

Min. Typ. Max. 

- 166 -
- 154 -

TA = +2S0C 

Min. Typ. Max. 

- 6.5 -

- - 1.0 

- - 0.5 

9.0 - -

0.7 - 1.6 
0.3 - 1.2 

TA= +85°C 

Min. Typ. Max. 

- - -
- - -

TA= +85°C 

Min. Typ. Max. 

- - -

- - 1.0 

- - 0.5 

9.0 - -

- - 1.6 
- - 1.2 

Unit 

mA 

Unit 

ns 

ns 

ns 

ns 

ns 

ClockWorks™ 
PRELIMINARY 
SY1 0/1 00H646 

Condition 

Total all OVT, 

IVT, and VCCE 

pins 

Condition 

Cl = 50pF 

Cl= 50pF 

Cl= SOpF 

The pre-silicon simulation value for typical propagation delay to all outputs is 6.5ns. Final value will be established as the measured statistical mean after 
characterization of a sufficient number of lots, and thus may not exactly equal the target. The skew specification is an absolute value that measures the 
worst case !PD difference between any two of the specified outputs. 

TRUTH TABLE 

TCLK ECLK 

GND L 

GND H 

H GND 

L GND 

X X 
NOTE: 
X = Don'! Care 

L = Low Voltage Level 

H = High Voltage Level 

Z = Three-State 

ECLK EN Q 

H H L 

L H H 

GND H H 

GND H L 

X L Z 
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I~TERNAL TIL POWER ,-,-----0 IVTOl 

INTERNAL TIL GROUND 

Figure 1. Output Structure 

POWER VS FREQUENCY 
PER BIT 

OVTOl 

QOA 

OGNDO 

IGNDOl 

700--,---------------------------------~ 

PDYNAMIC = CL f VSWING VCC 

600--1---------------------------~-----

PTOTAL = PSTATIC + PDYNAMIC 

500--~----------------------~--------~ 

400--~----------------~~----~~----~ 

300--1-----------~~--~~------------~ 

200--+----7~~L----~~~----~ 

100--~~~~~~~----------------1 

o 20 40 60 80 100 120 

FREQUENCY, MHz 

Figure 2. Power Versus Frequency (Typical) 
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Y SINGLE SUPPLY PECL·TTL PRELIMINARY 
SYNERGY 1:4 CLOCK DRIVER SY1 0/1 00H841 

SEMICONDUCTOR 

FEATURES 

• Translates positive Eel to TTL (PEel-TTL) 

• 300ps pin-to-pin skew 

• Guaranteed skew spec 
• Differential Internal design for increased noise 

immunity and stable threshold Inputs 

• VBB reference output 

• Single supply 

• Enable Input 
• latch enable input 
• Extra TTL and Eel power/ground pins to reduce 

cross-talk/noise 

• High drive capability: 24mA each output 

• ESD protection of 2000V 
• Fully compatible with industry standard 10K, 100K 

I/O levels 

PIN CONFIGURATION 

lEN 03 

EN Gr 

GE 02 

VE Vr 

D Vr 

D 0, 

Vss Gr 

Gr 00 

PIN NAMES 

Pin Function 

Gr TIL Ground (OV) 

Vr TIL Vee (+S.OV) 

VE Eel Vee (+S.OV) 

GE Eel Ground (OV) 

D,D Signal Input (positive Eel) 

Vss Vss Reference Output (positive Eel) 

00-03 Signal Outputs (TIL) 

EN Enable Input (positive Eel) 

lEN latch Enable Input 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H841 and SY100H841 are single supply, low 
skew translating 1:4 clock drivers. 

The devices feature a 24mA TTL output stage, with AC 
performance specified into a 50pF load capacitance. 

A latch is provided on-chip. When lEN is lOW (or left 
open, in which case it is pulled low by the internal pull
downs) the latch is transparent. A HIGH on the enable pin 
(EN) forces all outputs lOW. 

As frequencies increase to 40MHz and above, precise 
timing and shaping of clock signals becomes extremely 
important. The H841 solves several clock distribution 
problems such as minimizing skew (300ps), maximizing 
clock fanout (24mA drive), and precise duty cycle control 
through a proprietary differential internal design. 

The 10K version is compatible with 10KH ECl logic 
levels. The 100K version is compatible with 100K levels. 

BLOCK DIAGRAM 

D 
D 

Rev.: A Amendment:1O 
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ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Power Supply Voltage VE (ECl) -0.5 to +7.0 V 

VT (TTL) -0.5 to +7.0 

Input Voltage VI (ECl) 0.0 to VEE V 

VOUT (TTL) 0.0 to VT 

Storage Temperature Tstore -65 to +150 °C 

Operating Temperature Tamb 0.0 to +85 °C 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
ofthisdatasheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

DC CHARACTERISTICS 

VT = VE = 5.0V + 5% -
TA = O°C 

Symbol Parameter Min. Max. 

lEE Power Supply Current ECl - 40 

leCH Power Supply Current TTL - 20 

lecl - 25 

3-67 

TRUTH TABLE 

D LEN EN Q 

l l l l 

H l l H 

X X H l 

X H l latch 

PIN DESCRIPTION 

Pin Symbol Description 

1 lEN latch Enable Input 

2 EN Enable Input Pos (ECl) 

3 GE ECl Ground (OV) 

4 VE ECl Vee (+5.0V) 

5 D ECl Signal Input (Non-inverting) 

6 D ECl Signal Input (Inverting) 

7 VBB VBB Reference Output Pos (ECl) 

8 GT TTL Ground (OV) 

9 00 Signal Output (TTL) 

10 GT TTL Ground (OV) 

11 A' Signal Output (TTL) 

12 VT TTL Vee (+5.0V) 

13 VT TTL Vec (+5.0V) 

14 02 Signal Output (TTL) 

15 GT TTL Ground (OV) 

16 03 Signal Output (TTL) 

TA = +25°C TA = +85°C 

Min. Max. Min. Max. Unit Condition 

- 40 - 40 mA VE Pin 

- 20 - 20 mA Total all VT pins 

- 25 - 25 
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SEMICONDUCTOR 

AC CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = O°C TA = +25°C 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Delay 00--Q3 2.7 3.7 2.7 3.7 
tPHL DtoOutput 

tskpp Part-to-Part Skew(1 ,4) 00-03 - O.S - O.S 

tskwd++ Within-Device Skew(2,4) Qo-Qa - 0.3 - 0.3 

tskwd-- Within-Device Skew(3,4) 00--Q3 - 0.3 - 0.3 

tPLH Propagation Delay 00-03 2.7 3.7 2.7 3.7 
tPHL LENtoO 

tPLH Propagation Delay Oo-Q3 2.7 3.7 2.7 3.7 
tPHL EN to Output 

tr Output Rise/Fall Time 00--Q3 - I.S - I.S 
If 1.0Vto 2.0V 

lMAX Max. Input Frequency(S) 00-03 160 - 160 -
- Pulse Width 00-03 1.5 - 1.5 -
- Recovery Time EN Oo-Q3 1.0 - 1.0 -
ts Set-up Time D, EN 00--Q3 0.7S - 0.75 -
tH Hold Time D, EN 00--Q3 0.75 - 0.75 -

NOTES: 
1. Device-to-Device Skew considering the same transitions at common Vee level. 

2. Within-Device Skew considering HIGH-to-HIGH transitions at common Vee level. 

3. Within-Device Skew considering LOW-to-LOW transitions at common Vee level. 

4. All skew parameters are guaranteed but not tested. 

5. Frequency at which output levels will meet a O.BV to 2.0V minimum swing. 

Vee AND CLOAD 

TA = +85°C 

Min. Max. 

2.7 3.7 

- O.S 

- 0.3 

- 0.3 

2.7 3.7 

2;7 3.7 

- I.S 

160 -
1.5 -
1.0 -

0.7S -
0.75 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

ns 

ns 

ns 

ns 

ClockWorks™ 
PRELIMINARY 
SY1 0/1 00H841 

Condition 

CL= SOpF 

CL = SOpF 

CL= SOpF 

CL= SOpF 

CL = SOpF 

CL= 50pF 

CL = SOpF 

CL = SOpF 

-
-
-
-

Ranges to meet duty cycle requirement: OOG ::; TA::; 85°G. Output duty cycle measured relative to 1.5V. 

Symbol Parameter Min. Typ. Max. Unit Condition 

Pw Ranges 01 Vcc and CL to meet min. Vee 4.7S 5.0 5.2S V All Outputs 
pulse width (HIGH or LOW) at CL 10 - 50 pF 
lOUTS 40MHz Pw 11 - - ns 

Pw Ranges 01 Vee and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
pulse width (HIGH or LOW) at CL 15 - 27 pF 
lOUTS 50MHz Pw 9.0 - - ns 
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TTL DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 2.5 - 2.5 - 2.5 - V 10H =-3.0rnA 
2.0 - 2.0 - 2.0 - 10H = -15rnA 

VOL Output LOW Voltage - 0.5 - 0.5 - 0.5 V IOL= 24rnA 

los Output Short Circuit Current -80 -200 -80 -200 -80 -200 rnA VOUT= OV 

10H ECl DC ELECTRICAL CHARACTERISTICS II 
VT = VE = 5.0V + 5% -

TA = DOC TA = +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IiH Input HIGH Current - 225 - 175 - 175 j.J.A -
IlL Input LOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 V VE = 5.0V 
VIL Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555 

VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 V VE = 5.0V 

100H ECl DC ElECTRICAlCHARACTERISTICS 

VT = VE = 5.0V + 5% -
TA = DOC TA= +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 j.J.A -
IlL Input LOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 4.12 V VE = 5.0V 
VIL Input LOW Voltage 3.19 3.525 3.19 3.525 3.19 3.525 

VBB Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 V VE = 5.0V 
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TTL SWITCHING CIRCUIT 

USE 0.1J.tF CAPACITORS 
FOR DECOUPLING. 

SonCOA)( 

SonCOA)( 

USE OSCillOSCOPE 
INTERNAL son LOAD 
FOR TERMINATION. 

PECl 

CHA 

VEE 

IN 

Vee & Veeo 

TTL 

DEVICE 
UNDER 
TEST 

OUT 

son COAX 

CHB 

OSCillOSCOPE 

ECl/TTL PROPAGATION DELAY - SINGLE ENDED 

50% 

VIN 

Tpd++ 

VOUT 

ECL/TTL WAVEFORMS: RISE AND FALL TIMES 

VOUT 

Trise Tlall 

PACKAGE ORDERING CODE 

Ordering Package Operating 
Code Type Range Interface 

SY10H841ZC Z16-1 Commercial 10KH 

SY100H841ZC Z16-1 Commercial 100K 
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Y SINGLE SUPPLY PECl-TTl PRELIMINARY 
SYNERGY 1:4 CLOCK DRIVER SY10/100H842 

SEMICONDUCTOR 

FEATURES 

• Translates positive Eel to TTL (PEel-TTL) 

• 300ps pln-to-pln skew 

• Guaranteed skew spec 
• Differential internal design for increased noise 

Immunity and stable threshold Inputs 

• VBB reference output 

• Single supply 

• Enable Input 
• Extra TTL and Eel power/ground pins to reduce 

cross-talk/noise 

• High drive capability: 24mA each output 

• ESD protection of 2000V 
• Fully compatible with industry standard 10K, 100K 

110 levels 

PIN CONFIGURATION 

GT 

EN 

GE 

VE 

D 

D 

VBB 

GT 

PIN NAMES 

Pin 

GT 

VT 

VE 

GE 

D,D 

VBB 

00-03 

EN 

03 

GT 

02 

VT 

VT 

01 

GT 

00 

Function 

TTL Ground (OV) 

TTL Vee (+5.0V) 

ECl Vee (+5.0V) 

ECl Ground (OV) 

Signal Input (positive Eel) 

VBB Reference Output (positive Eel) 

Signal Outputs (TTL) 

Enable Input (positive Eel) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H842 and SY100H842 are single supply, low 
skew translating 1:4 clock drivers. 

The devices feature a 24mA TTL output stage, with AC 
performance specified into a 50pF load capacitance. A 
HIGH on the enable pin (EN) forces all outputs lOW. 

As frequencies increase to 40MHz and above, precise 
timing and shaping of clock signals becomes extremely II 
important. The H842 solves several clock distribution 
problems such as minimizing skew 300ps), maximizing 
clock fanout (24mA drive), and precise duty cycle control 
through a proprietary differential internal design. 

The 10K version is compatible with 10KH ECl logic 
levels. The 100K version is compatible with 100K levels. 

BLOCK DIAGRAM 

TTL Outputs 

Eel Input 

D -,"';:-----' 

D 

VBB -......... 

EN 

Rev.: A Amendment:1O 
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SYNSRlJy SY1 0/1 00H842 _M~ ________________________________ ~--------------------------------~~~~~ 
ABSOLUTE MAXIMUM RATINGS(1) , TRUTH TABLE 

Rating Symbol Value Unit 

Power Supply Vo~age VE (ECl) -0.5 to +7.0 V 

VT(TIl) -0.5 to +7.0 

Input Vo~age VI (ECl) 0.0 to VEE V 

VOUT(TIl) 0.0 to VT 

Storage Temperature Tstore -65 to +150 ·C 
Operating Temperature Tamb 0.0 to +85 ·C 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
oflhisdatasheel. Exposure to ABSOLUTE MAXIMUM RATINGconditions 
for extended periods may affect device reliability. 

DC CHARACTERISTICS 

VT = VE = 5.0V + 5% -
TA= O·C 

Symbol Parameter Min. Max. 

lEE Power Supply Current ECl - 35 

leeH Power Supply Current TIL - 20 

leel - 25 
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D EN Q 

l l l 

H l H 

x H l 

PIN DESCRIPTION 

Pin Symbol Description 

1 GT TIL Ground (OV) 

2 EN Enable Input Pos (ECl) 

3 GE ECl Ground (OV) 

4 VE ECl Vee (+5.0V) 

5 0 ECl Signal Input (Non-invertina) 

6 0 ECl Signal Input (Inverting) 

7 Vaa Vaa Reference Output Pos (ECl) 

8 GT TIL Ground (OV) 

9 Qo Sianal Output (TIL) 

10 GT TIL Ground (OV) 

11 01 Sianal Output (TIL) 

12 VT TIL Vee (+5.0V) 

13 VT TIL Vee (+5.0V) 

14 02 Signal Output (TIL) 

15 GT TIL Ground (OV) 

16 Q3 Signal Output (TIL) 

TA= +2S·C TA=+SS·C 

Min. Max. Min. Max. Unit Condition 

- 35 - 35 mA VE Pin 

- 20 - 20 mA Total all VT pins 

- 25 - 25 
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AC CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = O°C TA = +2SoC 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Delay Qo-Q3 2.S 3.S 2.S 3.5 
tPHL Dto Output 

tskpp Part-to.Part Skew(t ,4) 00-03 - 0.5 - 0.5 

tskwd++ Within-Device Skew(2.4) 00-03 - 0.3 - 0.3 

tskwd-- Within-Device Skew(3.4) Qo-Q3 - 0.3 - 0.3 

tPLH Propagation Delay 00-03 2.5 3.5 2.5 3.S 
tPHL EN to Output 

tr Output Rise/Fall Time Qo-Q3 - 1.5 - 1.5 
tf 1.0Vto 2.0V 

IMAX Max. Input Frequency(5) Qo-Q3 160 - 160 -

NOTES: 
1. Device-to·Device Skew considering HIGH-to-HIGH transitions at common Vee level. 
2. Within-Device Skew considering HIGH-to-HIGH transitions at common Vee level. 
3. Within-Device Skew considering LOW-to-LOW transitions at common Vee level. 
4. All skew parameters are guaranteed but not tested. 
S. Frequency at which output levels will meet a O.SV to 2.0V minimum swing. 

Vee AND CLOAD 

TA = +85°C 

Min. Max. 

2.5 3.5 

- 0.5 

- 0.3 

- 0.3 

2.5 3.5 

- 1.S 

160 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

ClockWorks™ 
PRELIMINARY 
SY1 0/1 00H842 

Condition 

CL = 50pF 

CL = SOpF 

CL= 50pF 

CL = 50pF 

CL = SOpF 

CL = 50pF 

CL = 50pF 

Ranges to meet duty cycle requirement: ooe :5 TA:5 85°C. Output duty cycle measured relative to 1.SV. 

Symbol Parameter Min. Typ. Max. Unit Condition 

Pw Ranges 01 Vee and CL to meet min. Vee 4.75 5.0 5.25 V All Outputs 
pulse width (HIGH or LOW) at CL 10 - 50 pF 
lOUTS 40MHz Pw 11 - - ns 

Pw Ranges 01 Vee and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
pulse width (HIGH or LOW) at CL 15 - 27 pF 
lOUTS 50MHz Pw 9.0 - - ns 
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TTL DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 2.5 - 2.5 - 2.5 - V IOH=-3.0rnA 
2.0 - 2.0 - 2.0 - 10H = -15rnA 

VOL Output LOW Voltage - 0.5 - 0.5 - 0.5 V IOL= 24rnA 

los Output Short Circuit Current -80 -200 -80 -200 -80 -200 rnA VOUT= OV 

10H ECl DC ELECTRICAL CHARACTERISTICS 

VT - VE - 5 OV + 5% - - -

TA = O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

hH Input HIGH Current - 225 - 175 - 175 !LA -
III Input LOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 V VE = 5.0V 
Vll Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555 

VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 V VE = 5.0V 

100H ECl DC ElECTRICAlCHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = O°C TA = +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 !LA -
III Input LOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 4.12 V VE = 5.0V 
VIL Input LOW Voltage 3.19 3.525 3.19 3.525 3.19 3.525 

VBB Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 V VE = 5.0V 
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TTL SWITCHING CIRCUIT 

USE O.l/lF CAPACITORS 
FOR DECOUPLING. 

50QCOAX 

50QCOAX 

USE OSCILLOSCOPE 
INTERNAL 50Q LOAD 
FOR TERMINATION. 

VEE 

P 
PECl 

IN 

CHA 

DEVICE 
UNDER 
TEST 

Vee & Veea 

TIL 

OUT 

50QCOAX 

CH B 

OSCillOSCOPE 

ECl/TTL PROPAGATION DELAY - SINGLE ENDED 

50% 

VIN 

Tpd++ 

VaUT 

ECl/TTL WAVEFORMS: RISE AND FALL TIMES 

VaUT 

Trise Tfall 

PACKAGE ORDERING CODE 

Ordering Package Operating 
Code Type Range Interface 

SY10H842ZC Z16-1 Commercial 10KH 

SY100H842ZC Z16-1 Commercial lOOK 
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FEATURES 

• Translates positive Eel to TTL (PEel-TTL) 

• 300ps pin-tOopln skew 
• Guaranteed skew spec 
• Differential Internal design for Increased noise 

Immunity and stable threshold Inputs 

• Vee reference output 

• Single supply 

• Enable input 
• latch enable input 
• Extra TTL and Eel power/ground pins to reduce 

cross-talk/noise 

• High drive capability: 24m A each output 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10K, 100K 

I/O levels 

PIN CONFIGURATIONS 

lEN 03 

EN Gr 

GE 02 

VE Vr 

D Vr 

D 01 

VBB Gr 

Gr 00 

PIN NAMES 

Pin Function 

Gr TTL Ground (OV) 

Vr TTL vcc (+S.OV) 

VE Eel Vcc (+s.OV) 

GE Eel Ground (OV) 

D,D Signal Input (positive Eel) 

VBB Vee Reference Output (positive Eel) 

00-03 Signal Outputs (TTL) 

EN Enable Input (positive Eel) 

lEN latch Enable Input 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H843 and SY100H843 are single supply, low 
skew translating 1:4 clock drivers. 

The devices feature a 24mA TTL output stage, with AC 
performance specified into a 50pF load capacitance. 

A latch is provided on-chip. When lEN is lOW (or left 
open, in which case it is pulled low by the internal pull
downs). the latch is transparent. A HIGH on the enable 
pin (EN) forces all outputs lOW after completion of the 
complete HIGH clock cycle. The outputs are kept HIGH 
by the Disable Timing Synchronizer until the HIGH input 
clock cycle is complete. 

As frequencies increase to 40MHz and above, precise 
timing and shaping of clock signals becomes extremely 
important. The H843 solves several clock distribution 
problems such as minimizing skew (300ps), maximizing 
clock fanout (24mA drive), and precise duty cycle control 
through a proprietary differential internal design. 

The 10K version is compatible with 10KH ECl logic 
levels. The 100K version is compatible with 100K levels. 
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ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Power Supply Voltage VE (ECl) -0.5 to +7.0 V 

VT (TTL) -0.5 to +7.0 

Input Voltage VI (ECl) 0.0 to VEE V 

VOUT (TTL) 0.0 to VT 

Storage Temperature TSlar. -65 to +150 °C 

Operating Temperature Tamb 0.0 to +85 °C 

NOTE: 
1. PermanentdevicedamagemayoccurifABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

DC CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = O°C 

Symbol Parameter Min. Max. 

lEE Power Supply Current ECl - 40 

leeH Power Supply Current TTL - 20 

leeL - 25 
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TRUTH TABLE 

D LEN EN Q 

l l l l 

H l l H 

X X H l 

X H l latch 

PIN DESCRIPTION 

Pin Symbol Description 

1 lEN latch Enable Input 

2 EN Enable Input Pos (ECl) 

3 GE ECl Ground (OV) 

4 VE ECl Vee (+5.0V) 

5 D ECl Signal Input (Non-inverting) 

6 D ECl Signal Input (Inverting) 

7 VBB VBB Reference Output Pos (ECl) 

8 GT TTL Ground (OV) 

9 00 Signal Output (TTL) 

10 GT TTL Ground (OV) 

11 01 Signal Output (TTL) 

12 VT TTL Vee (+5.0V) 

13 VT TTL Vee (+5.0V) 

14 02 Signal Output (TTL) 

15 GT TTL Ground (OV) 

16 03 Signal Output (TTL) 

TA= +25°C TA = +85°C 

Min_ Max. Min. Max. Unit Condition 

- 40 - 40 mA VE Pin 

- 20 - 20 mA Total all VT pins 

- 25 - 25 
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AC CHARACTERISTICS 

VT = VE = 5.0V + 5% -
TA = o°C TA = +25°C 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Delay Co-o3 2.7 3.7 2.7 3.7 
tPHL DtoOutput 

Iskpp Part-to-Part Skew(1,4) Qo-Q3 - 0.5 - 0.5 

tskwd++ Within-Device Skew(2,4) Qo-Q3 - 0.3 - 0.3 

tskwd-- Within-Device Skew(3,4) Qo-Q3 - 0.3 - 0.3 

tPLH Propagation Delay Qo--Q3 2.7 3.7 2.7 3.7 
tPHL LENtoQ 

tr Output Rise/Fall Time 00-03 - 1.5 - 1.5 
tf 1.0Vto 2.0V 

fMAX Max. Input Frequency(5) Qo-Q3 160 - 160 -
- Pulse Width 00-03 1.5 - 1.5 -
- Recovery Time EN Qo-Q3 1.0 - 1.0 -
ts Set-up Time D. EN 00-03 0.75 - 0.75 -
tH Hold Time D. EN Qo-Q3 0.75 - 0.75 -

NOTES: 
1. Device-to-Device Skew considering the same transitions at common Vee level. 

2. Within-Device Skew considering HIGH-to-HIGH transitions at common Vec level. 

3. Within-Device Skew considering LOW-to-LOW transitions at common Vee level. 

4. All skew parameters are guaranteed but not tested. 

5. Frequency at which output levels will meet a O.BV to 2.0V minimum swing. 

Vee AND CLOAD 

TA= +85°C 

Min. Max. 

2.7 3.7 

- 0.5 

- 0.3 

- 0.3 

2.7 3.7 

- 1.5 

160 -
1.5 -
1.0 -

0.75 -
0.75 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

ns 

ns 

ns 

ns 

ClockWorks™ 
PRELIMINARY 
SY1 0/1 OOH843 

Condition 

CL=50pF 

CL= 50pF 

CL= 50pF 

CL= 50pF 

CL= 50pF 

CL = 50pF 

CL= 50pF 

-
-
-
-

Ranges to meet duty cycle requirement: O°C :<:; TA:<:; 85°C. Output duty cycle measured relative to 1.5V. 

Symbol Parameter Min. Typ. Max. Unit Condition 

Pw Ranges of Vee and CL to meet min. Vee 4.75 5.0 5.25 V All Outputs 
pulse width (HIGH or LOW) at CL 10 - 50 pF 
fOUTS40MHz Pw 11 - - ns 

Pw Ranges of Vee and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
pulse width (HIGH or LOW) at CL 15 - 27 pF 
fOUTS 50MHz Pw 9.0 - - ns 
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TTL DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA = O°C TA= +25°C 

Symbol Parameter Min. Max. Min. Max. 

VOH Output HIGH Voltage 2.5 - 2.5 -
2.0 - 2.0 -

VOL Output LOW Voltage - 0.5 - 0.5 

los Output Short Circuit Current -80 -200 -80 -200 

10H ECL DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= O°C TA= +25°C 

Symbol Parameter Min. Max. Min. Max. 

IIH Input HIGH Current - 225 - 175 
IlL Input LOW Current 0.5 - 0.5 -
VIH Input HIGH Vonage 3.83 4.16 3.87 4.19 
VIL Input LOW Voltage 3.05 3.52 3.05 3.52 

VBB Output Reference Voltage 3.62 3.73 3.65 3.75 

100H ECL DC ELECTRICALCHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= DOC TA = +25°C 

Symbol Parameter Min. Max. Min. Max. 

IIH Input HIGH Current - 225 - 175 
IlL Input LOW Current 0.5 - 0.5 -
VIH Input HIGH Voltage 3.835 4.12 3.835 4.12 
VIL Input LOW Voltage 3.19 3.525 3.19 3.525 

VBB Output Reference Voltage 3.62 3.74 3.62 3.74 
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TA = +85°C 

Min. Max. 

2.5 -
2.0 -
- 0.5 

-80 -200 

TA = +85°C 

Min. Max. 

- 175 
0.5 -

3.94 4.28 
3.05 3.555 

3.69 3.81 

TA = +85°C 

Min. Max. 

- 175 
0.5 -

3.835 4.12 
3.19 3.525 

3.62 3.74 

Unit 

V 

V 

rnA 

Unit 

~A 

V 

V 

Unit 

~A 

V 

V 

ClockWorks™ 
PRELIMINARY 
SY1 0/1 00H843 

Condition 

10H = -3.0rnA 
IOH=-15rnA 

10L= 24rnA 

VOUT= OV 

Condition 

-

VE = 5.0V 

VE = 5.0V 

Condition 

-

VE = 5.0V 

VE = 5.0V 
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TTL SWITCHING CIRCUIT 

USE 0.11lF CAPACITORS 
FOR DECOUPLING. 

son COAX 

son COAX 

USE OSCillOSCOPE 
INTERNAL son lOAD 
FOR TERMINATION. 

VEE 

r 
PECl 

IN 

CHA 

DEVICE 
UNDER 
TEST 

Vee & Veeo 

TTL 

OUT 

son COAX 

CHB 

OSCILLOSCOPE 

ECL/TTL PROPAGATION DELAY - SINGLE ENDED 

50% 

VIN 

VOUT 

Tpd++ 

ECL/TTL WAVEFORMS: RISE AND FALL TIMES 

VOUT 

Trise 

PACKAGE ORDERING CODE 

Ordering Package Operating 
Code Type Range Interface 

SY10H843ZC Z16·1 Commercial 10KH 

SY100H843ZC Z16·1 Commercial 100K 
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SYNERGY DESIGN AB-02 
SEMICONDUCTOR 

INTRODUCTION 

Clock distribution is a significant design challenge for 
systems operating above 25M Hz. The Synergy PECL 
series of clock chips simplifies designs by significantly 
reducing clock skew - the source of most problems in 
high-speed clock distribution design. This application brief 
examines the various aspects of clock system design using 
a system design as an example. 

Figure 1 shows an example of such a high-speed 
computer system with a clock subsystem. The system 
consists of a 32-bit CPU with a memory control subsystem, 
peripheral chips and a clock subsystem. The clock 
subsystem drives the various clock pins of the system. 
The clock subsystem consists of an ECL crystal oscillator, 
Xtal, an SY10E111 PECL clock distributor, and SY10H842 
PECL-to-TIL clock drivers. The SY10E111 PECL clock 
distributor generates the primary clock signal and drives 
the SY1 OH842 PECL-to-TTL clock drivers. 

Differential PECL signals, such as those used by the 
SY1 OE 111 and SY10H842, have unique advantages for 

I~ I~: ;:: >= I x en 
I 
I 

--' 
I~ 

0-

I 

clock distribution systems. Differential PECL signals 
provide good noise rejection. Because they are differential 
and have low swing, they minimize EM radiation from the 
board; they can drive low impedance transmission line 
traces for minimum trace delay; they have equal rise and 
fall times which preserves the clock duty cycle; and, by 
exchanging the inputs to the PECL-to-TTL converter, you 
can get inverted clocks easily with minimum skew. 

Synchronous digital systems - such as shown in Figure II 
1 - use the concept of a single clock coordinating the 
actions of all system components. In real systems, the 
low-to-high controlling clock edges do not happen at the 
same time. The difference in time between the rising 
edge of one clock pin and another is called clock skew. 
Clock skew is generated by differences in delay between 
the clock oscillator and the clock pins. This delay is a 
combination of the delay through different clock drivers 
and the time required for the clock to propagate down the 
PC board trace (or trace delay). 

CPU 

Figure 1. A 32-8it Microprocessor System 

© 1994 Synergy Semiconductor Corporation 
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Printed Circuit Board 

APPLICAll0NS BRIEF 
AB-02 

Figure 2. Clock Distribution Board Layout Example 

Figure 2 shows what a board layout of the system of 
Figure 1 might look like. Note that the traces are run in 
serpentine patterns to keep the trace lengths from the 
SY1 OE111 to the SY10H842s and from the SY1 OH842s to 
their IC loads equal in length. 

THE PECL CLOCK CHIPS 

Figures 3 and 4 show block diagrams of the SY10E111 
and SY10H842 PECl clock chips, respectively. The 
SY10E111 is a 1-in, 9-out PECl clock distributor chip. It 
multiplies the single clock input from the crystal oscillator 
into 9 copies for distribution to the SY10H842 chips. The 
SY10E111 has very low output-to-output skew (0.05ns) and 
low part-to-part skew (0.2ns). The SY10E111 is normally 
driven by the master clock source - the crystal oscillator in 
this case - and the SY10E111 outputs drive PECl-to-TTl 
clock drivers such as the SY10H842. The SY10E111 can 
also drive other SY10E111 chips. You can make large 

EN IN IN 

clock systems with low skew by using the first SY10E111 
chip to drive other SY10E111 chips. A single SY10E111 
generates 9 PECl clock outputs and up to 36 TTL outputs 
using SY10H842 PECl-to-TTL clock drivers. Two layers of 
SY10E111s can generate up to 81 PECl clock outputs and 
324 TTL outputs. The SY10E111 is available in a 28-pin 
PlCC package. The PlCC package allows balanced lead 
lengths for low skew, and the plastic package minimizes 
propagation delay. 

The SY10H842 is a 4-output PECl -to-TTL converter. The 
SY10H842 has low output-to-output skew for outputs in the 
same package (0.3ns) and for outputs in different packages 
(0.5ns). It has flow-through style pinouts for ease of layout 
and one TTL ground for each pair of outputs for low ground 
bounce noise. It is supplied in a 16-pin, low-inductance 
SOIC package. 

Several variations of the SY10H842 are also available. 
The SY10H841 is a 4-output part, similar to the SY10H842, 
but has an input latch for holding the clock signal in a 

00 Qo 01 01 02 02 03 03 04 04 05 05 Os Os 07 07 Os Os 

Figure 3. SY10E111 Block Diagram 
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IN 

iN 

EN 

00 

02 

03 

Figure 4. SY10H842 Block Diagram 

specified state. The SY10H843 is similar to the SY10H842 
but has a pair of input latches for both the data and enable 
signals. It has a synchronous enable for stopping the clock 
without glitches or short pulse effects. The SY10H641 is a 
9-output PECl-to-TTl converter in a 28-pin PlCC package. 
Note that all the PECl -to-TIL clock driver chips in a system 
design must be of the same type for the specified package
to-package skew specification to apply. All of the clock 
chips are available with either 10K PECl (e.g. SYl OElll) 
or lOOK PECl (e.g. SYl OOElll) signal level compatibility. 

CALCULATING SKEW 

Clock skew is defined as the difference in time between 
the clock edges arriving at a pair of clock input pins. In a 
perfect system, all clock signals arrive at all the various 
clock input pins of the system at exactly the same time, and 
the skew is zero. In real systems, the edges do not arrive 
at exactly the same time and there is some skew. Clock 
skew exists because of differences in the delay paths from 
the master clock oscillator to the various clock input pins. 
Delay accumulates along each clock path and the delays 
for the various paths are not equal. The maximum clock 
skew for the system is the difference in delay between the 
shortest and longest delay paths. 

We can calculate the skew for a system by calculating 
the differences in delay along the clock paths. In the clock 
system of Figure 1, each delay path consists of the following 
elements: 

Delay through the SY10Elll 
Trace delay from the SYl OE111 to the SY1 OH842 
Delay through the SY1 OH842 

• Output delay of the SY10H842 due to capacitive 
loading 

• Trace delay from the SY1 OH842 to the clock input pin 

The delay for the shortest and longest path for the system 
shown in Figure 1 are given in Table 1. 

Delay Element Skew 

SYl OEll1 Output-to-Output Skew, Max. 0.05 

Trace Delay, SYl OEll1-to-SY10H842, 0.10 
3/4" Difference at 0.15ns/in 

SY10H842 Package-to-Package Skew, Max. 0.50 

Loading Delay, SY10H842, 5pF Difference at 0.15 
1.5ns/50pF 

Trace Delay, SYl OH842-to-Load, 3/4" Difference 0.20 
at 0.25ns/in 

Totals 1.00 

Table 1. System Clock Skew Example 

The delay from the master clock oscillator to the 
SY10E111 does not contribute to clock skew because it is 
exactly the same for all clock paths: all clocks share this 
delay path element. The SYl OE 111 data sheet specifies 
the maximum skew between outputs on the same chip to 
be less than 0.05ns. Small clock systems such as this 
example use a single SY1 OE111 which adds only 0.05ns to 
the total skew. large clock systems using one SY10E111 
driving other SY1 OE111 shave 0.05n5 of skew for the first 
SY1 OE111, plus 0.20ns of package-to-package skew for 
each layer of SY1 OE111 s. 

Trace delay from the SY10E111 to the SY10H842 is 
determined by the length of the clock trace on the printed 
circuit board, the material of the board, and the capacitive 
loading of the SY10H842 input. For glass epoxy printed 
circuit cards, the unloaded trace delay is 0.144ns/inch. The 
capacitive loading of the input pins of the SY10H842 
increases this delay. A figure of 0.15ns/inch is used in this 
example. 

The skew for outputs within a single SY1 OH842 is 0.30ns; 
however, this example uses more than one Chip so the 
chip-to-chip skew value of 0.50ns must be used. 

The SY10H842 is specified with a 50pF load. Good 
design practice dictates that each SY10H842 TIL output 
drive only one load - typically between 5 and 10pF. The 
SY10H842 loading factor is 1.5ns per 50pF additional 
capacitance. If the loads on the outputs differ by 5pF, a 
corresponding skew of 0.15ns is introduced. 

The final element of skew is trace delay from the 
SY10H842 to the load (Le., the clock input pin being driven). 
The TTL trace is typically more heavily loaded than the 
PECl lines from the SY10E111 to the SY10H842. This 
means that the TTL trace delay per inch of trace is larger 
than the O.144ns/inch of unloaded traces. A typical number 
is O.25ns/inch. This number is used in the calculations, and 
the traces are assumed to be from 1 1/4 inch to 2 inches 
long from the SY1 OH842 to the various clock input pins. 
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The total clock skew for the system is the sum. of the 
skews of the various elements. The total skew in this 
example is 1.00ns. Note that 0.30ns of this delay is due to 
trace length differences of 3/4 inch on the PECl and 3/4 
inch on the TIL traces. Also, 0.15ns of skew is due to 5pF 
difference in loading on the various outputs. These values 
are affected by the system design and board layout. If 
these differences could be cutin half, for example, the 
skew could be cut by 0.23ns, reducing the total skew to 
O.77ns. The rule of thumb for maximum skew is 10% of a 
clock cycle. Utilizing Synergy's low skew SY10E111 and 
SY10H842 PECl clock distribution system, this maximum 
skew requirement can easily reach levels to above 100MHz. 

SYSTEM CLOCK SKEW REQUIREMENTS 

Now that we know how to calculate clock skew, we need 
to know how to calculate the system clock skew 
requirements (Le., the system clock skew design budget). 
Clock skew is the main design parameter in high-speed 
clock systems. System timing determines clock skew 
requirements. The system timing diagram of Figure 5 shows 
the effect of clock skew. In Ihis diagram, we have a data 
source, such as the CPU, driving a receiver such as an 1/0 
device. The CPU puts data on the bus thai is received and 
clocked in by the I/O device. The CPU makes the data 
valid on the bus for .a set-up time, IBS, before the clock. 
The CPU holds it valid for a hold time, tBH, after the clock. 
The I/O device requires that data be present at its inputs for 
a set-up time, tiS, before the clock, and that it be held valid 
for a hold time, tlH, after the clock. The timing design 
margin is the amount of excess time the data is valid before 

110 CLOCK 

the minimum required set-up time and after the minimum 
required hold time. The design margin for data set-up is 
(tBs - tiS); for data hold, it is (tBH - tIH). 

let us consider the case where the I/O device receives 
an early version of the clock, called I/O Clock in Figure 5. 
This clock is early with respect to the CPU clock, the source 
of the data on the bus. The I/O device input set-up and 
hold window is relative to its clock. In Figure 5, I/O Clock 
has moved the I/O input set-up and hold window early 
enough in the cycle that the data on the bus is not yet valid 
and its input set-up requirements are violated. A similar 
situation occurs if the 1/0 device clock is late. If the 1/0 
clock is too late, the 1/0 input hold requirement is violated. 

Excessive clock skew violates input set-up or hold 
requirements for control or data Signals. The problem is 
also relative. The clock allhe receiver is early or late wilh 
respect to the clock at the driver. In the case shown, the 
CPU is driving an I/O device, and the I/O device clock is 
early with respect to the CPU clock. If the I/O device is 
driving the CPU on the next cycle, the CPU clock will be 
late with respect to the I/O device. 

The difference in timing between two clock signals is 
called clock skew. The difference in time between the rising 
edges of CPU Clock and I/O Clock in Figure 5 is the clock 
skew, tSKEW. The maximum value of skew is determined 
by the set-up time margin (tBs - tis) for I/O Clock arriving 
early, to the hold time margin (IBH - tlH) for I/O Clock arriving 
late. Since clock skew is relative, all combinations of data 
output set-up and hold and data input set-up and hold are 
considered. The allowable clock skew is the minimum of 
these combinations of set-up and hold margins. 

110 INPUT WINDOW 

___ I tiS I.-tSKEW...I 

~------~~~I----
~~ 

Figure 5. Clock Skew Timing Diagram 
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DESIGNING WITH SYNERGY PECl CLOCK 
DISTRIBUTION CHIPS 

Designing clock distribution systems with the Synergy 
PECl series of clock chips is straightforward, as shown 
above. The simplicity of system design is a result of several 
advantages of the PECUTTl clock distribution system 
approach. The elements of clock skew in the PECUTTl 
approach are typically much lower and more predictable 
than in TTL-only designs. 

The delay through a PECl chip is typically 1/5 to 1/10 
the corresponding delay through a TTL chip. The SYI DEllI 
PECl clock distributor shown in Figure 3 has a propagation 
delay of 0.63ns compared to the TTL 74FCT244D at 3.8ns. 
lower propagation delay also means lower skew. The PECl 
SYI DEllI has very Iowan-chip skew (0.05ns) and relatively 
low chip-to-chip skew (0.20ns) as compared to TTL buffer 
chips which have typical skews of 1.0ns and 2.5ns, 
respectively. The speed of PECl technology also applies 
to the SY10H842 PECUTTl clock driver. It has a maximum 
propagation delay of 3.5ns, a maximum output-to-output 
skew of 0.3ns, and a maximum part-to-part skew of only 
0.5ns. 

Differential PECl signals minimize the propagation delay 
per inch of trace between the SY10Elll clock distributor 
and the SY10H842 PEClITTl clock drivers. The delay per 
inch of trace on a PC board is 0 .144ns/inch for G-l 0 glass 
epoxy boards with a dielectric constant of 4.7. This 
represents the minimum propagation delay per inch of trace. 
Adding capacitance to the trace increases this delay per 
inch value. Aeducing the transmission line impedance of 
the traces reduces the effect of this capacitance. PECl 
chips such as the SY10Elll are designed to drive low 
impedance, 50 ohm transmission lines. This low impedance 
minimizes the effect of the SY10H842 PECl input 
capacitance at the receiving end of the trace, which keeps 
the propagation delay per inch of the transmission line low. 
This combination allows the SYI DEllI and SY10H842 
combination to achieve a 0.15ns/inch delay. 

Differential PECl signals also provide high noise immunITY 
compared to single-ended TTL Signals. Crosstalk, ground 
and power noises tend to affect both PECl signals in the 
same way. The result is common mode noise on the signal 
pair. This common mode noise is rejected by the differential 
PECl input. The result is a clean signal as seen by the 
PECl inputs. This means no clock jitter due to noise, 
preservation of clock duty cycle, and no problem with Vee 
variations from one part of the board to another. PECl 
Signals for clock distribution also mean low EM radiation 
because of the lower voltage swing and the fact that voltages 
and currents of differential PECl transmission lines cancel 
each other for minimum radiation. 

Differential PECl signals provide a third, unique capability: 
low skew inverted clocks. By simply exchanging the PECl 
signals to a selected PECl-to-TTl clock driver, the output 
clock signals output from that driver are inverted with respect 
to other clocks in the system. 

With these advantages in mind, the following is a set of 
PECUTTl clock system design recommendations: 

Use the PECl SYI OE111-to-SYl OH842 lines for clock 
routing for minimum delay and noise. 
Use 50 ohm stripline (internal) traces for the PECl 
lines. This gives 50 ohm lines in small size. 
Make the PECl traces equal length for minimum skew. 
Each inch difference is 0.15ns of skew. 
Put the PECUTTl converters near their loads: keep 
the TTL traces short for low noise and delay. 
Use one TTL driver per load and keep the loads as 
equal as possible for minimum skew and noise. 

PECl CLOCK DISTRIBUTION LINE 
TERMINATION 

The PECl lines from the SY10El11 to the SY10H842s 
are transmission lines for traces longer than one inch. These 
traces must be terminated at the SY10H842 end in the 
characteristic impedance of the transmission line; otherwise, 
there will be signal reflection and noise which can distort 
the clock signal. The SY10El11 is designed to drive 50 
ohm transmission lines. You can design printed circuit traces 
to be 50 ohm transmission lines by properly sizing the width 
of the trace (see Appendix 1). There remains the 
requirement of terminating each of the pair of lines in its 50 
ohm impedance. 

You can terminate the differential PECl signals with 50 
ohm resistors to a terminating voltage of 3 volts (i.e., 2.0 
volts below Vee). This requires a separate terminating 
voltage power supply. A simpler method is to use an AC 
network, as shown in Figure 6. The AC network of Figure 6 
takes advantage of the fact that the signals are differential 
and always opposite in phase. The two termination resistors, 
At, are connected to a common bias reSistor, Ab. The bias 
resistor provides the current that would normally be supplied 
by a 3.0 volt terminating voltage power supply. 

PECL PECL 

Rt 
son 

Figure 6. PEeL Resistor Termination 

The correct size for the Rb bias resistor is 107 ohms; a 
110 ohm resistor will work. The decoupling capaCitor, Ct, 
keeps the terminating voltage constant while the signals 
are switching so that each line sees a 50 ohm terminating 
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impedance. The RC time constant of Ct and the terminating 
resistors would be 10 times the round trip delay of the 
longest transmission line. If this is 5ns, the RC time constant 
should be larger than 50ns and Ct should be larger than 
(50ns/25 ohms) = 2nF = 200pF. A value for Ct of 10,000pF 

(0.01J.1F) will work nicely. Note that Ct is connected to Vcc. 
This is because PECl signals are generated relative to 
Vcc. The Vcc plane for TIL is the "ground" plane for 
PECL. 

APPENDIX 1 

PRINTED CIRCUIT TRACE 
CHARACTERISTICS 

The geometry of printed circuit traces and the dielectric 
constant of the printed circuit board material holding them 
determine their transmission line characteristics. Figure A1 
shows the two major trace types used on PC boards: the 
Surface Micro Stripline, and the Internal Stripline. Table A1 
gives the equations for calculating their characteristics and 
some example values. You can use these equations in a 
spreadsheet to calculate the propagation delays on your 
circuit board, and you can use the example values to debug 
the spreadsheet. 

Adding load capacitance to a trace increases its effective 
distributed capacitance. This decreases its impedance and 
increases the delay per inch. The equations in Table A1 
give the effective termination impedance and trace delay 
for single traces with capacitive loading. 

SURFACE MICRO STRIPLINE 

Table A1 gives the unloaded characteristic impedance, 
propagation delay per inch, capacitance per inch and 
inductance per inch for various combinations of trace width 
and board thickness for both Surface Micro Stripline and 
Internal Stripline traces. Surface traces are on the board 
surface over a ground plane. The board thickness (d) is 
the thickness between the trace and the ground plane. A 
0.012" thickness corresponds to the surface trace of a typical 
6-layer board. Internal traces are between ground planes. 
The board thickness(s) is the distance between the two 
ground planes and assumes that the trace is centered 
between them. The 0.026" thickness is for an internal trace 
on a 6-layer board where the 0.026" is the distance from a 
center ground plan to the surface layer of the board. This 
0.026" thickness corresponds to 2 times layer spacing (d, 
as in MicroSlripline), and trace thickness (I). 

INTERNAL STRIPLINE 

Figure A 1. Printed Circuit Trace Geometries 
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Surface Micro Stripline 

Parameter 

Dielectric Constant 

Board Thickness 

Trace Width 

Trace Thickness 

Impedance 

Delay/Inch 

Capacitance/Inch 

Inductance/Inch 

Capacitive Load 

Z with Cap Load 

tpo/in with Cap Load 

Internal Strlpline 

Parameter 

Dielectric Constant 

Board Thickness 

Trace Width 

Trace Thickness 

Impedance 

Delay/Inch 

Capacitance/Inch 

Inductance/Inch 

Capacitive Load 

Z with Cap Load 

tpo/in with Cap Load 

Symbol Unit Equation 

Er - -
d inch -
w inch -
t inch -

ZO ohms 87 ln~ 
"jEr+ 1.41 8 w+t 

tpoz ns/in 0.08475 oJ 0.475 Er+ 0.67 

Cz pF/in 1000 !!!:!.. 
ZO 

Lz nH/in tPDZZO 

Cload pF -
Z ohms Zo'lj Cz 

Cz+ Cload 

tpo nslin tPDZV Cz+ Cload 
Cz 

Symbol Unit Equation 

Er - -
s inch -
w inch -
t inch -

ZO ohms ~ln 4d 

..fEr 0.536ltw+ 0.67ltt 

tpoz ns/in 0.08475 oJ 0.475 Er+ 0.67 

Cz pF/in 1000!!!:!.. 
ZO 

Lz nH/in tPDZZO 

Cload pF -
Z ohms Zo'lj Cz 

Cz+ Cload 

tpo ns/in tPDZV Cz+ Cload 
Cz 

Table Al. Transmission Line Characteristics for Various Traces 

3-87 

APPLlCAnONS BRIEF 
AB-02 

Example 

4.7 

0.012 

0.010 

0.002 

69.36 

0.144 

2.08 

10.015 

37 

41.08 

0.244 

Example 

4.7 

0.026 

0.010 

0.002 

44.21 

0.144 

3.27 

6.38 

37 

29.94 

0.213 
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-0. DC SPECIFICATIONS ~~ 
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SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Parameter Rating Unit 

VEE Power Supply (Vee = OV) -8 to 0 Vdc 

VI Input Voltage (Vee = OV) Oto-6V Vdc 

lOUT Output Current mA 
Continuous 50 
Surge 100 

TA Operating Temperature Range ·C 
10E Oto+75 
100E Oto+85 

TSTORE Storage Temperature -65 to +150 °C 

NOTE: 
1. Beyond which device life may be impaired unless specified otherwise on individual data sheet. 

10E SERIES DC CHARACTERISTICS (10KH) 

VEE = -S.2V ± S%; vcc = Vcca = GND; TA = DoC to +7soC(1) 

TA= O°C TA = +25°C TA = +75°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

VOH Output HIGH Voltage -1020 -840 -980 -810 -920 -735 -910 -720 mV 

VOL Output LOW Voltage -950 -1630 -1950 -1630 -1950 -1600 -1950 -1595 mV 

VIH Input HIGH Voltage -1170 -840 -1130 -810 -1070 -735 -1060 -720 mV 

VIL Input LOW Voltage -1950 -1480 -1950 -1480 -1950 -1450 -1950 -1445 mV 

IlL Input LOW Current 0.5 - 0.5 - 0.3 - 0.3 - IJA 
NOTE: 
1. 10E series circuits are designed to meet the DC specifications shown in the table after thermal equilibrium has been established. The circuit is in a test 

socket or mounted on a printed circuit board and transverse air flow greater than SOO Ifpm is maintained. Outputs are terminated through a son resistor 
to -2.0 volts, except bus outputs which, where specified, are terminated into 25n. . 

100E SERIES DC CHARACTERISTICS (100K) 

VEE = -4.2V to -S.46V; Vee = Vcca = GND; TA = DoC to +8S°c(1) 

Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage -1025 -995 -880 mV VIN = VIH (Max.) Loading with 

VOL Output LOW Vo~age -1810 -1705 -1620 mV or VIL (Min.) 50nto-2.0V 

VOHA Output HIGH Vo~age -1035 - - mV VIN = VIH (Min.) 

VOLA Output LOW Voltage - - -1610 mV or VIL (Max.) 

VIH Input HIGH Vo~age -1165 - -880 mV Guaranteed HIGH Signal for All Inputs 

VIL Input LOW Voltage -1810 - -1475 mV Guaranteed LOW Signal for All Inputs 

IlL Input LOW Current 0.5 - - mA VIN = VIL (Min.) 

NOTE: 
1. This table replaces the three tables at different supply voltages in ECl lOOK literature. The same DC parametric values at VEE = -4.5V now apply across 

the full VEE range of -4.2 to -5.46. 

© 1994 Synergy Semiconductor Corporation 
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-=- 8-BIT SYNCHRONOUS SY10E016 
SYNERGY BINARY UP COUNTER SY100E016 

SEMICONDUCTOR 

FEATURES 

• 700MHz min. count frequency 

• 1000ps ClK to a, TC 

• Internal, gated TC feedback 
.8 bits wide 

• Fully synchronous counting and TC generation 

• Asynchronous Master Reset 

• ESD protection of 2000V 

• Fully compatible with Industry standard 10KH, 
100K 1/0 levels 

• Extended 100E VEE range Of -4.2V to -5.46V 

• Internal 75K.Q Input pulldown resistors 

• Fully compatible with Motorola MC10E/100E016 

PIN CONFIGURATION 

IW IW .... U) Q.UQ.Q. 

0 

~ ~I~ 

MR 26 18 07 

ClK 27 17 06 

TClD 28 16 Vee 

VEE CD TOP VIEW 15 as 
PlCC 

NC 2 14 Veeo 

Po 3 13 04 
P1 4 12 03 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E016 and SY100E016 are high-speed 
synchronous, presettable and cascadable a-bit binary 
counters designed for use in new, high-performance ECL 
systems. Architecture and operation are the same as the 
Motorola MC10H016 in the MECL 1 OKH family, extended to 
a bits, as shown in the logic diagram. 

The counters feature internal feedback of TC, gated by the 
TCLD (terminal count load) pin. When TCLD is LOW, the TC 
feedback is disabled and counting proceeds continuously, 
with TC going lOW to indicate an all-HIGH state. When 
TCLD is HIGH, the TC feedback causes the counter to 
automatically reload upon TC = LOW, thus functioning as a 
programmable counter. 

PIN NAMES 

Pin 

PO-P7 

00-07 

CE 

PE 

MR 

ClK 

TC 

TClD 

Function 

Parallel Data (Preset) Inputs 

Data outputs 

Count Enable Control Input 

Parallel load Enable Control Input 

Master Reset 

Clock 

Terminal Count Output 

TC-load Control Input 

Rev.: B Amendment: /0 
I ..... Date: February. 1994 
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SY100E016 

~~ -------------------------------------------------------------------
BLOCK DIAGRAM 
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w .... , ow SY100E016 

~~ -------------------------------------------------------------------------
TRUTH TABLE(l) 

CE PE TClD MR ClK Function 

X l X l Z load Parallel (Pn to an) 

l H l l Z Continuous Count 

l H H l Z Count; load Parallel on TC - lOW 

H H X l Z Hold 

X X X l ZZ Master respond, Slaves Hold 

X X X H Z Reset (an: = lOW, TC : = HIGH) 

NOTE: 
1. Z = Clock Pulse (LOW-to-HIGH), ZZ = Clock Pulse (HIGH-to-LOW) 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)' vcc = Vcce = GND . , 
TA= O·C TA= +2S·C T.A= +85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 llA -
lEE Power Supply Current mA -

10E - 151 181 - 151 181 - 151 181 
100E - 151 181 - 151 181 - 174 208 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = Vcce = GND 

TA= O·C TA= 2S·C TA= +85·C 

Symbol Parameter Min. Typ. Max. Min. Ty+p. Max. Min. Typ. Max. Unit Condition 

fCOUNT Max. Count Frequency 700 900 - 700 900 - 700 900 - MHz -
tPLH Propagation Delay to Output ps 
tPHL ClKtoO 600 725 1000 600 725 1000 600 725 1000 -

MRtoO 600 775 1000 600 775 1000 600 775 1000 -
ClK to TC (as loaded) 550 775 1050 550 775 1050 550 775 1050 1 
ClK to TC (as unloaded) 550 700 900 550 700 900 550 700 900 1 
MR to TC 625 775 1000 625 775 1000 625 775 1000 -

Is Set-upTime ps -
Pn 150 -30 - 150 -30 - 150 -30 -
CE 600 400 - 600 400 - 600 400 -
PE 600 400 - 600 400 - 600 400 -
TClD 500 300 - 500 300 - 500 300 -

th Hold Time ps -
Pn 250 30 - 250 30 - 250 30 -
CE 0 -400 - 0 -400 - 0 -400 -
PE 0 -400 - 0 -400 - 0 -400 -
TCLD 100 -300 - 100 -300 - 100 -300 -

tRR Reset Recovery Time 900 700 - 900 700 - 900 700 - ps 

IWP Minimum Pulse Width 400 - - 400 - - 400 - - ps -
ClK, MR 

tr RiselFall Times 300 510 800 300 510 800 300 510 800 ps -
If 20% to 80% 

NOTE: 
1. CLK to 'fC propagation delay is dependent on the loading of the a outputs. With all of the a outputs loaded, the noise generated in going from a 1111 1111 

state to a 0000 0000 state causes the CL,k to 'fC+ delay to increase. 
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~~ ----------------------------------------------------------------------
FUNCTION TABLE 

Function PE CE MR TClD ClK P7-P4 P3 P2 p, Po 07-Q4 03 02 01 00 TC 

load l X l X Z H H H l l H H H l l H 

Count H l l l Z X X X X X H H H l H H 

H l l l Z X X X X X H H H H l H 

H l l l Z X X X X X H H H H H l 

H l l l Z X X X X X l l l l l H 

load l X l X Z H H H l l H H H l l H 

Hold H H l X Z X X X X X H H H l l H 

H H l X Z X X X X X H H H l l H 

load On H l l H Z H l H H l H H H l H H 

Terminal H l l H Z H l H H l H H H H l H 

Count H l l H Z H l H H l H H H H H l 

H l l H Z H l H H l H l H H l H 

H L l H Z H l H H l H l H H H H 

H L L H Z H L H H L H H L L L H 

Reset X X H X X X X X X X L l l l L H 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E016JC J28-1 Commercial 

SY100E016JC J28-1 Commercial 
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SY100E016 

~~ ----------------------------------------------------::::::: 
PLiCATIONS INFORMATION 

cascading Multiple E016 Devices 

For applications which call for larger than 8-bit counters, 
multiple E016s can be tied together to achieve very wide bit 
width counters. The active low terminal count (TC) output and 
count enable input (CE) greatly facilitate the cascading of 
E016 devices. Two E016s can be cascaded without the need 
for external gating; however, for counters wider than 16 bits, 
external OR gates are necessary for cascade implementations. 

Figure 1, below, pictorially illustrates the cascading of 4 
E016s to build a 32-bit high frequency counter. Note the E1 01 
gates used to OR the terminal count outputs of the lower order 
E016s to control the counting operation of the higher order 
bits. When the terminal count of the preceding device (or 
devices) goes low (the counter reaches an all1s state), the 
more significant E016 is set in its count mode and will count 
one binary digit upon the next positive clock transition. In 
addition, the preceding devices will also count one bit, thus 
sending their terminal count outputs back to a high state, 
disabling the count operation of the more significant counters 
and placing them back into hold modes. Therefore, for an 

LOAD 

"LO" CE 

CLOCK 

E016 
LSB 

Po-P7 

E016 

E016 in the chain to count all of the lower order terminal count 
outputs, it must be in the low state. The bit width olthe counter 
can be increased or decreased by simply adding or subtracting 
E016 devices from Figure 1 and maintaining the logic pattern 
illustrated in the same figure. 

The maximum frequency of operation for the cascaded 
counter chain is set by the propagation delay of the TC output 
and the necessary set-up time of the CE input and the 
propagation delay through the OR ~e controlling it (for 16-
bit counters the limitation is only the TC propagatipn delay and 
the CE set-up time). Figure 1 shows E101 gates used to 
control the count enable inputs; however, if the frequency of 
operation is lower, a slower ECl OR gate can be used. Using 
the worst case guarantees for these parameters from the 
ECLinPS data book, the maximum count frequency for a 
greater than 16-bit counter is 475MHz and that for a 16-bit 
counter is 625MHz. Note that this assumes the trace delay 
between the TC outputs and the CE inputs are negligible. If 
this is not the case, estimates of these delays need to be 
added to the calculations. 

Qo-Q7 

E016 

Qo-Q7 

E016 
MSB 

Figure 1. 32-Bit Cascaded E016 Counter 
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~~ -------------------------------------------------------------------------

Programmable Divider 

The E016 has been designed with a control pin which 
makes it ideal for use as an 8-bit programmable divider. The 
TCLD pin (load on terminal count), when asserted, reloads the 
data present at the parallel input pin (Pn's) upon reaching 
terminal count (an all1s state on the outputs). Because this 
feedback is built internal to the chip, the programmable 
division operation will run at very nearly the same frequency 
as the maximum counting frequency of the device. Figure 2 
below illustrates the input conditions necessary for utilizing 
the E016 as a programmable divider set up to divide by 113. 

To determine what value to load into the device to accomplish 
the desired division, the designer simply subtracts the binary 
equivalent of the desired divide ratio for the binary value for 
256. As an example for a divide ration of 113: 

PN's = 256 - 113 = 8F16 = 1000 1111 

where 

Po = LSB and P7 = MSB 

Forcing this input condition, as per the set-up in Figure 2, will 
result in the waveforms of Figure 3. Note that the TC output 

H l l l H H H H 

P7 Ps Ps P4 P3 P2 P1 Po 

H PE 
l CE 
H TClD 

ClK TC 

07 Os Os 04 03 02 01 00 

Figure 2. Mod 2 to 256 Programmable Divider 

LOAD 10010000 10010001 11111100 11111101 11111110 11111111 LOAD 

CLOCK 

••• PE __________ ~---J 

• • • 
TC __________ ~---J 

Divide by 113 

Figure 3. Divide by 113 E016 Programmable Divider Waveforms 
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~YNERGY SY10E016 
SY100E016 

¥M~ ______________________________________________________________________ ___ 

Divide Preset Data Inputa 
Ratio P7 P& Ps P4 P3 P2 p, Po 

2 H H H H H H H L 

3 H H H H H H L H 

4 H H H H H H L L 

5 H H H H H L H H 

· · · · · · · · · · · · · · • · · · 
112 H L L H L L L L 

113 H L L L H H H H 

114 H L L L H H H L 

· · · · · · · · · · · · · · · · · · 
254 L L L L L L H L 

255 L L L L L L L H 

256 L L L L L L L L 

Table 1. Preset Values for Various Divide Ratios 

is used as the divide output and the pulse duration is equal to 
a full clock period. For even divide ratios twice the desired 
divide ratio can be loaded into the E016 and the TC output can 
feed the clock input of a toggle flip-flop to create a signal 
divided as desired with a 50% duty cycle. 

A single E016 can be used to divide by any ratio from 2 to 
256, inclusive. If divide ratios of greater than 256 are needed, 
multiple E016s can be cascaded in a manner similar to that 
already discussed. When E016s are cascaded to build larger 
dividers, the TCLD pin will no longer provide a means for 
loading on terminal count. Because one does not want to 
reload the counters until all of the devices in the chain have 
reached terminal count, external gating ofthe TC pins must be 
used for multiple E016 divider chains. 

Figure 4 on the following page shows a typical block 
diagram of a 32-bit divider chain. Once again, the maximize 
the frequency of operation, E101 OR gates were used. For 
lower frequency applications, a slower OR gate could replace 
the E101. Note that for a 16-bit divider, the OR function 
feeding the PE (program enable) input CANNOT be replaced 
by a wire OR tie as the TC output of the least significant E016 
must also feed the CE input of the most significant E016. If the 

two TC outputs were OR tied, the cascaded count operation 
would not operate properly. Because in the cascaded form the 
PE feedback is external and requires external gating, the 
maximum frequency of operation will be significantly less than 
the same operation in a single device. 

Maximizing E016 Count Frequency 

The E016 device produces nine fast transitioning single
ended outputs; thus, vcc noise can become significant in 
situations where all of the outputs switch simultaneously in the 
same direction. This vcc noise can negatively impact the 
maximum frequency of operation of the device. Since the 
device does not need to have the Q outputs terminated to 
count properly, it is recommended that, if the outputs are not 
going to be used in the rest of the system, they should be left 
unterminated. In addition, if only a subset of the Q outputs are 
used in the system, only those outputs should be terminated. 
Not terminating the unused outputs will not only cut down the 
Vcc noise generated, but will also save in total system power 
dissipation. Following these guidelines will allow designers to 
either be more aggressive in their designs, or provide them 
with an extra margin to the published data book specifications. 
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S 'V .. e'R~Y SY10E016 

, .... ' v SY100E016 

~~ ----------------------------------------------------------------------

"LO· CE PE 

CLOCK 

E016 
LSB 

00-07 Qo--Q7 

E016 E016 

Figure 4. 32-Blt Cascaded E016 Programmable Divider 
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-:- QUAD 4-INPUT SY10E101 
SYNERGY ORINOR GATE SY100E101 

SEMICONDUCTOR 

FEATURES 

• 500ps max. propagation delay 

• True and complementary outputs 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K 1/0 levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 7SK.Q Input pulldown resistors 

• Fully compatible with Motorola MC10E/100E101 

PIN CONFIGURATION 

.. .0.11,,8 
88 0 8;!;loo 

D2d 26 18 02 
D2e 27 17 02 
D2b 28 16 Vee 
VEE TOP VIEW 15 01 PLCC 
D2a 2 14 01 
D1d 3 13 50 
D1e 4 12 00 

.0 .. ~ 8 8 g 
~ 00 0000 

PIN NAMES 

Pin Function 

Dna, Dnb. One. Dnd Data Inputs 

00-03 True Outputs 

00-03 Inverting Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E101 and SY100E101 are quad 4-input ORI 
NOR gates designed for use in new, high-performance Eel 
systems. The E101 features both true and complementary 
outputs. 

BLOCK DIAGRAM 

Doap= DOb 00 

Doc 50 
Dod 

D1ap= D1b 01 

D1e -01 
D1d 

D2ap= D2b 02 

D2e -02 
D2d 

D3ap= D3b 03 

D3c -03 
D3d 
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~YNERGY 
SEMICONDUCTOR 

LOGIC EQUATION 

Qn = Dna + Dnb + Dne + Dnd 

DC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min) to VEE (Max)' Vee = Veeo = GND .. 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

IIH Input HIGH Current - - 150 - - 150 - - 150 J.1A 

lEE Power Supply Current mA 
10E - 30 36 - 30 36 - 30 36 
100E - 30 36 - 30 36 - 35 42 

AC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

tPLH Propagation Delay to Output 200 350 500 200 350 500 200 350 500 ps 
tPHL DtoO 

tSKEW Within-Device Skew - 50 - - 50 - - 50 - ps 
Within-Gate Skew - 25 - - 25 - - 25 - ps 

tr RiselFall Time 300 3S0 575 300 3S0 575 300 3S0 575 ps 
If 20% to SO% 

NOTES: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

2. Within-gate skew is defined as the variation in propagations delays through a single gate when driven from its different inputs. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E101JC J2S-1 Commercial 

SY100E101JC J2S-1 Commercial 
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-0- QUINT 2-INPUT SY10E104 

SYNERGY AND/NAND GATE SY100E104 
SEMICONDUCTOR 

FEATURES 

• 600ps max. propagation delay 

• True and complementary outputs 

• OR/NOR function outputs 

• ESD protection of 2000V 
• Fully compatible wHh Industry standard 10KH, 

100K I/O levels 

• Extended 100E VEE range Of -4.2V to -5.46V 

• Internal 75KO Input pulldown resistors 

• Fully compatible with Motorola MC10EI100E104 

PIN CONFIGURATION 

~~!d't)§ 
oooz> U.IU. 

D3b 26 18 04 
D2a 27 17 04 
D2b 28 16 Vee 
VEE TOP VIEW 15 Cia 
Dla 

PLCC 
14 03 

Dlb 3 13 02 
DOa 4 12 02 

.c § ch5 010 § 0 
0 

> > 

PIN NAMES 

Pin Function 

Dna, Dnb Data Inputs 

00-04 AND Outputs 

00-04 NAND Outputs 

F OR Output 

F NOROutpul 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E104 and SY100E104 are quint 2-input AND/ 
NAND gates designed for use in new, high-performance EeL 
systems. The E1 04 also features a function output, F, which 
is the OR of all five AND gate outputs, while F is the NOR. 
Both true and complementary outputs are provided. 

BLOCK DIAGRAM 

DOa 

DOb 

Dla 

Dlb 

D2a 

D2b 

D3a 

D3b 

D4a 

D4b 

4-14 
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00 

00 

01 

01 

02 

02 

03 

Cia 

04 

54 
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0s.,..e'R~Y SY10E104 
r .... ' y SY1OOE104 
~M~ ________________________________________________________________________ _ 

LOGIC EQUATION 

F = (Doa • DOb) + (Dla • Dlb) + (D2a • D2b) + (D3a • D3b) + (D4a • D4b) 

DC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IiH Input HIGH Current - - 200 - - 200 - - 200 itA -
lEE Power Supply Current mA -

10E - 38 46 - 38 46 - 38 46 
100E - 38 46 - 38 46 - 44 53 

AC ELECTRICAL CHARACTERISTICS 
VEe = Vee (Min.) to VeE (Max.); Vee = Veca = GND 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL DtoO 225 385 600 225 385 600 225 385 600 

DtoF 500 725 1000 500 725 1000 500 725 1000 

tSKEW Within-Device Skew, 0 to 0 - 75 - - 75 - - 75 - ps 1 

t, RiselFall Time ps -
tt 20% to 80% 

0 275 425 700 275 425 700 275 425 700 
F 300 475 700 300 475 700 300 475 700 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E104JC J28-1 Commercial 

SYl OOEl 04JC J28-1 Commercial 
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~ QUINT 2-INPUT SY10E107 

SYNERGY XOR/XNOR GATE SY100E107 
SEMICONDUCTOR 

FEATURES 

• 600ps max. propagation delay 
• True and complementary outputs 

• ORINOR function outputs 

• ESD protection of 2000V 

• Fully compatible wHh Industry standard 10KH, 
100K 1/0 levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75KQ input pulldown resistors 
• Fully compatible with Motorola MC10E/100E107 

PIN CONFIGURATION 

0 
~~:()() 
ooozg U-IU-

D3b 26 18 04 

D2a 27 17 04 

D2b 28 16 Vcc 

VEE TOP VIEW 15 03 PLCC 
D1a 2 14 03 

D1b 3 13 02 

DOa 4 12 02 

.c °88~~O 0 
0 ~ I OiO~ 

PIN NAMES 

Pin Function 

Dna,Dnb Data Inputs 

Qo-Q4 XOROutputs 

00-04 XNOR Outputs 

F OR Output 

F NOR Output 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E107 and SY100E107 offer five 2-input XORI 
XNOR gates and are designed for use in new, high
performance Eel systems. 

The E1 07 also features a function output, F, which is the 
OR of all five XOR gate outputs, while F is the NOR. Both true 
and complementary outputs are provided. 
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BLOCK DIAGRAM 

-"""""--F 

'-~~-r+---------Qo 

~--~~+----------ao 

'<---.....,H--+---------- 01 

A'.~--+-++--------- 01 

'----iH--t---------- 02 

A'.~---++--------- 02 

'------+-t---------- 03 

0------+--------- Cia 

~------..... --------- 04 

.0---------------- 04 
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'0 SY10E107 
SYNERGY SY1OOE107 
~M~roR ________________________________________________________________________ _ 

LOGIC EQUATION 

F = (Doa e DOb) + (D1a e D1b) + (D2a e D2b) + (D3a e D3b) + (D4a e D4b) 
F = Qo + Q1 + Q2 + Q3 + Q4 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min ) to VEE (Max)' Vee = Veea = GND ., 

TA= O°C TA= +25°C 

Symbol Parameter Min. Typ. Max. Mlln. Typ. Max. 

IIH Input HIGH Current - - 200 - - 200 

lEE Power Supply Current 
10E - 42 50 - 42 50 
100E - 42 50 - 42 50 

AC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= O°C TA=+25°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

tPLH Propagation Delay to Output 
tPHL DtoO 250 410 600 250 410 600 

Oto F 500 725 1000 500 725 1000 

tSKEW Within-Device Skew, 0 to a - 75 - - 75 -
tr Rise/Fall Time 
tf 20% to 80% 

a 275 450 700 275 450 700 
F 300 475 700 300 475 700 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10El07JC J28-1 Commercial 

SY100El07JC J28-1 Commercial 
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TA= +85°C 

Min. Typ. Max. Unit Condition 

- - 200 /LA -
mA -

- 42 50 
- 48 58 

TA= +85°C 

Min. Typ. Max. Unit Condition 

ps -
250 410 600 
500 725 1000 

- 75 - ps 1 

ps -
275 450 700 
300 475 700 



"" 1'9 DIFFERENTIAL ClockWorks]\' 
S v ... ~nGY· SY10E111 , n, .. " CLOCK DRIVER SY100E111 

SEMICONDUCTOR 

FEATURES 

• Low skew 
• Guaranteed skew limits 

• Differential design 

• Vaa output 

• Enable Input 
• ESD protection Of 2000V 
• Fully compatible with Industry standard 10KH, 100K 

1/0 levels 

• Extended 100E VEE range of -4.2V to -S.46V 

• 7SKO Input pulldown resistors 
• Fully compatible with Motorola MC10EI100E111 

PIN CONFIGURATION 

VEE 

m 
IN 

Vee 

iN 
VSS 

NC 

PIN NAMES 

Pin 

o 
U .- t'\I N 

818 <5 glo 010 

18 

17 

16 
TOP VIEW 15 

PLCC 
14 

13 

12 

100 iO 0 

a iO " 
() 
u 
> 

Function 

03 

ci3 
04 

Vcco 

04 

05 

05 

IN,IN Differential Input Pair 

EN Enable Input 

00, 00 - 08, 08 Differential Outputs 

Vss VSBOutput 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E111 and SY100E111 are low skew Ho-9 
differential drivers designed for clock distribution in new, 
high-performance ECl systems. They accept one differential 
or single-ended input, with Vee used for single-ended 
operation. The signal is fanned oulto nine identical differential 
outputs. An enable input is also provided such that a logic 
HIGH disables the device by forcing all Q outputs lOW and 
all Q outputs HIGH. 

The device is specifically designed and produced for low 
skew. The interconnect scheme and metal layout are carefully 
optimized for minimal gate-to-gate skew within the device. 
Wafercharacterization and process control ensure consistent 
distribution of propagation delay from lot to lot. Since the 
E111 shares a common set of "basic" processing with the 
other members olthe ECLin PS family, wafer characterization 
althe point of device personalization allows for tighter control 
of parameters, including propagation delay. 

To ensure thatthe skew specification is met, it is necessary 
that both sides of the differential output are terminated into 
500, even if only one side is being used. In most applications, 
all nine differential pairs will be used and, therefore, 
terminated. In the case where fewer than nine pairs are 
used, it is necessary to terminate at least the output pairs on 
the same package side (I.e. sharing the same Vcca as the 
pair(s) being used on that side) in orderto maintain minimum 
skew. 

The Vee output is intended for use as a reference voltage 
for single-ended reception of ECl signals to that device only. 
When using Vee for this pu rpose, it is recommended that Vee 
is decoupled to Vcc via a 0.011J,F capacitor. 
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.A. ClockWorks™ 
,.,.. SY10E111 

SYNERGY SY100E111 

~~ ----------------------------------------------------------------------
BLOCK DIAGRAM 

Qo 

00 

01 

01 

02 

02 

03 

03 

IN 04 

IN 04 

05 
EN 

05 

Os 

Os 

07 

07 

08 

VBB 08 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)' Vee = Veea = GND . , 
TA = O°C TA= +25°C TA = +85°C 

Symbol Parameter 

VBB Output Reference Voltage 
10E 
100E 

IIH Input HIGH Current 

lEE Power Supply Current 
10E 
100E 

TIMING DIAGRAMS 

; ~-------
-~ 
EN s75mV 

Q 1.. 
'-./ ..IT 

O----J~ T 
Q5mV 

Figure 1. Set-up Time 

Min. 

-1.38 
-1.38 

-

-
-

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

V -
- -1.27 -1.35 - -1.25 -1.31 - -1.19 
- -1.26 -1.38 - -1.26 -1.38 - -1.26 

- 150 - - 150 - - 150 !LA -
mA -

48 60 - 48 60 - 48 60 
48 60 - 48 60 - 55 69 

~~ EN 
50% 

s75mV 

::~t 
EN 

50% 

- 1.. 
o '-./ ..IT 
o " T 

S75mV 

Figure 2. Hold Time Figure 3. Release Time 

4-19 



o 
SYNERGY 

SEM/CONDUCroR 

AC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min.) to VEE (Max.); vcc = Vcca = GND 

TA = O°C 

Symbol Parameter Min. Typ. Max. 

tPLH Propagation Delay to Output 
tPHL IN (differential) 430 - 630 

IN (single-ended) 330 - 730 
Enable 450 - 850 
Disable 450 - 850 

tSKEW Within-Device Skew - 25 50 

ts Set-up Time, EN to IN 200 0 -
tH Hold Time, IN to EN 0 -200 -
tA Release Time, EN to IN 300 100 -
VPP Minimum Input Swing 250 - -
VeMA Common Mode Range -1.6 - -0.4 

tr Rise/Fall Times 275 375 600 
tf 20% to 80% 

NOTES: 

TA= +25°C 

Min. Typ. Max. 

430 - 630 
330 - 730 
450 - 850 
450 - 850 

- 25 50 

200 0 -
0 -200 -

300 100 -
250 - -
-1.6 - -0.4 

275 375 600 

TA=+85°C 

Min. Typ. Max. 

430 - 630 
330 - 730 
450 - 850 
450 - 850 

- 25 50 

200 0 -
0 -200 -

300 100 -
250 - -
-1.6 - -0.4 

275 375 600 

Unit 

ps 

ps 

ps 

ps 

ps 

mV 

V 

ps 

ClockWorks™ 
SY10E111 

SY100E111 

Conditlon(1-9) 

1 
2 
3 
3 

4 

5 

6 

7 

8 

9 

-

1. The differential propagation delay is defined as the delay from the crossing points of the differential input signals to the crossing point of the differential 
output signals. 

2. The single-ended propagation delay is defined as the delay from the 50% point of the input signal to the 50% point of the output signal. 

3. Enable is defined as the propagation delay from the 50% point of a negative transition on EN to the 50% point of a positive transition on Q (or a negative 
transition on 0). Disable is defined as the propagation delay from the 50% point of a positive transition on EN to the 50% point of a negative transition 
on Q (or a positive transition on 0). 

4. The within-device skew is defined as the worst case difference between any two similar delay paths within a single device. 

5. The set-up time is the minimum time that EN must be asserted prior to the next transition of IN/iN to prevent an output response greater than ±75mV to 
that IN/iN transition (see Figure 1). 

6. The hold time is the minimum time that EN must remain asserted after a negative going IN or a positive going iN to prevent an output response greater 
than ±75mV to that IN/iN transition (see Figure 2). 

7. The release time is the minimum time that EN must be de-asserted prior to the next IN/iN transition to ensure an output response that meets the specified 
IN to Q propagation delay and output transition times (see Figure 3). 

8. Vpp (min.) is defined as the minimum input differential voltage which will cause no increase in the propagation delay. The Vpp (min.) is AC limited for the 
El11, as a differential input as low as 50mV will still produce full ECl levels at the output. 

9. VCMR is defined as the range within which the VIH level may vary, with the device still meeting the propagation delay specification. The VIL level must be 
such that the peak-to-peak voltage is less than 1.0V and greater than or equal to Vpp (min.). 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10El11JC J28-1 Commercial 

SY100El11JC J28-1 Commercial 
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~ SY10E112 SYNERGY QUAD DRIVER SY100E112 
SEMICONDUCTOR 

FEATURES 

• 600ps max. propagation delay 

• Common enable Input 
• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K I/O levels 

• Extended 100E VEE range of -4.2V to -5.46V 
• Internal 75KQ Input pulldown resistors 
• Fully compatible with Motorola MC10E/100E112 

PIN CONFIGURATION 

.D .. £las8.DaI 

10 10 00 g 1010 

Veco 26 18 02b 
D3 27 17 02a 
D2 28 

TOP VIEW 
16 Vee 

VEE PLCC 15 alb 
Dl 2 14 ala 
Do 3 13 01b 
EN 4 12 01a 

0 881818 § Z ~ > 

PIN NAMES 

Pin Function 

Do·D3 Data Inputs 

EN Enable Input 

Ona,Onb True Outputs 

Ona,Onb Inverting Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

TheSY1 OE112 andSY100E112 are quad drivers designed 
for use in new, high-performance ECl systems. The E112 
has two pairs of ORINOR outputs from each gate and a 
common, buffered enable input. The data input can also be 
used as an ECl memory address fan-out driver, although the 
E111 is designed specifically for this purpose, and offers 
lower skew than the E112. For memory address driver 
applications where scan capabilities are required, please 
refer to the SY1 0/1 OOE212 device. 

BLOCK DIAGRAM 

Do 

Dl 

D2 

D3 -----1---1 
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~--- Qoa 

,,--- OOb 

f">.--- Ooa 
-------Oob 

~--- 01a 
'r--- 01b 

...;C)--- ala 
-------Qlb 

~--- 02a 
'r--- 02b 
A:)--- a2a 
-~---Q2b 

~---03a 

,,--- 03b 
AJr----- 03a 
-~---a3b 
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~ SY10E112 
SYNERG.Y . SY100E112 

~~ -------------------------------------------------------------------------
TRUTH TABLE 

I 
EN Qn Qn 

L On On 

H H L 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)' Vee = Veeo = GND . , 
TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current !LA -
EN - - 150 - - 150 - - 150 
0 - - 200 - - 200 - - 200 

lEE Power Supply Current mA -
10E - 47 56 - 47 56 - 47 56 
100E - 47 56 - 47 56 - 54 65 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= DOC TA= +2SoC TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL 0 200 400 600 200 400 600 200 400 600 

EN 275 450 675 275 450 675 275 450 675 

tSKEW Within-Device Skew ps 
DntcOn, an - so - - so - - so - 1 
ana to Onb - 40 - - 40 - - 40 - 2 

tr Rise/Fall Time 275 425 700 275 425 700 275 425 700 ps -
If 20% to SO% 

NOTES: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

2. Skew defined between common OR or common NOR outputs of a single gate. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SV10E112JC J2S-1 Commercial 

SV100E112JC J2S-1 Commercial 
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~ QUINT DIFFERENTIAL SY10E116 

SYNERGY LINE RECEIVER SY100E116 
SEMICONDUCTOR 

FEATURES 

• 450ps max. Propagation Delay 

• VBB output for single-ended reception 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K I/O levels 

• Extended 100E VEE range Of -4.2V to -S.46V 

• Internal 7SKQ Input pulldown resistors 

• Fully compatible wHh Motorola MC10E/100E116 

PIN CONFIGURATION 

8 121 
o 0 
g " " u C1>loog 

153 26 1e 03 

D2 27 17 03 

02 28 16 Vcc 

VEE TOP VIEW 15 02 
PLCC 

Vee 2 14 02 

Do 3 13 Vcco 

Do 4 12 01 

010 8010 g 

PIN NAMES 

Pin Function 

Do, 00-04, 04 Differential Input Pairs 

00, 00-04, 04 Differential Output Pairs 

Vee Reference Voltage Output 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E116and SY100E116 are quint differential line 
receivers designed for use in new, high-performance ECl 
systems. These devices have emitter-follower outputs and 
an internally generated reference supply (Vee) for single
ended reception. 

Active current sources combined with Synergy's ASSET'"" 
technology provide the receivers with excellent common 
mode noise rejection. 

The receiver design features clamp circuitry to cause a 
defined output state if both the inverting and non-inverting 
inputs are left open; in this case the Q output goes LOW, 
while the a output goes HIGH. 

If both inverting and non-inverting inputs are at equal 
potential, the receiver does not go to a defined state, but 
rather shares current in normal differential amplifier fashion, 
producing output voltage levels midway between HIGH and 
LOW. 

The Vee output is intended for use as a reference voltage 
for single-ended reception of ECl signals to that device only. 
When using Vee forthis purpose, it is recommended that Vee 
is decoupled to Vcc via a 0.01 ~F capacitor. 

For higher bandwidth, please refer to the SY1 0/1 00E416 
device. 
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0S"""R-Y SY10E116 
w .... , u SY100E116 

~ ------------------~--------------------------------------------------
LOGIC EQUATION 

an = On 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max.)' Vee = Veeo = GNO , 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

Vss Output Reference Voltage V -
10E -1.38 - -1.27 -1.35 - -1.25 -1.31 - -1.19 
100E -1.38 - -1.26 -1.38 - -1.26 -1.38 - -1.26 

IIH Input HIGH Current - - 200 - - 200 - - 200 IlA -
lEE Power Supply Current mA -

10E - 29 35 - 29 35 - 29 35 
100E - 29 35 - 29 35 - 33 40 

Vpp(OC Input Sensitivity 150 - - 150 - - 150 - - mV 1 

VCMR Common Mode Range -2.0 - -0.6 -2.0 - -0.6 -2.0 - -0.6 V 2 

NOTES: 
1. Vpp is the minimum differential input voltage required to assure full Eel levels are present at the outputs. 
2. VCMA is referenced to the most positive side of the differential input signal. Normal operation is obtained when the "HIGH" input is within the VCMA range 

and the input swing is greater than Vpp (min.) and <IV. 

AC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GNO 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL 0 200 300 450 200 300 450 200 300 450 

o (SE) 150 300 500 150 300 500 150 300 500 

VPP(OC Input Sensitivity 150 - - 150 - - 150 - - mV 1 

tSKEW Within-Device Skew - 50 - - 50 - - 50 - ps 2 
On to an, an 

tSKEW Duty Cycle Skew - ±10 - - ±10 - - ±10 - ps 3 
tPLH ·tPHL 

Ir RiselFall Time 275 375 575 275 375 575 275 375 575 ps -
tf 20%1080% 

NOTES: 

1. Minimum input swing for which Ae parameters are guaranteed. 
2. Within-device skew is defined as identical transitions on similar paths through a device. 
3. Duty cycle skew is defined only for differential operation when the delays are measured from the cross point of the inputs to the cross point of the 

outputs. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E116JC J28·1 Commercial 

SY100Ell6JC J28·1 Commercial 
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-=- SY10E122 SYNERGY 9-BIT BUFFER SY100E122 
SEMICONDUCTOR 

FEATURES 

• 500ps max. propagation delay 
• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K 1/0 levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75K!} Input pulldown resistors 
• Fully compatible with Motorola MC10E/100E122 

PIN CONFIGURATION 

0 
",0000",8 
ozzzzo> 

07 IS 07 
Os 17 Os 
OS IS Vee 

VEE TOP VIEW 15 Os PlCC 
04 14 04 
D3 13 Veeo 
02 12 03 

15 0 

~80 80 0 g 

PIN NAMES 

Pin Function 

Oo-Os Oata Inputs 

00-08 Oata Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OE122 andSY1 OOE122 are 9-bit buffers designed 
for use in new, high-performance ECl systems. The E122 
provides nine non-inverting buffers. 
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BLOCK DIAGRAM 

OO-{>-Oo 

01-{>-01 

02-{>-02 

03-{>-03 

04-{>-04 

os-{>-os 

os-{>-os 

07-{>-07 

os-{>-os 
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o.YNERGY 
SEMICONDIJCTOR 

DC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA=O·C TA=+25·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

IIH Input HIGH Current - - 200 - - 200 

lEE Power Supply Current 
10E - 41 49 - 41 49 
100E - 41 49 - 41 49 

AC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O·C TA= +2S·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

tPLH Propagation Delay to Output 150 350 500 150 350 500 
tPHL DtoO 

tSKEW Within·Device Skew, 0 to 0 - 75 - - 75 -
Ir Rise/Fall Time 300 425 800 300 425 800 
If 20%1080% 

NOTE: 
1. Within·device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10El22JC J28·1 Commercial 

SY100El22JC J28·1 Commercial 
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TA=+SS·C 

Min. Typ. Max. 

- - 200 

- 41 49 
- 47 57 

TA = +SS·C 

Min. Typ. Max. 

150 350 500 

- 75 -
300 425 800 

Unit 

!lA 

mA 

Unit 

ps 

ps 

ps 

SY10E122 
SY100E122 

CondHlon 

-
-

CondHlon 

-

1 

-



~ SV10E131 
SYNERGY 4-81T D FLIP-FLOP SV100E131 

SEMICONDUCTOR 

FEATURES 

• 1100MHz min. toggle frequency 

• Differential output 
• Individual and common clocks 

• Individual asynchronous reset 

• Paired asynchronous sets 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75KQ Input pulldown resistors 
• Fully compatible wHh Motorola MC1 OE/1 OOE131 

PIN CONFIGURATION 

N § 
t') C\I LU N C') 

a: Cl 1<.> a: > 18 0 

CE3 18 02 
03 17 Q2 

S12 16 Vee 
VEE TOP VIEW 15 01 PLCC 
Cc 14 Q1 

503 13 00 
Do 12 Qo 

0 

CE Cil~ 
~<.> 8 I~ a: z 

~ 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E131 and SY100E131 are high-speed quad 
master slave Ootype flip-flops with differential outputs 
designed for use in new, high-performance ECl systems. 
The flip-flops may be individually clocked by holding Cc 
(Common Clock) at a logic lOW and then using the four 
individual CE (Clock Enable CEo-CE3) inputs to accomplish 
such clocking. Alternatively, all four flip-flops can be clocked 
in common by holding the CE inputs lOW and then using Cc 
to clock the data. In the common clock mode, the CE input 
acts as a control that passes the Cc signal to the flip-flop. 
Data is clocked into the flip-flop on the rising edge of the 
output of the logical OR operation between CE and Cc (data II 
enters the master when both Cc and CE are lOW and data .. 
transfers to the slave when either CE or Cc, or both, go 
HIGH). 

Asynchronous set and reset controls are provided. The 
reset controls are individual and the set controls are pairwise. 

PIN NAMES 

Pin 

00-03 

CEo-CE3 

Ro-R3 

Cc 

S03, S12 

00-Q3 

00-Q3 

4-27 

Function 

Data Inputs 

Clock Enables (Individual) 

Resets 

Common Clock 

Sets (paired) 

True Outputs 

Inverting Outputs 

Rev.: B Amendment: 10 
Issue Date: February, 1994 



~YNERQY S~~:~~!~ 
~ --------------~------------------------------------------------
BLOCK DIAGRAM 

D3 

R3 

D2 

CE2 ' 

R2 

So3 

S12 

Cc 

R1 

01 

Ro 

CEo 

Do 

~ 

D 

-D ~ 

D 

~ > 

~ ~ 

D 

--D ~ 
D 

S 0 

R 
a 

S 0 

R 
a 

R a 

S 
0 

R Q 

S 
0 

TRUTH TABLE 

Pin State Mode 

- Cc L Individual clocking with CEn 03 
CE L Common clocking with Cc 

p-- 03 

I--

p- Q2 

:>-

- 01 

P- 00 

I-- 00 
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~YNERGY SY10E131 
~~ __________________________________________________________________ S_Y_1_0_0_E1_3_1 

DC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min) to VEE (Max)' Vee = Veea = GND . , 

TA= O°C TA= +25"C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. iry+p. Max. Min. Typ. Max. Unit Condition 

ItH Input HIGH Current I1A -
Cc - - 350 - - 350 - - 350 
S - - 450 - - 450 - - 450 
R - - 300 - - 300 - - 300 
CE - - 300 - - 300 - - 300 
D - - 150 - - 150 - - 150 

lEE Power Supply Current mA -
10E - 58 70 - 58 70 - 58 70 
100E - 58 70 - 58 70 - 67 81 

AC ELECTRICAL CHARACTERISTICS 
VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= ooe TA= +25°e TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

fMAX Max. Toggle Frequency 1100 1400 - 1100 1400 - 1100 1400 - MHz -
tPLH Propagation Delay to Output ps -
tPHL CE 360 500 700 360 500 700 360 500 700 

Cc 325 500 675 325 500 675 325 500 675 
R 350 550 725 350 550 725 350 550 725 
S 350 550 725 350 550 725 350 550 725 

ts Set-up Time, D 150 20 - 150 20 - 150 20 - ps 2 

th Hold lime, D 175 -20 - 175 -20 - 150 -20 - ps 2 

tRR Reset Recovery Time 400 150 - 400 150 - 400 150 - ps -
tPW Minimum Pulse Width 400 - - 400 - - 400 - - ps -

Clk, S, R 

tSKEW Within-Device Skew - 60 - - 60 - - 60 - ps 1 

tr Rise/Fall Time 300 480 675 300 480 675 300 480 675 ps -
tf 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

2. Set-up/hold times guaranteed for both ec and eE. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E131JC J28-1 Commercial 

SY100E131JC J28-1 Commercial 

4-29 



o 6-81T UNIVERSAL SY10E136 
SYNERGY UP/DOWN COUNTER SY100E136 

SEMICONDUCTOR 

FEATURES 

• 550MHz count frequency 
• Look-ahead-carry Input and output 
• Fully synchronous up and down counting 
• Asynchronous Master Reset 
• Internal 75KO Input pull-down resistors 
• Extended 100E VEE range of -4.2V to -S.46V 

• ESD protection of 2000V 

PIN CONFIGURATION 

8 § 
8C5CSgoo> 

02 26 18 03 

52 27 17 02 

51 28 16 Vee 
VEE CD TOP VIEW 15 VCCO PlCC 
ClK 2 14 COUT 
GiN 3 13 'C"OUT 

CliN 4 12 CLOUT 

a: ~ 0 0 808 ::EO ° 0 
g g 

PIN NAMES 

Pin Function 

Do-Os Preset Data Inputs 

Oo-Qs Dnferential Data Outputs 

51,52 Mode Control Pins 

MR Master Reset 

ClK Clock Input 

CoUT, COUT Carry Out Output (Active lOW) 

CLOUT look-Ahead-Carry Output 

CIN Carry-In Input (Active lOW) 

CliN look-Ahead-Carry Input 

© 1994 Synergy SemiconduillOr Corporation 

DESCRIPTION 

The SY10E/100E136 are 6-bit synchronous, preseltable, 
cascadable universal counters. These devices generate a 
look-ahead-carry output and accept a look-ahead-carry 
input. These two features allow for the cascading of 
multiple E136s for wider bit width counters that operate at 
very ne~ the same frequency as the stand-alone counter. 

The CLOUT output will pulse LOW for one clock cycle 
one count before the E136 reaches terminal count. The 
COUT output will pulse LOW for one clock cycle when the 
counter reaches terminal count. For more information on 
utilizing the Iook-ahead-carry features of the device, please 
refer to the applications section of this data sheet. The 
differential COUT output facilitates the E136's use in 
programmable divider and self-stopping counter 
applications. 

Unlike the H136 and other similar universal counter 
deSigns, the E136 carry-out and look-ahead-carry-out 
signals are registered on Chip. This design alleviates the 
glitch problem seen on many counters where the carry-out 
signals are merely gated. Because of this architecture, 
there are some minor functional differences between the 
E136 and H136 counters. The user, regardless of familiarity 
with the H136, should read this data sheet carefully. Note 
specifically (see block diagram) the operation of the carry
out outputs and the Iook-ahead-carry-in input when utilizing 
the Master Reset. 

When left open, all of the input pins will be pulled LOW 
via an input pulldown resistor. The Master Reset is an 
asynchronous signal which, when asserted, will force the 
a outputs LOW. 

The a outputs need not be terminated for the E136 to 
function properly. In fact, if these outputs will not be used 
in a system, it is recommended that they be left open to 
save power and minimize noise. This practice will minimize 
switching noise which can reduce the maximum count 
frequency of the device, or significantly reduce margins 
against other noise in the system. 
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~YNERGY 
SEMICONDUCTOR 

BLOCK DIAGRAM(1) 

~C\I 
cncn 

NOTE: 

"--J,.----+---1f-+- Os 

r----J~~--------------~~~~Q2-QS 

BITS 2-4 

~r-~m-________________ rr-tt-°2-04 

'-l,----+---'H- 00 

I~ Ij 
E136 Universal Up/Down Counter Logic Diagram 

SY10E136 
SY100E136 

1. This diagram is provided for understanding of logic operation only. It should not be used for propagation delays as many gate functions are achieved 
internally without incurring a full gate delay. 
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III) SY10E136 
SYNERGY SY100E136 

~~ -------------------------------------------------------------------------
TRUTH TABLE(1) 

S, S2 CIN MR elK Function 

L L X L Z Preset Parallel Data Inputs 

L H L l Z Increment (Count Up) 

L H H l Z Hold Count 

H l L l Z Decrement (Count Down) 

H L H L Z Hold Count 

H H X L Z Hold Count 

X X X H X Reset (an = LOW; COUT = HIGH) 

NOTE: 
1. Expanded truth table included on following pages. 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA = O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Un" Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 I1A -
lEE Power Supply Current mA -

10E - 125 150 - 125 150 - 125 150 
100E - 125 150 - 125 150 - 140 170 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= O°C TA = +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Un" Condition 

fCOUNT Maximum Count Frequency 550 650 - 550 650 - 550 650 - MHz -
tPLH Propagation Delay to Output ps -
tPHL ClKtoa 850 1150 1450 850 1150 1450 850 1150 1450 

MRtoa 850 1150 1450 850 1150 1450 850 1150 1450 
ClK to GOUT 800 1150 1300 800 1150 1300 800 1150 1300 
ClKtoCloUT 825 1150 1400 825 1150 1400 825 1150 1400 

ts Set-upTime ps -
S1, S2 1500 650 - 1500 650 - 1500 650 -
D 800 400 - 800 400 - 800 400 -
CliN 150 0 - 150 0 - 150 0 -
GIN 800 400 - 800 400 - 800 400 -

th Hold Time ps -
S1, S2 150 -200 - 150 -200 - 150 -200 -
D 150 -250 - 150 -250 - 150 -250 -
CllN 300 0 - 300 0 - 300 0 -
GIN 150 -250 - 150 -250 - 150 -250 -

tRR Reset Recovery Time 1000 700 - 1000 700 - 1000 700 - ps -
IPW Minimum Pulse Widlh 700 400 - 700 400 - 700 400 - ps -

ClK, MR 

If Rise/Fall Times ps -
If 20% 10 80% 

GOUT 275 - 600 275 - 600 275 - 600 
Other 300 - 700 300 - 700 300 - 700 
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..,. 
SYNERGY 5Y10E136 
~M~~TOR __________________________________________________________________ 5_Y_1_00_E_1 __ 36 

EXPANDED TRUTH TABLE(1) 

Function 51 52 MR CIN CllN ClK 05 04 03 02 01 Do 05 04 03 02 01 00 COUT CLOUT 

Preset L L L X X Z L L L L H H L L L L H H H H 

Down H L L L L Z X X X X X X L L L L H L H H 
H L L L L Z X X X X X X L L L L L H H L 
H L L L L Z X X X X X X L L L L L L L H 
H L L L L Z X X X X X X H H H H H H H H 

Preset L L L X X Z H H H H L L H H H H L L H H 

Up L H L L L Z X X X X X X H H H H L H H H 
L H L L L Z X X X X X X H H H H H L H L 
L H L L L Z X X X X X X H H H H H H L H 
L H L L L Z X X X X X X L L L L L L H H 
L H L L L Z X X X X X X L L L L L H H H 
L H L L L Z X X X X X X L L L L H L H H 

Hold H H L X X Z X X X X X X L L L L H L H H 
H H L X X Z X X X X X X L L L L H L H H 

Down H L L L L Z X X X X X X L L L L L H H L 
Hold H L L H L Z X X X X X X L L L L L H H H 
Down H L L L L Z X X X X X X L L L L L L L H 
Hold H L L H L Z X X X X X X L L L L L L H H 

H L L H L Z X X X X X X L L L L L L H H 
H L L H H Z X X X X X X L L L L L L H H 

Hold H L L L H Z X X X X X X L L L L L L L H 
H L L L L Z X X X X X X L L L L L L L H 

Hold H H L L L Z X X X X X X L L L L L L L H 
Preset L L L X X Z H H H H L L H H H H L L H H 
Up L H L L L Z X X X X X X H H H H L H H H 

L H L L L Z X X X X X X H H H H H L H L 
Hold L H L H L Z X X X X X X H H H H H L H H 
Up L H L L L Z X X X X X X H H H H H H L H 
Hold L H L H L Z X X X X X X H H H H H H H H 

L H L H H Z X X X X X X H H H H H H H H 
Hold L H L L L Z X X X X X X H H H H H H L H 

Up L H L L L Z X X X X X X L L L L L L H H 
L H L L L Z X X X X X X L L L L L H H H 
L H L L L Z X X X X X X L L L L H L H H 
L H L L L Z X X X X X X L L L L H H H H 

Reset X X H X X X X X X X X X L L L L L L H H 

NOTE: 
1. Z = LOW-la-HIGH Iransilian 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E136JC J28-1 Commercial 

SY100E136JC J28-1 Commercial 
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~ SY10E136 
SYNERGY SY100E136 

~~ -------------------------------------------------------------------------
APPLICATIONS INFORMATION 

Overview 
The SY10EJ100E136 are 6-bit synchronous. presettable. 

cascadable universal counters. Using the S1 and S2 control 
pins. the user can select between preset. count uP. count 
down and hold count. The Master Reset pin will reset the 
internal counter and set the COUTo CLOUT and CLiN flip
flops. Unlike previous 136-type counters. the carry-out 
outputs will go to a high state during the preset operation. 
In addition. since the carry-out outputs are registered. they 
will not go low if terminal count is loaded into the register. 
The look-ahead-carry-out output functions similarly. 

Note from the schematic the use of the master information 
from the least significant bits for control of the two carry-out 
functions. This architecture not only reduces the carry-out 
delay. but is essential to incorporate the registered carry
out functions. In addition to being faster. the resulting carry
out signals are stable and glitch free because these functions 
are registered. 

cascading Multiple E136 Devices 
Many applications require counters significantly larger than 

the 6 bits available with the E136. For these applications. 
several E136 devices can be cascaded to increase the bit 
width of the counter to meet the needs of the application. 

In the past. cascading several 136-type universal counters 
necessarily impacted the maximum count frequency of the 
resulting counter chain. This performance impact was the 
result of the terminal count signal of the lower order counters 

00-05 00-05 
I I I I I I I I I I I I 

CLOCK 0 ,->--t>CLK '--~CLK 

LSB 

having to ripple through the entire counter chain. As a 
result. past counters of this type were not widely used in 
large bit counter applications. 

An alternative counter architecture similar to the E016 
binary counter was implemented to alleviate the need to 
ripple propagate the terminal count signal. Unfortunately. 
these types of counters require extemal gating for cascading 
designs of more than two devices. In addition to requiring 
additional components. these external gates limit the 
cascaded count frequency to a value less than the free 
running count frequency of a single counter. Although there 
is a performance impact with this type of architecture. it is 
minor compared to the impact of the ripple propagate 
designs. As a result. the E016-type counters have been 
used extensively in applications requiring very high speed. 
wide bit width synchronous counters. 

Several improvements have been incorporated to past 
universal counter designs in the E136 universal counter. 
These enhancements make the E136the unparalleled leader 
in its class. With the addition of look-ahead-carry features 
on the terminal count signal. very large counter chains can 
be designed which function at very nearly the same clock 
frequency as a single free running device. More importantly. 
these counter chains require no external gating. Figure 1 
below illustrates the interconnect scheme for using the look
ahead-carry features of the E136 counter. 

00-05 00-05 
I I I I I I I I I I I I 

- >CLK '--~CLK 

MSB 

"L 

"L 

0"- GiN CaUT "LO"- GiN CaUT GiN CaUT GiN CauT 

0"- CUN CLOUT CUN CLOUT r- CLIN CLOUT - CUN CLOUT 

I I I I I I I I I I I I I I I I I I I I I I I I 
Do-Os Do-Os Do-Os Do-Os 

111101 111110 111111 000000 000001 

CLK 

CLOUT 

" / 
CaUT 

" / 
Figure 1. 24·bit Cascaded E136 Counter 
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~YNERGY 
SEMICONDUCTOR 

CIN -------\ ACTIVE 
LOW 

D a 

CLK 

Figure 2. Look-Ahead-Carry Input Structure 

Note from the waveforms that the look-ahead-carry output 
(CLOUT) pulses low one clock pulse before the counter 
reaches terminal count. Also note that both CLOUT and the 
carry-out pin (COUT) of the device pulse low for only one 
clock period. The input structure for look-ahead-carry-in 
(CUN) and carry-in (CIN) is pictured in Figure 2. 

The CUN input is registered and then OR'ed with the CIN 
input. From the truth table one can see that both the CIN 
and the CUN inputs must be in a LOW state for the E136 to 
be enabled to count (either count up or count down). The 
CUN inputs are driven by the CLOUT output of the lower 
order E136 and, therefore, are only asserted for a single 
clock period. Since the CUN input is registered, it must be 
asserted one clock period prior to the CIN input. 

If the counter previous to a given counter is at terminal 
count, its COUT output, and thus the CIN input of the given 
counter will be in the "LOW" state. This signals the given 
counter that it will need to count one upon the next terminal 
count of the least significant counter (LSC). The CLOUT 
output of the LSC will pulse low one clock period before it 
reaches terminal count. This CLOUT signal will be clocked 
into the CUN input of the higher order counters on the 
following positive clock transition. Since both CIN and CUN 
are in the LOW state, the next clock pulse will cause the 
least significant counter to roll over and all higher order 
counters, if signaled by the CIN inputs, to count by one. 

During the clock pulse in which the higher order counter 
is counting by one, the CLiN is clocking in the high signal 
presented by the CLOUT of the LSC. The CINS in the higher 
order counter will ripple through the chain to update the 

CLOCK 

00-05 

CLK 

So "LO" 

COUT 

COUT 

Do-Ds 

Figure 3. 60blt Programmable Divider 

SY10E136 
SY100E136 

count status for the next occurrence of terminal count on 
the LSC. This ripple propagation will not affect the count 
frequency as it has 2s-1 or 63 clock pulses to ripple through 
without affecting the count operation of the chain. 

The only limiting factor which could reduce the count 
frequency of the chain as compared to a free running single 
device will be the set-up time of the CLiN input. This limit 
will consist of the CLK to CLOUT delay of the E136, plus the 
CUN set-up time, plus any path length differences between 
the CLOUT output and the clock. 

Programmable Divider 
Using external feedback of the COUT pin, the E136 can 

be configured as a programmable divider. Figure 3 illustrates 
the configuration for a 6-bit count-down programmable 
divider. If for some reason a count-up divider is preferred, 
the COUT signal is simply fed back to S2 rather than S1. 
Examination of the truth table for the E136 shows that when 
both S1 and S2 are LOW, the counter will parallel load on 
the next positive transition of the clock. If the S2 input is 
low and the S1 input is high, the counter will be in the 
count-down mode and will count towards an all zero state 
upon successive clock pulses. Knowing this and the 
operation of the COUT output, it becomes a trivial matter to 
build programmable dividers. 

For a programmable divider, one must to load a 
predesignated number into the counter and count to terminal 
count. Upon terminal count, the counter should automatically 
reload the divide number. With the architecture shown in 
Figure 3, when the counter reaches terminal count, the 
COUT output, and thus the S1 input, will go LOW. This, 
combined with the low on S2 will cause the counter to load 
the inputs present on Do-Os. Upon loading the divide value 
into the counter, COUT will go HIGH as the counter is no 
longer at terminal count, thereby placing the counter back 
into the count mode. 

Divide Preset Data Inputs 
Ratio D5 D4 D3 D2 D1 DO 

2 L L L L L H 
3 L L L L H L 
4 L L L L H H 
5 L L L H L L 
* * * * * * * 
* * * * * * * 

36 H L L L H H 
37 H L L H L L 
38 H L L H L H 
* * * * * * * 

* * * * * * * 

62 H H H H L H 
63 H H H H H L 
64 H H H H H H 

Table 1. Presellnputs Versus Divide Ratio 
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0SYi'''~'RGY SY10E136 
n~, SY100E136 

~~ -------------------------------------------------------------------------
LOAO 100100 100011 000011 000010 000001 000000 LOAO 

CLOCK 

,--------- ... ----------------,. 
8, -------r-J 

,..--------- ... ----------------. 
CouT ------t-...J 0lVIOEBY37 

Figure 4. Programmable Divider Waveforms 

The exercise of building a programmable divider then 
becomes simply determining what value to load into the 
counter to accomplish the desired division. Since the load 
operation requires a clock pulse, to divide by N, N-1 must 
be loaded into the counter. A single E136 device is capable 
of divide ratios of 2 to 64, inclusive. Table 1 outlines the 
load values for the various divide ratios. Figure 4 presents 
the waveforms resulting from a divide by 37 operation. Note 
that the availability of the COUT complimentary output 
(COUT) allows the user to choose the polarity of the divide 
by output. 

For single device programmable counters, the E016 
counter is probably a better choice than the E136. The 
E016 has an internal feedback to control the reloading of 
the counter. This not only simplifies board design, but also 
will result in a faster maximum count frequency. 

00-05 00-05 
I I I I I I I I I I I I 

For programmable dividers of larger than a bits, the 
benefits of the E016 diminishes and, in fact, for very wide 
dividers, the E136 will provide the capability of a faster 
count frequency. Figure 5 shows the architecture of a 24-
bit programmable divider implemented using E136 counters. 
Note the need for one external gate to control the loading of 
the entire counter chain. An ideal device for the external 
gating of this architecture would be the 4-input OR function 
in the a-lead SOIC ECLinPS Lite™ family. However, the 
final decision as to what device to use for external gating 
requires a balancing of performance needs, cost and 
available board space. Note that because of the need for 
external gating, the maximum count frequency of a given 
sized programmable divider will be less than that of a single 
cascaded counter. 

00-05 00-05 
I I I I I I I I I I I I 

CLOCK 0 ,-->-- >CLK 8, - >CLK 8, r-- '--~CLK 8, r-- '- i>CLK 8, 

"L 

"L 

0"-

0"-

L8B 

GiN CaUT 

CLIN CLOUT 

I I I I I I 
Do-Os 

M8B 
"LO" 

L GiN CaUT GiN 
-

GiN CaUT caUT 

CUN CLOUT - CUN CLOUT r- CUN CLOUT 

I I I I I I I I I I I I I I I I I I 
Do-Os Do-Os Do-Os 

L(- I 

Figure 5. 24·bit Programmable Divider Architecture 
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~ 8-BIT RIPPLE PRELIMINARY 

S"&'~r2GY SY10E137 , •• ~n COUNTER SY100E137 
SEMICONDUCTOR 

FEATURES 

• 1.8GHz min. count frequency 
• Synchronous and asynchronous enable pins 

• Differential clock Input and data output pins 

• VBB output for single-ended use 

• Asynchronous Master Reset 

• Internal 7SKO Input pull-down resistors 

• Extended 1 DOE VEE range of -4.2V to -S.46V 

• ESD protection of 2000V 

DESCRIPTION 

The SY10E/100E137 are very high speed binary ripple 
counters. The two least significant bits were designed 
with very fast edge rates, while the more significant bits 
maintain standard ECLinPS output edge rates. This allows 
the counters to operate at very high frequencies, while 
maintaining a moderate power dissipation level. 

The devices are ideally suited for multiple frequency 
clock generation, as well as for counters in high
performance ATE time measurement boards. 

Both asynchronous and synchronous enables are 
available to maximize the device's flexibility for various 
applications. The asynchronous enable input, A_Start, 
when asserted, enables the counter while overriding any 

PIN CONFIGURATION 

,... ,... CD CD § 
010010 > 010 

A_Start 26 18 Q4 

EN1 27 17 04 

EN2 28 16 Vee 
VEE CD TOP VIEW 15 03 

PlCC 
ClK 14 Q3 

ClK 3 13 02 

Vss 4 12 02 

a: 8oloor6§ :::!: .g > 

synchronous enable signals. The E137 features XOR'ed 
enable inputs, EN1 and EN2, which are synchronous to 
the ClK input. When only one synchronous enable is 
asserted, the counter becomes disabled on the next elK 
transition. All outputs remain in the previous state poised 
for the other synchronous enable or A_Start to be asserted 
in order to re-enable the counter. Asserting both 
synchronous enables causes the counter to become 
enabled on the next transition of the elK. ENI (or EN2) 
and elK edges are coincident. Sufficient delay has been 
inserted in the ClK path (to compensate for the XOR gate 
delay and the internal D-flip-flop set-up time) to ensure 
that the synchronous enable Signal is clocked correctly; 
hence, the counter is disabled. 

The E137 can also be driven single-endedly utilizing 
the VBB output supply as the voltage reference for the 
elK input signal. If a single-ended signal is to be used, 
the VBB pin should be connected to the ClK input and 
bypassed to ground via a O.01J.lF capacitor. VBB can only 
source/sink O.SmA; therefore, it should be used as a 
switching reference for the E137 only. 

All input pins left open will be pulled lOW via an input 
pull-down resistor. Therefore, do not leave the differential 
elK inputs open. Doing so causes the current source 
transistor of the input clock gate to become saturated, 
thus upsetting the internal bias regulators and jeopardizing 
the stability of the device. 

The asynchronous Master Reset resets the counter to 
an all zero state upon assertion. 

PIN NAMES 

Pin Function 

ClK,ClK Differential Clock Inputs 

Oo-Q7, Oo-Q7 Differential 0 Outputs 

A Start Asynchronous Enable Input 

EN1, EN2 Synchronous Enable Inputs 

MR Asynchronous Master Reset 

Vss Switching Reference Output 

© 1994 Synergy Semiconductor Corporation 
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0SVU-RGY SY10E137 
If .... ' SY100E137 

~~ ----------------------------------------------------------------
BLOCK DIAGRAM 

D R Q 

elK Q 
elK 

elK --....,1--------1 
elK ---------q 

Qo 00 

MR------------+-----~-------~~-----J 

VBB ..... -----

SEQUENTIAL TRUTH TABLE(1) 

Function EN, EN2 A Start MR elK 07 Qe Os 04 03 02 0, 

Reset X X X H X l l l l l l l 

Count l l l l Z l l l l l l l 
l l l l Z l l l l l l H 
l l l l Z l l l l l l H 

Stop H l l l Z l l l l l l H 
H l l l Z l l l l l l H 

Async. Start H l H l Z l l l l l H l 
H l H l Z l l l l l H l 
l l H l Z l l l l l H H 

Count l l l l Z l l l l l H H 
l l l l Z l l l l H l l 
l l l l Z l l l l H l l 

Stop l H l l Z l l l l H l l 
l H l l Z l l l l H l l 

Sync. Start H H l l Z l l l l H l H 
H H l l Z l l l l H l H 
H H l l Z l l l l H H l 

Stop H l l l Z l l l l H H l 
H l l l Z l l l l H H l 

Count l l l l Z l l l l H H l 
l l l l Z l l l l H H H 
l l l l Z l l l l H H H 

Reset X X X H X l l l l l l l 

NOTE: 
1. Z = LOW-to-HIGH transition 
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0S"""'RGY SY10E137 ""5, SY100E137 
E~ ________________________________________________________________________ _ 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = Vcca = GND 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

VEE Output Reference Voltage V -
10E -1.38 - -1.27 -1.35 - -1.25 -1.31 - -1.19 
100E -1.38 - -1.26 -1.38 - -1.26 -1.38 - -1.26 

IIH Input HIGH Current - - 150 - - 150 - - 150 I!A -
lEE Power Supply Current mA -

10E - 121 145 - 121 145 - 121 145 
100E - 121 145 - 121 145 - 139 167 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = Vcca = GND 

TA = O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

!COUNT Max. Count Frequency 1800 2200 - 1800 2200 - 1800 2200 - MHz -
tPLH Propagation Delay to Output ps -
tPHL ClKtoOo 1300 1700 2150 1300 1700 2150 1350 1750 2200 

ClKto01 1600 2025 2500 1600 2050 2500 1650 2100 2550 
ClKto02 1950 2425 2925 1950 2450 2925 2025 2500 3000 
ClKtoQ3 2275 2750 3350 2275 2775 3350 2350 2850 3425 
ClKto04 2625 3125 3750 2625 3150 3750 2700 3225 3625 
ClKtoOs 2950 3450 4150 2950 3475 4150 3050 3550 4250 
ClK to 06 3250 3775 4450 3250 3800 4450 3375 3925 4600 
ClKto07 3575 4075 4800 3575 4125 4800 3700 4250 4950 
A_Start to 00 950 1325 1700 950 1325 1700 950 1325 1700 
MR to 00 700 1000 1300 700 1000 1300 700 1000 1300 

t. Set-up Time (EN1, EN2) 0 -150 - 0 -150 - 0 -150 - ps -
th Hold TIme (EN1, EN2) 300 150 - 300 150 - 300 150 - ps -
tRR Reset Recovery Time 400 200 - 400 200 - 400 200 - ps -

MR, A Start 

tPW Minimum Pulse Width 400 - - 400 - - 400 - - ps -
ClK, MR, A Start 

VPP Minimum Input Swing (ClK) 0.25 - 1.0 0.25 - 1.0 0.25 - 1.0 V 1 

VCMR Com. Mode Range (ClK) -0.4 - -2.0 -0.4 - -2.0 -0.4 - -2.0 V -
tr RiselFall Time, 200/0 to 800/0 ps -
tf 00,01 150 - 400 150 - 400 150 - 400 

02--07 275 - 600 275 - 600 275 - 600 

NOTE: 
, 1. Minimum input swing for which AC parameters are guaranteed. Full DC ECl output swings will be generated with only SOmV input swings. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E137JC J28-1 Commercial 

SY100E137JC J28-1 Commercial 
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-=- SY10E141 SYNERGY 8-BIT SHIFT REGISTER SY100E141 
SEMICONDUCTOR 

FEATURES 

• 7DOMHz min. shift frequency 
• 8 bits wide 

• BI-dlrectlonal 
• Four selectable modes for full functionality 

• Asynchronous Master Reset 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

1DOK ECl levels 

• Extended 1 DOE VEE range Of -4.2V to -5.46V 

• Internal 75KO Input pulldown resistors 
• Fully compatible with Motorola MC10E/100E141 

• Pin-compatible with E241 

PIN CONFIGURATION 

..s oC3CS~o W..J 
Cl)C 

SEl1 26 

ClK 27 
MR 28 

TOP VIEW 
VEE PlCC 
DR 2 
Do 3 
01 4 

OJ '" 258 860 cc 
~ 

BLOCK DIAGRAM 

DR 

Do 

18 as 
17 05 
16 Vee 
15 NC 
14 Vcco 
13 04 
12 Qa 

DESCRIPTION 

The SY10E141 and SY100E141 are 8-bit, full-function 
shift registers deSigned for use in new, high-performance 
Eel systems. The E141 performs seriaVparaliel in and 
seriaVparaliel out, shifting in either direction. The eight 
inputs 00-07 accept parallel input data, while OUOR accept 
serial input data for lefUright shifting. 

The two select pins, SElo and SEll permit four modes of 
operation: load, Hold, Shift left and Shift Right, as shown 
in the Truth Table. Input data is clocked into the register on 
the rising clock edge after meeting the minimum set-up time. 
A logic HIGH on the Master Reset (MR) pin asynchronously 
resets all the registers to zero. 

PIN NAMES 

Pin Function 

00-07 Parallel Data Inputs 

Dl,DR Serial Data Inputs 

SElo, SEL1 Mode Select Inputs 

ClK Clock 

00-07 Data Outputs 

MR Master Reset 

Dl 

SEl1---'--r-+-~------~-+~--r-----~ 
SE~----~~+-~--------~~--r---------~ 
ClK------~~+-----------~_r----------~ 
MR--------~~----------~~----------~ 

© 1994 Synergy Semiconductor Corporation 
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0S'tlaleRGY SY10E141 
r .... ' SY100E141 
E~ ________________________________________________________________________ _ 

TRUTH TABLE 

Function Dl DR SElo SEl1 MR ClK Qo 01 02 03 Q4 as Qe 07 

Load X X L L L Z Do 01 02 03 04 05 06 07 

Shift Right X L L H L Z L Qo 01 02 Q3 04 05 as 
X H L H L Z H L Qo 01 02 Q3 04 as 

Sh~t Left L X H L L Z L Qo 01 02 Q3 04 05 L 
H X H L L Z Qo 01 02 Q3 04 05 L H 

Hold X X H H L Z Qo 01 02 Q3 04 05 L H 
X X H H L Z Qo 01 02 Q3 04 as L H 

Reset X X X X H X L L L L L L L L 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= DOC TA=+25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 J.1A -
lEE Power Supply Current mA -

10E - 131 157 - 131 157 - 131 157 
100E - 131 157 - 131 157 - 151 181 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= DOC TA= +25°C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

fSHIFT Max. Shift Frequency 700 900 - 700 900 - 700 900 - MHz -
tPlH Propagation Delay to Output ps -
tPHl CLK 625 750 975 625 750 975 625 750 975 

MR 600 725 975 600 725 975 600 725 975 

Is Set-upTime ps -
0 175 25 - 175 25 - 175 25 -
SELo 350 200 - 350 200 - 350 200 -
SELl 300 150 - 300 150 - 300 150 -

th Hold Time ps -
0 200 -25 - 200 -25 - 200 -25 -
SELo 100 -200 - 100 -200 - 100 -200 -
SEl1 100 -150 - 100 -150 - 100 -150 -

tRR Reset Recovery Time 900 700 - 900 700 - 900 700 - ps -
tPW Minimum Pulse Width 400 - - 400 - - 400 - - ps -

CLK, MR 

tSKEW Within-Device Skew - 60 - - 60 - - 60 - ps 1 

tr RiselFall Time 300 525 800 300 525 800 300 525 800 ps -
II 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 
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~Y SY10E141 
SY100E141 ------------------------------------------------

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Ra~e 

SY10E141JC J28-1 Commercial 

SY100E141JC J28-1 Commercial 
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o ' SY10E142 SYNERGY 9-81T SHIFT REGISTER SY100E142 
SEMICONDUCTOR 

FEATURES 

• 700MHz min. shift frequency 

• 9 bits wide for byte-parity applications 

• Asynchronous Master Reset 

• Dual clocks 
• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 7SKQ Input pulldown resistors 

• Fully compatible wHh Motorola MC10E/100E142 

PIN CONFIGURATION 

...J 8 
~ocoCS~o 

MR 26 18 07 
CLK1 27 17 Os 
CLK2 28 

TOP VIEW 
16 Vcc 

VEE PLCC 15 05 
S·IN 2 14 Vcco 

Do 3 13 04 
01 4 12 Q3 

'" '" ... o 0 ~ '" 0 00 g 00 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E142 and SY100E142 are high-speed 9·bit 
shift registers designed for use in new, high-performance 
ECl systems. The E142 can accept serial or parallel data to 
be shifted out in one direction as both serial and parallel 
outputs. The nine inputs, Do-De, accept parallel input data, 
while S-IN accepts serial input data. 

The SEl (Select) control pin serves to determine the 
mode of operation, either SHIFT or lOAD. The shift direction 
is from bit 0 to bit 8. The input data has to meet the set-up 
time before being clocked into the nine input registers on the 
rising edge of ClKl or ClK2. Shifting is also performed on 
the rising edge of either ClKl or ClK2. The MR (Master 
Reset) control signal asynchronously resets all nine registers 
to a logic lOW when a logic HIGH is applied to MR. 

The E142 is designed for applications such as diagnostic 
scan registers, parallel-to-serial conversions and is also 
suitable for byte-wide parity. 

PIN NAMES 

Pin 

Do-Da 

S-IN 

SEL 

CLK1, CLK2 

MR 

Oo-Oa 

4-43 

Function 

Parallel Data Inputs 

Serial Data Input 

Mode Select Input 

Clock Inputs 

Master Reset 

Data Outputs 

Rev.: B Amondment: 10 
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SY10E142 
SY100E142 ~Y 

~----------------------~----------------------
BLOCK DIAGRAM 

S-IN 

Do 

02 

03 I'-"--.....J 

Os 
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~YNERGY 
SEMICONDUCTOR 

SY10E142 
SY100E142 

-------------------------------------------------------
TRUTH TABLE 

SEL MODE 

l lOAD 

H SHIFT 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veco = GND 

TA=O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 !LA -
lEE Power Supply Current mA -

10E - 120 145 - 120 145 - 120 145 
100E - 120 145 - 120 145 - 138 165 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)' Vee = Veea = GND . , 
TA= QOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

fSHIFT Max. Shift Frequency 700 900 - 700 900 - 700 900 - MHz -
tPlH Propagation Delay to Output ps -
tPHl ClK 600 800 1000 600 800 1000 600 800 1000 

MR 600 800 1000 600 800 1000 600 800 1000 

ts Set-upTime ps -
D 50 -100 - 50 -100 - 50 -100 -
SEl 300 150 - 300 150 - 300 150 -

th Hold Time ps -
D 300 100 - 300 100 - 300 100 -
SEL 75 -150 - 75 -150 - 75 -150 -

tRR Reset Recovery Time 900 700 - 900 700 - 900 700 - ps -
tpw Minimum Pulse Width 400 - - 400 - - 400 - - ps -

ClK, MR 

tSKEW Within-Device Skew - 75 - - 75 - - 75 - ~s 1 

tr Rise/Fall Time 300 525 800 300 525 800 300 525 800 ps -
tf 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E142JC J28-1 Commercial 

SY100E142JC J28-1 Commercial 
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o 
S v .. '~nGY 9-BIT HOLD REGISTER SY10E143 

, ' .. ~n SY100E143 
SEMICONDUCTOR 

FEATURES 

• 700MHz min. operating frequency 
• 9 bits wide lor byte-parity applications 

• Asynchronous Master Reset 

• Dual clocks 
• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 
• Internal 75kn Input pulldown resistors 

• Fully compatible with Motorola MC10E/100E143 

PIN CONFIGURATION 

u:l",r-",,,,8 a cnCCCC> 

MR 26 18 07 
CLKI 27 17 Os 
CLK2 28 16 Vee 

VEE TOP VIEW 15 Os PLCC 
NC 2 14 Vcco 

Do 3 13 04 

01 4 12 03 

N 80 ~ 000 C 

to 1994 Synergy Semiconductor Corporadon 

DESCRIPTION 

The SY10E143 and SY100E143 are high-speed 9-bit 
hold registers designed for use in new, high-performance 
ECl systems. The E143 can hold current data or load new 
data. The nine inputs, 00-08, acoept parallel input data. 

The SEl (Select) control pin serves to determine the 
mode of operation; either HOLD or lOAD. The input data 
has to meet the set-up time before being clocked into the nine 
input registers on the rising edge of ClK1 or ClK2. The MR 
(Master Reset) control signal asynchronously resets all nine 
registers to a logic lOW when a logic HIGH is applied to MR. 

The E143 is designed for applications requiring high
speed registers, pipeline registers, synchronous operation, 
and is also suitable for byte-wide parity. 

PIN NAMES 

Pin 

00-08 

SEL 

CLK1, CLK2 

MR 

00-08 

NC 

Function 

Parallel Data Inputs 

Mode Select Input 

Clock Inputs 

Master Reset 

Data Outputs 

No Connection 

RaY.: B _mom: 10 
las .. Date: Flbruary.lll94 
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SY100E143 --------------------------------------

BLOCK DIAGRAM 

Do 

01-- L_---' 

02 

03 

04 

05 

06 

CLK1_-.....-....... 
CLK2----
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J!:O!81f!Y 

SY10E143 
SY100E143 

-------------------------------------------------------
TRUTH TABLE 

SEL MODE 

L lOAD 

H HOLD 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veco = GND 

TA=O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UnH Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 !LA -
lEE Power Supply Current mA -

10E - 120 145 - 120 145 - 120 145 
100E - 120 145 - 120 145 - 138 165 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UnH CondHlon 

fMAX Max. Toggle Frequency 700 900 - 700 900 - 700 900 - MHz -
tPLH Propagation Delay to Output ps -
tPHL ClK 600 800 1000 600 800 1000 600 800 1000 

MR 600 800 1000 600 800 1000 600 800 1000 

ts Set-up Time ps -
0 50 -100 - 50 -100 - 50 -100 -
SEL 300 150 - 300 150 - 300 150 -

th Hold Time ps -
0 300 100 - 300 100 - 300 100 -
SEl 75 -150 - 75 -150 - 75 -150 -

tRR Reset Recovery Time 900 700 - 900 700 - 900 700 - ps -
tpw Minimum Pulse Width 400 - - 400 - - 400 - - ps -

ClK. MR 

tSKEW Within· Device Skew - 75 - - 75 - - 75 - ps 1 

tr RiselFall Time 300 525 800 300 525 800 300 525 800 ps -
tf 20% to 80% 

NOTE: 
I. Within·device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10El43JC J28·1 Commercial 

SY100El43JC J28·1 Commercial 
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~ SY10E150 
SYNERGY 6-BIT 0 LATCH SY100E150 

SEMICONDUCTOR 

FEATURES 

• 700ps max. propagation delay 

• Differential outputs 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 751<0 Input pulldown resistors 

• Fully compatible wHh Motorola MC10E/100E150 

PIN CONFIGURATION 

a:~Zo § 
::::E ~ ~ z > 100 

Os 26 18 04 
04 27 17 04 
D3 28 16 Vee 

VEE TOP VIEW IS 53 PlCC 
02 2 14 03 
DI 3 13 02 
Do 4 12 02 

~ § 010010 § 
> > 

PIN NAMES 

Pin Function 

Do-Os Data Inputs 

lENI, lEN2 latch Enables 

MR Master Reset 

Qo--Qs True Outputs 

Qo--Qs Inverting Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E150 and SY100E150 are 6-bit D latches with 
differential outputs designed for use in new, high- performance 
Eel systems. When both Latch Enables (LEN1, LEN2) are 
at a logic LOW, the latch is in the transparent mode and input 
data propagates through to the output. A logic HIGH on 
either LEN1 or LEN2 (or both) latches the input data. The 
Master Reset (MR) overrides all other signals to set the a 
outputs to a logic LOW. 

BLOCK DIAGRAM 

Do 

DI 

D2 

03 

D4 

Os 

lEN 1 
lEN2 

MR 
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Qo 

00 

01 

01 

02 

Q2 

03 

03 

04 

04 

Os 

Os 
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~Y SY10E150 
SY100E150 

-------------------------------------------------------
TRUTH TABLE(1) 

(Each Latch) 

On 

H 

L 

X 

X 

X 

NOTES: 
1. H = HIGH state 

L= LOW state 
X = Don't care 

INPUTS 

LENl 

L 

L 

X 

H 

X 

LENz MR 

L L 

L L 

H L 

X L 

X H 

2. Retains Data that is present before the LEN positive transition. 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)' Vee = Veeo = GND . , 
TA=O°C 

Symbol Parameter Min. Typ. Max. 

IIH Input HIGH Current 
D - - 200 
LENMR - - 150 

lEE Power Supply Current 
10E - 52 62 
100E - 52 62 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O°C 

Symbol Parameter Min. Typ. Max. 

tPLH Propagation Delay to Output 
tPHL D 250 375 550 

LEN 375 500 700 
MR 450 625 750 

Is Se·tup Time, 0 200 50 -
th Hold Time, D 200 -50 -
tRR Reset Recovery Time 750 650 -
tPW Minimum Pulse Width, MR 400 - -
ISKEW Within·Device Skew - 50 -
Ir Rise/Fall Time 300 450 650 
If 20%1080% 

NOTE: 

OUTPUTS 

Qn Qn 

H L 

L H 

Latched(2) Latched(2) 

Latched(2) Latched(2) 

L H 

TA= +25°C TA= +85°C 

Min. Typ. Max. Min. Typ. Max. 

- - 200 - - 200 
- - 150 - - 150 

- 52 62 - 52 62 
- 52 62 - 60 72 

TA= +25°C TA= +85°C 

Min. Typ. Max. Min. Typ. Max. 

250 375 550 250 375 550 
375 500 700 375 500 700 
450 625 750 450 625 750 

200 50 - 200 50 -
200 -50 - 200 -50 -
750 650 - 750 650 -
400 - - 400 - -
- 50 - - 50 -

300 450 650 300 450 650 

1. Within·device skew is defined as identical transitions on similar paths through a device. 

4-50 

OPERATING 

MODE 

Latch 

Asynchronous 

Unit Condition 

I1A -

mA -

Unit Condition 

ps -

ps -
ps -
ps -
ps -
ps 1 

ps -



0SV'&6I1!!f'R~Y SY10E150 
~""j u SY100E150 ~M~~TQR ______________________________________________________________________ ___ 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E150JC J28-1 Commercial 

SY100E150JC J28-1 Commercial 
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-=- SY10E151 SYNERGY 6-BIT 0 REGISTER SY100E151 
SEMICONDUCTOR 

FEATURES 

• 1100MHz toggle frequency 

• Differential outputs 

• Asynchronous Master Reset 

• Dual clocks 
• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75KO Input pulldown resistors 

• Fully compatible with Motorola MC10E/100E151 

PIN CONFIGURATION 

N ~ § 
~ :5 :5 0 ""n ooz>po 

05 18 04 
04 17 04 
D3 16 Vee 

VEE 
TOP VIEW 

Oa PlCC 15 
02 14 03 
01 13 02 
Do 12 02 

0 
Z 

PIN NAMES 

Pin Function 

00-05 Data Inputs 

ClKl, ClK2 Clock Inputs 

MR Master Reset 

00-05 True Outputs 

00-05 Inverting Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E151 and SY100E151 offer 6 edge-triggered, 
high-speed, master-slave D-type flip-flops with differential 
outputs, deSigned for use in new, high-performance ECl 
systems. The two external clock Signals (ClKl, ClK2) are 
gated through a logical OR operation before use as clocking 
control for the flip-flops. Data is clocked into the flip-flops on 
the rising edge of either ClK 1 QJ ClK2 (or both). When both 
ClK 1 and ClK2 are at a logiC lOW, data enters the master 
and is transferred to the slave when either ClK 1 or ClK2 (or 
both) go HIGH. 

The MR (Master Reset) signal operates asynchronously 
to make all Q outputs go to a logic LOW. 

BLOCK DIAGRAM 

Do 

01 

02 

03 

04 

05 

ClKl 
ClK2 

MR 

4-52 

Qo 

00 

01 

01 

02 

02 

03 

Oa 

04 

54 

05 

05 
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'0 
SYNERGY 

SEMICONDIJCTOR 

TRUTH TABLES(l) 

Asynchronous Operation 

Inpl,lts 

On I ClK1 I ClK2 

X I X I 
NOTE: 
1. H = HIGH Voltage level 

l = lOW Voltage level 
x = Don't Care 

X 
I 
I 

t = Time before positive ClK transition 
t+ 1 = Time after positive ClK transition 
./ = lOW-to-HIGH transition 

Output 

MR Oo(t + 1) 

H L 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); VCC = VCCO = GND 

TA= O°C 

Symbol Parameter Min. Typ. Max. 

hH Input HIGH Current - - 150 

lEE Power Supply Current 
10E - 65 78 
100E - 65 78 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = VCCO = GND 

TA= O°C 

Symbol Parameter Min. Typ. Max. 

fMAX Max. Toggle Frequency 1100 1400 -
tPLH Propagation Delay to Output 
tPHL CLK 475 650 800 

MR 475 650 850 

t. Set-up Time, D 0 -175 -
th Hold Time, D 350 175 -
tRR Reset Recovery Time 750 550 -
tpw Minimum Pulse Width 400 - -

CLK, MR 

tSKEW Within-Device Skew - 65 -
tr RiselFall Time 300 450 700 
tf 20%1080% 

NOTE: 

Synchronous Operation 

Inputs 

On ClK1 ClK2 

L ./ L 

H ./ L 

L L ./ 

H L ./ 

X H ./ 

X ./ H 

X L L 

TA= +25°C TA= +85°C 

Min. Typ. Max. Min. Typ. Max. 

- - 150 - - 150 

- 65 78 - 65 78 
- 65 78 - 75 90 

TA= +25°C TA= +85°C 

Min. Typ. Max. Min. Typ. Max. 

1100 1400 - 1100 1400 -

475 650 800 475 650 800 
475 650 850 475 650 850 

0 -175 - 0 -175 -
350 175 - 350 175 -
750 550 - 750 550 -
400 - - 400 - -

- 65 - - 65 -
300 450 700 300 450 700 

1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E151JC J28-1 Commercial 

SY100E151JC J28-1 Commercial 
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MR 
L 

L 

L 

L 

L 

L 

L 

Unn 

ILA 

mA 

Unit 

MHz 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

SY10E151 
SY100E151 

Output 

Qn(t + 1) 

L 

H 

L 

H 

On(t) 

On(t) 

On(t) 

Condnlon 

-
-

CondHlon 

-
-

-
-
-
-
1 

-

.. 



-=- SY10E154 SYNERGY 5-81T 2:1 MUX-LATCH SY100E154 
SEMICONDUCTOR 

FEATURES 

• 750ps max. lEN to output 
• 700ps max. 0 to output 

• Differential outputs 
• Asynchronous Master Reset 
• Dual latch-enables 
• ESD protection of 2000V 

• Fully compatible with Industry standard 10KH, 
100K ECl levels 

• Extended 100E VEE range Of -4.2V to -5.46V 

•. Internal 75Kn Input pulldown resistors 

• Fully compatible with Motorola MC10E/100E154 

PIN CONFIGURATION 

d c3 a 8 ~ 10 0 

SEL 26 18 03 
LEN1 27 17 03 
LEN2 26 TOP VIEW 16 Vee 

VEE PLCC 15 Q2 
MR 2 14 02 
Doa 3 13 01 
Doll 4 12 01 

.. 
~~~§818 c 

::> 

PIN NAMES 

Pin Function 

Doa-D4a Input Data a 

Dob-D4b Input Datab 

SEL Data Select Input 

LEN1, LEN2 Latch Enables 

MR Master Reset 

00-04 True Outputs 

00-04 Inverted Outputs 

@ 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OE154 andSY1 OOE1540fferfive 2:1 multiplexers 
followed by latches with differential outputs, designed for use 
in new, high-performance Eel systems. The two external 
latch-Enable Signals (lEN1, lEN2) are gated through a 
logical OR operation before use as control for the five 
latches. When both LENl and lEN2 are at a logic lOW, the 
latches are transparent, thus presenting the data from the 
multiplexers at the output pins. If either lENl or lEN2 (or 
both) are at a logic HIGH, the outputs are latched. 

The multiplexer operation is controlled by the SEl(Select) 
signal which selects one of the two bits of input data at each 
mux to be passed through . 

The MR (Master Reset) signal operates asynchronously 
to make all Q outputs go to a logic lOW. 

BLOCK DIAGRAM 

Daa 

Dab 

D1a 

D1b 

D2a 

D2b 

D3a 

D3b 

D4a 

D4b 

SEL 

LEN1 
LEN2 

MR 
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TRUTH TABLES 

SEL Data LEN1 

H a L 

L b H 

X 

DC ELECTRICAL CHARACTERISTICS 

vee = vee (Min.) to Vee (Max.); Vee = Veeo = GND 
TA: O°C TA= +25°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

IIH Input HIGH Current - - 150 - - 150 

lEE Power Supply Current 
10E - 76 91 - 76 91 
100E - 76 91 - 76 91 

AC ELECTRICAL CHARACTERISTICS 

Vee = Vee (Min.) to Vee (Max.); Vee = Veeo = GND 

TA= O°C TA= +25°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

tPlH Propagation Delay to Output 
tPHl D 325 500 700 325 500 700 

SEL 475 650 925 475 650 925 
LEN 350 500 750 350 500 750 
MR 450 600 800 450 600 800 

ts Se-tupTime 
D 300 100 - 300 100 -
SEL 500 250 - 500 250 -

th Hold lime 
D 300 -100 - 300 -100 -
SEL 200 -250 - 200 -250 -

tRR Reset Recovery Time 800 600 - 800 600 -
tPW Minimum Pulse Width, MR 400 - - 400 - -
tSKEW Within-Device Skew - 50 - - 50 -
tr RiselFalilime 300 475 800 300 475 800 
tf 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EI54JC J28-1 Commercial 

SY100EI54JC J28-1 Commercial 

4-55 

LEN2 

L 

X 

H 

TA= +85°C 

Min. Typ. Max. 

- - 150 

- 76 91 
- 87 105 

TA= +85°C 

Min. Typ. Max. 

325 500 700 
475 650 925 
350 500 750 
450 600 800 

300 100 -
500 250 -

300 -100 -
200 -250 -
800 600 -
400 - -
- 50 -
300 475 800 

Latch 

SY10E154 
SY100E154 

Transparent 

Latched 

Latched 

Unit Condition 

J.LA -
mA -

Unit Condition 

ps -

ps -

ps -

ps -
ps -
ps 1 

ps -

.. 



~ SY10E155 
SYNERGY 6-BIT 2:1 MUX-LATCH SY100E155 

SEMICONDUCTOR 

FEATURES 

• 750ps max. lEN to output 

• 700ps max. D to output 

• Single-ended outputs 
• Asynchronous Master Reset 

• Dual latch-enables 
• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75KQ Input pulldown resistors 
• Fully compatible with Motorola MC10E/100E155 

PIN CONFIGURATION 

0 
~~:~~o oooooz g 

DSb 26 18 05 
LEN1 27 17 04 
LEN2 28 TOP VIEW 16 Vee 

VEE PLCC 15 03 
MR 2 14 02 

SEL 3 13 Veeo 
Doa 12 01 

.0 .. .0 '" .0 0 8 0 
is is '" '" {} 0 00 {} 

> 

PIN NAMES 

Pin Function 

Doa-Dsa Input Data a 

DOb-Dsb Input Data b 

SEL Data Select Input 

LEN1, LEN2 Latch Enables 

MR Master Reset 

00-05 Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OE155 and SY1 OOE155 offer six 2:1 multiplexers 
followed by latches with single-ended outputs, designed for 
use in new, high-performance Eel systems. The two external 
latch-enable signals (lENl and lEN2) are gated through a 
logical OR operation before use as control forthe six latches. 
When both lENl and lEN2 are at a logic lOW, the latches 
are transparent, thus presenting the data frornthe multiplexers 
at the output pins. If either lENl or lEN2 (or both) are at a 
logic HIGH, the outputs are latched. 

The multiplexer operation is controlled by the SEl (Select) 
signal which selects one of the two bits of input data at each 
mux to be passed through. 

The MR (Master Reset) signal operates asynchronously 
to take all outputs to a logic lOW. 

BLOCK DIAGRAM 

Doa 
MUX 

DOb 

D1a 

D1b 

D2a 

D2b 

D3a 

D3b 

D4a 

D4b 

DSa 

DSb 

SEL 

LEN1 

LEN2 

MR 

4-56 

D 0 00 
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02 

Q3 

04 
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0SVN.-il-Y SY10E155 
w, ... , ,... SY100E155 
~M~ ______________________________________ --------__ ----------____________ ___ 

TRUTH TABLES 

SEL Data LENl LEN2 Latch 

H a L L Transparent 

L b H X Latched 

X H Latched 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max.); Vee = Veeo = GND 

TA= O°C TA=+25°C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IiH Input HIGH Current - - 150 - - 150 - - 150 itA -
lEE Power Supply Current mA -

10E - 85 102 - 85 102 - 85 102 
100E - 85 102 - 85 102 - 98 117 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL D 325 500 700 325 500 700 325 500 700 

SEL 475 675 925 475 675 925 475 675 925 
LEN 350 500 750 350 500 750 350 500 750 
MR 450 600 850 450 600 850 450 600 850 

ts Set·upTime ps -
D 300 100 - 300 100 - 300 100 -
SEL 500 250 - 500 250 - 500 250 -

th Hold Time ps -
D 300 -100 - 300 -100 - 300 -100 -
SEL 0 -250 - 0 -250 - 0 -250 -

tRR Reset Recovery Time 800 650 - 800 650 - 800 650 - ps -
tpw Minimum Pulse Width, MR 400 - - 400 - - 400 - - ps -
tSKEW Within-Device Skew - 75 - - 75 - - 75 - ps 1 

tr RiselFall Time 300 450 800 300 450 800 300 450 800 ps -
It 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E155JC J28-1 Commercial 

SY100E155JC J28-1 Commercial 
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~ 
Sva.~nGY 3-81T 4:1 MUX-LATCH SY10E156 

, •• ~n SY100E156 
SEMICONDUCTOR 

FEATURES 

• 900ps max. D to output 
• SOOps max. lEN to output 

• Differential outputs 
• Asynchronous Master Reset 

• Dual latch enables 

• ESD protection of 2000V 

• Fully compatible with Industry standard 10KH, 
100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75Kn Input pulldown resistors 
• Fully compatible with Motorola MC10El100E156 

PIN CONFIGURATION 

oil" ca "C u ..a as § 
........ C\I N N N cccccc> 

SELo 26 18 Q2 
SEl1 27 17 02 

MR 28 
TOP VIEW 

16 Vcc 
VEE 1 PLCC 15 01 

LENl 2 14 01 

LEN2 3 13 VCCO 
Ole 4 12 00 

.., .. .c 8 ~ 8a 0 o 0 cc cc g 

PIN NAMES 

Pin Function 

Dox-D2x Input Data 

SELo, SELl Select Inputs 

LEN1, LEN2 Latch Enables 

MR Master Reset 

00-02 True Outputs 

00-02 Inverted Outputs 

@ 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E156 and SY100E156 offer three 4:1 
multiplexers followed by latches with differential outputs, 
deSigned for use in new, high-performance EeL systems. 
The two external latch enable signals (LEN1 and LEN2) are 
gated through a logical OR operation before use as control 
for the three latches. When both LEN1 and LEN2 are at a 
logic LOW, the latches are transparent, thus presenting the 
data from the multiplexers at the output pins. If either LEN1 
orLEN2 (or both) are at a logic HIGH, the outputs are latched. 

The multiplexer operation is controlled by the Select 
(SELo, SEL 1) signals which select one ofthe four bits of input 
data at.each mux to be passed through. 

The MR (Master Reset) signal operates asynchronously 
to take all outputs to a logic LOW. 

BLOCK DIAGRAM 

DOa 
DOb 4:1 
Doc MUX 
DOd 

Dla 
Dlb 
Ole 
Old 

D2a 
D2b 
D2e 
D2d 

SELo 

SELl 

LENl 

LEN2 

MR 

4-58 
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~YNERGY S~~:~~= ~M~ ________________________________________________________________________ _ 

TRUTH TABLES 

LENl LENz Latch SELo SELl Data 

L L Transparent L L a 

H X Latched H L b 

X H Latched L H c 

H H d 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)' Vee = Veeo = GND .. 
TA= O·C TA=+25·C TA= +SS·C 

Symbol Parameter MIn. Typ. Max. MIn. Typ. Max. MIn. Typ. Max. Unit ConditIon 

IIH Input HIGH Current - - 150 - - 150 - - 150 ).LA -
lEE Power Supply Current mA -

10E - 75 90 - 75 90 - 75 90 
100E - 75 90 - 75 90 - 86 103 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O·C TA=+25·C TA= +SS·C 

Symbol Parameter Min. Typ. Max. MIn. Typ. Max. MIn. Typ. Max. Unit ConditIon 

tPLH Propagation Delay to Output ps -
tPHL 0 400 600 900 400 600 900 400 600 900 

SELo 550 775 1050 550 775 1050 550 775 1050 
SEL1 450 650 900 450 650 900 450 650 900 
LEN 350 500 800 350 500 800 350 500 800 
MR 350 600 825 350 600 825 350 600 825 

ts Set·upTime ps -
0 400 275 - 400 275 - 400 275 -
SELo 700 300 - 700 300 - 700 300 -
SEL1 600 400 - 600 400 - 600 400 -

th Hold Time ps -
0 300 -275 - 300 -275 - 300 -275 -
SELo 100 -300 - 100 -300 - 100 -300 -
SEL1 200 -400 - 200 -400 - 200 -400 -

tRR Reset Recovery Time 800 600 - 800 600 - 800 600 - ps -
tPW Minimum Pulse Width. MR 400 - - 400 - - 400 - - ps -
tSKEW Within· Device Skew - 50 - - 50 - - 50 - ps 1 

tr RiselFali Time 275 475 700 275 475 700 275 475 700 ps -
If 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

OrderIng Package Operating 
Code Type Range 

SY10E156JC J28·1 Commercial 

SY100E156JC J28·1 Commercial 
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-=- QUAD SY10E157 
SYNERGY 2:1 MULTIPLEXER SY100E157 

SEMICONDUCTOR 

FEATURES 

• Individual select controls 
• 550ps max. D to Output 
• 800ps max. SEl to Output 
• Internal 75Kn·lnput pull-down resistors 
• Extended 100E vee range of -4.2\1 to-5.46V 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K Eel levels 

PIN CONFIGURATION 

~U.lllg§88 
CfJ zoo >1 

D2b 26 18 02 
D2a 27 17 02 

SEL2 28 16 Vee 
VEE <D TOP VIEW 15 01 PLCC 

SEL1 2 14 01 
D1a 3 13 50 
D1b 4 12 Qo 

.s g 8 U U U 8 
w O OZZZg 
CfJ 

PIN NAMES 

Pin F\lnctlon 

Doa-03a Input Data a 

DOb-D3b Input Data b 

SELo-SEL3 Select Inputs 

Qo-Q3 True Outputs 

Qo-Q3 Inverted Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10/100E157 contain four 2:1 muHiplexers with 
differential outputs. The output data are controlled by the 
individual Select (SEL) inputs. The individual select control 
makes the devices well suited for random logic designs. 

4-60 

BLOCK DIAGRAM 

Doa;J;?= 00 
MUX -

. 00 Dob 0 
SELo 

01 MUX _ D1a;J;?= 
01 

D1b 0 

SEL1 

D2a;J;?= 02 
MUX -

02 D2b 0 

SEL2 

03 MUX _ Doa;J;?= 
Dob 0 

SEL3 

03 
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~. SY10E1S7 
SYNERGY SY100E1S7 
EM~ ________________________________________________________________________ _ 

TRUTH TABLE 

SEL Data 

H a 

L b 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veee = GND 

TA= o·c TA= +2S·C TA= +85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current IlA -
D - - 200 - - 200 - - 200 
SEL - - 150 - - 150 - - 150 

lEE Power Supply Current mA -
10E - 32 38 - 32 38 - 32 38 
100E - 32 38 - 32 38 - 37 44 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veee = GND 

TA= O·C TA=+25·C TA= +85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL D 220 380 550 220 380 550 220 380 550 

SEL 425 600 800 425 600 800 425 600 800 

tSKEW Within-Device Skew - 70 - - 70 - - 70 - ps 1 

tr RiselFali Times 275 400 650 275 400 650 275 400 650 ps -
If 20-80% 

NOTE: 
t. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E157JC J28-1 Commercial 

SY100E157JC J28-1 Commercial 
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0sva..~nGY 5-81T 2:1 MULTIPLEXER SY10E158 
, .... n SY100E158 

SEMICONDUCTOR 

FEATURES 

• 550ps max. D to output 
• 775pS max. SEl to output 

• Differential outputs 

• ESD protection of 2000V 

• Fully compatible wHh Industry standard 10KH, 
100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75Kn Input pulldown resistors 
• Fully compatible wHh Motorola MC10E/100E158 

PIN CONFIGURATION 

0 8 !J ;Ii cIIl u 
000 gld 13 g 

D4b 18 Oa 
D2a 17 Qa 
D2b 16 Vee 
VEE TOP VIEW 15 02 PLCC 
SEL 14 02 
Dca 13 VCCO 
DOb 12 01 

.. .0 § 010 § 0 0 0 
> > 

PIN NAMES 

Pin Function 

Dca-D4a Input Data a 

DOb-D4b Input Data b 

SEL Select Input 

00-04 True Outputs 

00-04 Inverted Outputs 

e 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OE158 and SY1 OOE158 offer five 2:1 multiplexers 
with differential outputs, designed for use in new, high
performance ECl systems. 

The multiplexer operation is controlled by the SEl (Select) 
signal which selects one of the two bits of input data at each 
mux to be passed through. 

BLOCK DIAGRAM 

Doa 
MUX 

DOb 

D1a 

D1b 

D2a 

D2b 

D3a 

D3b 

D4a 

D4b 

SEL 

Co 

Co 

01 

01 

02 

02 

Qa 

Oa 

04 

04 
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0S"aI.Ray SY10E1S8 
, ..... u SY100E158 
EM~ ________________________________________________________________________ _ 

TRUTH TABLE 

SEL Data 

H a 

l b 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O·C TA= +2S·C TA =+85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current J.1A -
D - - 200 - - 200 - - 200 
SEl - - 150 - - 150 - - 150 

lEE Power Supply Current mA -
10E - 33 40 - 33 40 - 33 40 
100E - 33 40 - 33 40 - 38 46 .. 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O·C TA= +2S·C TA= +85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL D 225 385 550 225 385 550 225 385 550 

SEl 400 600 775 400 600 775 400 600 775 

tSKEW Within-Device Skew - 60 - - 60 - - 60 ps 1 

t, RiselFall Time 275 425 650 275 425 650 275 425 650 ps -
tf 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E158JC J28-1 Commercial 

SY100E158JC J28-1 Commercial 



-=- 12-BIT PARITY SY10E160 
SYNERGY GENERATOR/CHECKER SY100E160 

SEMICONDUCTOR 

FEATURES 

• Provides odd-HIGH parity of 12 Inputs 

• Output register with ShiH/Hold capability 

• 900ps max. D to QlQ output 

• Enable control 
• Asynchronous Register Reset 

• Differential outputs 

• ESD protection of 2000V 

• Fully compatible with Industry standard 10KH, 
100K ECl levels 

• Extended 100E VEE range of -4.2V to -S.46V 

• Internal 75K!} Input pulldown resistors 

• Fully compatible with Motorola MC10E/100E160 

PIN CONFIGURATION 

0 

elSe o81n:i g 

05 26 18 Q 
06 27 17 a 
07 28 16 Vcc 

VEE TOP VIEW 15 Y 
08 

PlCC 
2 14 V 

09 3 13 Vcco 
010 4 12 NC 

~IO Z I- - '" a: 
0"'" 

-u-:l<::l<: 

~ rh:E~~ en 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E160 and SY100E160 are high-speed, 12-bit 
parity generator/checkers with differential outputs, for use in 
new, high-performance ECl systems. The output Q takes on 
a logic HIGH value only when an odd number of inputs are at 
a logic HIGH. A logic HIGH on the enable input (EN) forces 
the output Q to a logic lOW. 

An additional feature of the E160 is the output register. 
Two multiplexers and their associated signals control the 
register input by providing the option of holding present data, 
loading the new parity data or shifting external data in. To 
hold the present data, the Hold signal (HOLD) must be at a 
logic lOW level. If the HOLD signal is at a logic HIGH, the 
data present at the Q output is passed through the first 
multiplexer. Taking the Shift signal (SHIFT) to a logic HIGH 
will shift the data at the S-IN pin into the output register. If the 
SHIFT signal is at a logiC lOW, the output of the first 
multiplexer is then passed through to the register. 

The register itself is clocked on the riSing edge of ClK 1 or 
ClK2 (or both). The presence of a logic HIGH on the reset 
pin (R) forces the register output Y to a logic lOW. 

PIN NAMES 

Pin 

00-011 

S-IN 

EN 

HOLD 

SHIFT 

ClK1, ClK2 

R 

a,a 
V, V 

4-64 

Function 

Data Inputs 

Serial Data Input 

Enable, active lOW 

Hold, active LOW 

Shift, active HIGH 

Clock Inputs 

Reset Input 

Direct Output 

Register Output 
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o SYNERGY SY10El60 
~ ________________________________________________________ ~S~Y~10:0=El~60: 

BLOCK DIAGRAM 

00 
01 
02 
D3 

04 
05 
Os 
07 

Q 

08 a 
09 

010 
011 Y 

EN Y 

HOlO II S-IN 

SHIFT 
ClKl 
ClK2 

R 

TRUTH TABLE 

Numb.rof output 
HIGH Inputs Q 

Even lOW 

Odd HIGH 
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0S_IU __ y . SY10E160 
w .... nv SY100E160 

~ ----------------------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

vee = vee (Min) to Vee (Max ). Vee = Veco = GND . , 
TA=O°C TA=+25°C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current jI.A -
ClK1, ClK2 - - 200 - - 200 - - 200 
R - - 300 - - 300 - - 300 
All Other Inpuls - - 150 - - 150 - - 150 

lEE Power Supply Current mA -
10E - 82 98 - 82 98 - 82 98 
100E - 82 98 - 82 98 - 94 113 

AC ELECTRICAL CHARACTERISTICS 

Vee = vee (Min.) to Vee (Max.); Vee = Veeo = GND 

TA= O·C TA=+25·C TA= +85°C 

Symbol Parametar Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IPlH Propagalion Delay 10 Outpul ps -
IPHL 0100 400 650 950 400 650 950 400 650 950 

ENloO 300 550 750 300 550 750 300 550 750 
ClKtoY 275 500 700 275 500 700 275 500 700 
RloY 275 500 725 275 500 725 275 500 725 

Is Set·upTime ps -
0 1200 900 - 1200 900 - 1200 900 -
HOLD 600 300 - 600 300 - 600 300 -
S·IN 350 150 - 350 150 - 350 150 -
SHIFT 500 250 - 500 250 - 500 250 -

Ih Hold Time ps -
0 -400 -900 - -400 -900. - -400 -900 -
HOLD 100 -300 - 100 -300 - 100 -300 -
S·IN 300 -150 - 300 -150 - 300 -150 -
SHIFT 200 -250 - 200 -250 - 200 -250 -

Ir RiselFall Time 300 450 650 300 450 650 300 450 650 ps -
If 20% to 80% 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E160JC J28·1 Commercial 

SY100E16OJC J28·1 Commercial 
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~ SY10E163 SYNERGY 2-81T 8:1 MULTIPLEXER SY100E163 
SEMICONDUCTOR 

FEATURES 

• 850ps max. propagation delay 

• Differential outputs 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75KQ Input pulldown reslstol'$ 

• Fully compatible with Motorola MC10E/100E163 

PIN CONFIGURATION 

N ('f) v II) CD r-.. § 
IXIIXIIXIIXIIXIIXI> 

81 18 08 
80 17 08 

SELo 16 vcc 
VEE TOP VIEW 15 NC 

SEL1 
PLCC 

Vcco 14 

SEL2 13 OA 
Ao 12 OA 

< ~~<~~< 

PIN NAMES 

Pin Function 

Arr-A7 A Data Inputs (D) 

80-87 8 Data Inputs (D) 

SELo.1.2 Select Inputs 

OA,08 True Outputs 

OA,08 Inverting Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OE163 and SY1 OOE163 offer two 8:1 muHiplexers 
designed for use in new, high-performance ECl systems. 
The E163 has differential outputs and common select inputs. 
The select inputs (SElo, SEll, SEl2) determine which one 
of the eight data inputs (Ao-A7, 80-B7) is propagated to the 
output. 
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BLOCK DIAGRAM 

Ao 
A1 

A2 
A3 

A4 
As 

As 

A7 

SELo 
SEL1 --+--. 
SEL2 --t--t--. 

TO SIDE 8 

OA 
OA 
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0s~"'R~Y SY10E163 
...... , ... SY100E163 

~~ --------------------~---------------------------------------------------
TRUTH TABLE 

AlB 
SEL2 SELl SELo Data 

L L L 0 

L L H 1 

l H l 2 

L H H 3 

H l l 4 

H l H 5 

H H L 6 

H H H 7 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)' Vee = veeo = GND . , 
TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UnH CondHlon 

IIH Input HIGH Current - - 150 - - 150 - - 150 I1A -
lEE Power Supply Current mA -

10E - 73 88 - 73 88 - 73 88 
100E - 73 88 - 73 88 - 83 100 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O°C TA=+25°C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UnH Condition 

tPlH Propagation Delay to Output ps -
tPHl 0 400 550 800 400 550 800 400 550 800 

SELo 525 725 950 525 725 950 525 725 950 
SEll 425 625 850 425 625 850 425 625 850 
SEl2 350 525 725 350 525 725 350 525 725 

tSKEW Within·Device Skew ps 1 
An, BntoO - 40 - - 40 - - 40 -
An,AmtoOA - 30 - - 30 - - 30 -
Bn, BrntoOB - 30 - - 30 - - 30 -

tr Rise/Fall Time 275 375 575 275 375 575 275 375 575 ps -
tf 20% to 80% 

NOTE: 
1. Within·device skew is defined as identical transition on similar paths through a device; n = 0·7, m ~ n, m = 0·7. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EI63JC J28·1 Commercial 

SY100EI63JC J28·1 Commercial 
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~ SY10E164 SYNERGY 16:1 MULTIPLEXER SY100E164 
SEMICONDUCTOR 

FEATURES 

• 850ps Data Input to Output 

• Differential output 

• ESD protection of 2000V 
• Fully compatible wHh Motorola MC10E/100E164 

• Fully compatible with Industry standard 10KH, 
100K ECl levels 

• Internal 75Kn Input pull-down resistors 

• Extended 100E VEE range Of -4.2V to -5.46V 

PIN CONFIGURATION 

As 
As 

SEl3 

VEE 

SE12 

SELo 

SEL1 

PIN NAMES 

TOP VIEW 
PLCC 

1S 

17 

16 

15 

14 

13 

12 

Pin Function 

Ao-A15 Data Inputs 

SEL[O:3) Select Inputs 

0,0 Outputs 

If:) 1994 Synergy Semiconductor Corporation 

NC 

NC 

Vee 
a 
Q 
Veco 
Ao 

DESCRIPTION 

The SY10E164 and SY100E164 are 16:1 multiplexers 
with a differential output. The select inputs (SELo,I,2,3) 
control which one of the sixteen data inputs (Ao-AI5) is 
propagated to the output. 

Special attention to the design layout results in a typical 
skew between the 16 inputs of only 50ps. 
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BLOCK DIAGRAM 

Ao 

A1 

A14 

A15 

SELo 

SEL1 

SEL2---...I 

SEL3 ------' 

a 
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SY10E164 
SY100E164 

0.· .. ' 
~Y' 

--------------~----------~---------------------------
TRUTH TABLE 

SEL3 SEL2 SELl SELo Data SE13 SEL2 SELl SELo Data 

L L L L Ao H L L L As 
L L L H Al H L L H A9 

L L H L A2 H L H L Al0 

L L H H A3 H L H H All 

L H L L A4 H H L L A12 

L H L H As H H L H A13 

L H H L As H H H L A14 

L H H H A7 H H H H A15 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O·C TA=+25·C TA = +85·C 

Symbol Par.Meter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HiGH Current - - 150 - - 150 - - 150 I1A -
lEE Power Supply Current mA -

10E - 59 71 - 59 71 - 59 71 
100E - 59 71 - 59 71 - 68 81 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee", Veeo = GND 

TA=O·C TA=+25·C TA = +85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL A Input 350 600 850 350 600 850 350 600 850 

SELo 500 700 900 500 700 900 500 700 900 
SELl 400 675 900 400 675 900 400 675 900 
SEL2 400 675 900 400 675 900 400 675 900 
SELs 400 550 700 400 550 700 400 550 700 

tSKEW Within-Device Skew - 50 - - 50 - - 50 - ps 1 

tr RiselFali Times 275 400 550 275 400 550 275 400 550 ps -
If 20-80% 

NOTE: 
1. Within-device skew is defined as the difference in the A to Q delay between the 16 different A inputs. 

PRODUCT ORDERING CODE 

Ordering Package Operetlng 
Code Type Range 

SY10EI64JC J28-1 Commercial 

SY100E164JC J28-1 Commercial 
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~ 9-BIT MAGNITUDE SY10E166 

SYNERGY COMPARATOR SY100E166 
SEMICONDUCTOR 

FEATURES 

• 1100ps max. Propagation Delay A = B 
• ESD protection of 2000V 

• Fully compatible with Industry standard 10KH, 
100K Eel levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75Kn Input pulldown resistors 
• Fully compatible with Motorola MC10E/100E166 

PIN CONFIGURATION 

8j~Iii<dl~~ 

A3 26 18 A=B 
B3 27 17 NC 

NC 28 16 Vee 
VEE TOP VIEW 15 B>A PLCC 

A4 2 14 Vcco 
B4 3 13 A>B 
As 4 12 NC 

CB~c13<1D < &l 

PIN NAMES 

Pin Function 

Ao-As A Data Inputs 

Bo-B8 B Data Inputs 

A>B A Greater than B Output 

B>A B Greater than A Output 

A-B A Equal to B Output (active-LOW) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E166 and SY100E166 are 9-bit magnitude 
comparators designed for use in new, high-performance 
Eel systems. The E166 compares the binary value of two 
9-bit words and indicates whether one word is greater than 
or equal to the other. 

BLOCK DIAGRAM 

Ao-A8 

COMPARATOR 

BO-88 

4-71 

A>B 

A-B 

B>A 

Rev.: 8 A .. ndmont: 10 
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~~ERGY S~~~~~~: 
~ ------~~~.~,--------------~----------------------~-----------------
DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA=O°C TA = .25°C TA = .ssoC 

Symbol Paramater Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 ~A -
lEE Power Supply Current mA -

10E - 113 136 - 113 136 - 113 136 
100E - 113 136 - 113 136 - 130 156 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA=\)°C TA = .25°C TA= .SSOC 

Symbol Parameter Min. TYP. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPlH Propagation Delay to Output ps -
tPHl DtoA=B 500 750 1100 500 750 1100 500 750 1100 

DtoA<B.A>B 500 850 1400 500 850 1400 500 850 1400 

t, RiselFall Time 300 450 800 300 450 800 300 450 800 ps -
tf 20% to 80% 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EI66JC J28·1 Commercial 

SY100E166JC J28·1 Commercial 



-=- SY10E167 SYNERGY 6-81T 2:1 MUX-REGISTER SY100E167 
SEMICONDUCTOR 

FEATURES 

• 1000MHz min. operating frequency 

• SOOps max. clock to output 

• Single-ended outputs 
• Asynchronous Master Reset 

• Dual clocks 
• ESD protection of 2000V 

• Fully compatible with Industry standard 10KH, 
100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75Kn Input pulldown resistors 

• Fully compatible wHh Motorola MC10El100E167 

PIN CONFIGURATION 

~~c3 
0 

g iii 0 8 
ClClZ> 

DSb 26 18 05 
ClK1 27 17 04 
ClK2 28 16 Vcc 

VEE TOP VIEW 15 03 

MR 
PlCC 

02 2 14 
SEl 3 13 Vcco 
Doa 4 12 01 

PIN NAMES 

Pin Function 

Doa-DSa Input Data a 

DOb-Dsb Input Data b 

SEl Select Input 

ClK1, ClK2 Clock Inputs 

MR Master Reset 

Qo-Qs Data Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OE167 and SY1 OOE167 offer six 2:1 multiplexers 
followed by D flip-flops with single-ended outputs, designed 
for use in new, high-performance ECl systems. The Select 
(SEl) control allows one of the two data inputs to the 
multiplexer to pass through. The two external clock Signals 
(ClK 1, ClK2) are gated through a logical OR operation 
before use as control for the six flip-flops. The selected data 
are transferred to the flip-flops on the rising edge of ClK 1 or 
ClK2 (or both). 

The multiplexer operation is controlled by the Select (SEL) 
signal which selects one of the two bits of input data at each 
mux to be passed through. 4 

When a logic HIGH is applied to the Master Reset (MR) 
signal, it operates asychronously to take all outputs a to a 
logic LOW. 

BLOCK DIAGRAM 

Doa 

DOb 

D1a 

D1b 

D2a 

D2b 

D3a 

D3b 

D4a 

D4b 

DSa 

DSb 

SEl 

ClK1 

ClK2 

MR 
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D 0 Qo 

01 

02 

Q3 

04 

05 
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0S""'-R-Y SY10E167 '''5' ,.. SY100E167 

~ ------------------~--------------------------------------------------
TRUTH TABLE 

SEL Data 

H a 

l b 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O·C TA = +25·C TA=+85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Un" Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 jJ.A -
lEE Power Supply Current mA -

10E - 94 113 - 94 113 - 94 113 
100E - 94 113 - 94 113 - 108 130 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA=O·C TA= +25·C TA = +85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Un" Condition 

fMAX Max. Toggle Frequency 1000 1400 - 1000 1400 - 1000 1400 - MHz -
tPlH Propagation Delay to Output ps -
tPHL ClK 450 650 800 450 650 800 450 650 800 

MR 450 650 850 450 650 850 450 650 850 

ts Set-upTime ps -
D 100 -50 - 100 -50 - 100 -50 -
SEl 275 125 - 275 125 - 275 125 -

th Hold Time ps -
D 300 50 - 300 50 - 300 50 -
SEl 75 -125 - 75 -125 - 75 -125 -

tRR Reset Recovery Time 750 550 - 750 550 - 750 550 - ps -
tpw Minimum Pulse Width 400 - - 400 - - 400 - - ps -

ClK, MR 

tSKEW Within-Device Skew - 75 - - 75 - - 75 - ps 1 

tr RiseIFail Time 300 450 800 300 450 800 300 450 800 ps -
tf 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E167JC J28-1 Commercial 

SY100E167JC J28-1 Commercial 
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o 
S valERGY 3-81T 4:1 MULTIPLEXER SY10E171 

, I", SY100E171 
SEMICONDUCTOR 

FEATURES 

• 725ps max. D to output 
• Differential outputs 

• Split select architecture 
• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 
• Internal 75KQ Input pulldown resistors 
• Fully compatible with Motorola MC10E/100E171 

PIN CONFIGURATION 

SELIA 

SEL1B 

SEL2 

VEE 

NC 

NC 

Ole 

PIN NAMES 

Pin 

Dox-D2x 

SELIA, SELlS 

SEL2 

00-02 

00-02 

.., .. 
~ 0 
00 

18 02 
17 02 
16 VCC 

TOP VIEW 15 01 
PLCC 

01 14 

13 VCCO 
12 00 

..0 8 .., 8 a 0 
0 08 g 

Function 

Data Inputs 

First·stage Select Inputs 

Second-stage Select Input 

True Output 

Inverted Output 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E171 and SY100E171 offer three 4:1 
multiplexers with differential outputs, designed for use in 
new, high-performance Eel systems. The leading 4-bit 
multiplexer operation is organized pairwise, with each pair 
being a 2-bit multiplexer. Separate select (SEllA, SElIB) 
controls are provided within each pair. The SEL1A and 
SEl I B signals control the leading multiplexers, while the 
SEl2 signal controls the output multiplexer. The three select 
signals can be used to determine which of the four data 
inputs will be propagated to the corresponding outputs. 

BLOCK DIAGRAM 

Doa 2:1 

MUX 
DOb SEL 

DOc 2:1 

MUX 
DOd SEL 

Dla 

Dlb 

Ole 2:1 

MUX 
Old SEL 

D2a 2:1 

MUX 
D2b SEL 

D2e 2:1 

MUX 
D2d SEL 

SELIA 

SELIB 

SEL2 
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2:1 Qo 
MUX 

00 

01 

'01 

02 

'02 
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~YNERGY SY10E171 
E~ ____________ ~ __________ ~ __________________________________ S_Y_1_00_E_1 __ ~ 

TRUTH TABLE 

Pin state Operation 

SE12 H Output c/d data 

SELlA H Input d data 

SELlS H Input b data 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)' Vee = veea = GND . , 
TA= DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. I Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 itA -
lEE Power Supply Current mA -

10E - 56 67 - 56 67 - 56 67 
100E - 56 67 - 56 67 - 65 77 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = veea = GND 

TA= DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHl D 275 480 650 275 480 650 275 480 650 

SELl 450 650 850 450 650 850 450 650 850 
SE12 350 550 700 350 550 700 350 550 700 

tSKEW Within·Device Skew ps 1 
Dnm, Dnm to an - 60 - - 60 - - 60 -
Da, Db, Dc, Dd to a - 40 - - 40 - - 40 -

tr Rise/Fall Time 300 475 650 300 475 650 300 475 650 ps -
tf 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device; n = 0, 1, 2 m = a, b, c, d. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E171JC J28·1 Commercial 

SY100E171JC J28-1 Commercial 
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-=- 9-BIT LATCH SY10E175 
SYNERGY WITH PARITY SY100E175 

SEMICONDUCTOR 

FEATURES 

• 9-blt latch 
• Parity detection/generation 

• BOOps max. 0 to Output 

• Reset 
• Internal 75Kn Input pull-down resistors 
• Extended 100E VEE range of -4.2V to -5.46V 

• ESD protection of 2000V 
• Fully compatible wHh Motorola 10E/100E175 

PIN CONFIGURATION 

8 8 
fD,....COOCO ...... O 
000>00> 

05 26 1S Os 
04 Z1 17 05 

03 2S 16 Vcc 
VEE (j) TOP VIEW 15 04 

PLCC 
LEN 2 14 Q3 

MR 3 13 Vcco 
02 4 12 02 

C 0 8 II: 0 o -0 0<0 gO 
>c.. 0 

0 
0 

PIN NAMES 

Pin Function 

Do-Os Data Inputs 

LEN Latch Enable 

MR Master Reset 

Oo-Os Data Outputs 

OOOPAR Parity Output 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E175 and SY100E175 are 9-bit latches. They 
also feature a tenth latched output (ODDPAR) which is 
formed as the odd parity of the nine data inputs (ODD PAR 
is HIGH if an odd number of the inputs are HIGH). 

The E175 can also be used to generate byte parity by 
using De as the parity-type select (L = even parity, H = 
odd parity) and using ODDPAR as the byte parity output. 

The LEN pin latches the data when asserted with a 
logical high and makes the latch transparent when placed 
at a logic low level. 

4-n 

BLOCK DIAGRAM 

Do - ...... ---------1 0 0 00 

Os 

~§1 
LEN 

MR 

TRUTH TABLE 

0 EN MR 

H L L 

L L L 

X H L 

X X H 

Q 

H 

L 

00 

L 

• • 
• bits • 
• 1-7 • 

0 0 Os 

EN 
R 

0 0 OOOPAR 

EN 
R 

ODDPAR 

H if odd no. of On HIGH 

H if odd no. of On HIGH 

Qo 

L 
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SY10E175 
SY100E175 

o 
JIl!!BftI,Y 

-------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TAaO'C TAa+25'C TA= +85'C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - .150 IIA -
lEE Power Supply Current mA -

10E - 110 132 - 110 132 - 110 132 
100E - 110 132 - 110 132 - 127 152 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veco = GND 

TA= O'C TA=+25'C TA= +85'C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL DtoO 450 600 800 450 600 800 450 600 800 

DtoODDPAR 850 1150 1450 850 1150 1450 850 1150 1450 
LENtoO 525 700 900 525 700 900 525 700 900 
LEN to ODDPAR 525 700 900 525 700 900 525 700 900 
MR to a (tPHL) 525 700 900 525 700 900 525 700 900 
MR to ODDPAR (IPHL) 525 700 900 525 700 900 525 700 900 

t. Set·upTime ps -
0(0) 275 100 - 275 - - 275 - -
o (ODDPAR) 900 700 - 900 - - 900 - -

Ih Hold Time ps -
0(0) 175 -100 - 175 - - 175 - -
o (ODDPAR) -300 -700 - -300 - - -300 - -

tRR Reset Recovery Time 850 600 - 850 600 - 850 600 - ps -
ISKEW Wilhin-Device Skew ps 1 

LEN, MR - 75 - - 75 - - 75 -
0100 - 75 - - 75 - - 75 -
DloODDPAR - 200 - - 200 - - 200 -

Ir RiselFall Times 300 500 800 300 500 800 300 500 800 ps -
If 20-80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Cod. Type Range 

SY10E175JC J28·1 Commercial 

SY100E175JC J28·1 Commercial 
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-=- ERROR DETECTION! SY10E193 
SYNERGY CORRECTION CIRCUIT SY100E193 

SEMICONDUCTOR 

FEATURES 

• Hamming code generation 
.8-bltwlde 

• Expandable for more width 

• Provides parity register 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.56V 

• Intemal75Kn Input pulldown resistors 

• Fully compatible with Motorola MC10El100E193 

PIN CONFIGURATION 

19 z t!; ~ 0 i1i zO.::c....l8Cl w::ccncno>o. 

EVIOD 18 PARERR 
BPAR 17 PARERR 

Bo 16 Vee 
VEE TOP VIEW 1S Ps PLCC 

B1 14 vcco 
B2 13 P4 
B3 12 P3 

as18ll3&5 8c:::~ 
~ 

@ 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E193 and SY100E193 are error detection and 
correction (EDAC) circuits designed for use in new, high
performance ECL systems. The E193 generates hamming 
parity codes on an 8-bit word as shown in the block diagram. 
The Ps output gives the parity of the whole word. PGEN 
provides word parity after Odd/Even parity control and gating 
with the BPAR input. PGEN also feeds into a 1-bit shiftable 
register for use as part of a scan ring. 

The combinatorial part of the device generates the same 
code pattern as the Motorola MC10193. 

Used in conjunction with 12-bit parity generators, such as 
the E160, a SECDED (single error correction, double error 4 
detection) error system can be designed for a multiple of an 
a-bit word. 

PIN NAMES 

Pin 

Bo-B7 

BPAR 

EVIOD 

EN 

HOLD 

S-IN 

SHIFT 

CLK 

P1-PS 

PGEN 

PARERRIPARERR 

4-79 

Function 

Check Bit Inputs 

Check Bit Parity Input 

Even/Odd Parity Select 

Parity Enable 

Syndrome Hold Input 

Syndrome Bit Input 

Syndrome Bit Shift 

Clock Input 

Parity Output 

Parity Generate Output 

Parity Error Output 

Rev.: B Amendment: /0 
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BLOCK DIAGRAM 

B INPUTS 
03657421 

B2, B3, B6, B7 
~-----'-----'----'----- P2 

B1, B3, Bs, B7 
~-----'-----'-----'----- P1 

~ __ ~B4~,~Bs~,~~~,~B~7 __ _ 
- P3 

}-~~~B~1,~B=2~,B~4~,B=7 __ ___ P4 
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~~ -------------------------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)· Vee = Veea = GND . , 
TA=O·C TA = +25·C TA= +85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 J.lA -
lEE Power Supply Current rnA -

10E - 112 134 - 112 134 - 112 134 
100E - 112 134 - 112 134 - 129 155 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA=O·C TA=+25·C TA= +85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Nlin. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL B to P1, P2, P3, P4 350 700 1000 350 700 1000 350 700 1000 

BtoP5 400 775 1150 400 775 1150 400 775 1150 
EVIOD, BPAR to PGEN 350 650 850 350 650 850 350 650 850 
BtoPGEN 600 1000 1450 600 1000 1450 600 1000 1450 
ClK to PARERR 300 550 850 300 550 850 300 550 850 

Is Set·upTime ps -
SHIFT 400 150 - 400 150 - 400 150 -
S-IN 300 50 - 300 50 - 300 50 -
HOLD 750 350 - 750 350 - 750 350 -
EN 500 250 - 500 250 - 500 250 -
EVIOD 1300 850 - 1300 850 - 1300 850 -
BPAR 1300 850 - 1300 850 - 1300 850 -
B 1700 1100 - 1700 1100 - 1700 1100 -

th Hold lime ps -
SHIFT 200 -150 - 200 -150 - 200 -150 -
S-IN 300 -50 - 300 -50 - 300 -50 -
HOLD 100 -350 - 100 -350 - 100 -350 -
EN 100 -250 - 100 -250 - 100 -250 -
EV/OD -200 -850 - -200 -850 - -200 -850 -
BPAR -200 -850 - -200 -850 - -200 -850 -
B -300 -1100 - -300 -1100 - -300 -1100 -

tf Rise/Fall Time 300 700 1100 300 700 1100 300 700 1100 ps -
tf 20% to 80% 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E193JC J28-1 Commercial 

SY100E193JC J28-1 Commercial 
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FEATURES 

• Up to 2ns delay range 

• =20psldlgltal step resolution 

• >1GHz bandwidth 

• On-chlp cascade circuitry 

• Extended 100E VEE range of -4.2V to -5.46V 

• ESC protection of 2000V 

• Fully compatible with Motorola 10E/100E195 

PIN CONFIGURATION 

~8cl3(3 
,,() 
OZ 

01 26 18 NC 
Do 27 17 NC 

LEN 28 16 Vcc 
VEE <D TOP VIEW 15 vcco PLCC 

IN 2 14 a 
iN 3 13 a-

Vss 4 12 Vcco 

° °IZ Z x WI zzw:!E<O 
1-::E<:3<:3 
wl-(J)(J) 
(J)w« 

(J)()() 

PIN NAMES 

Pin Function 

IN/IN Signal Input 

EN Input Enable 

0[0:7] Mux Select Inputs 

a/a Signal Output 

LEN Latch Enable 

SET MIN Minimum Delay Set 

SET MAX Maximum Delay Set 

CASCADE Cascade Signal 

Ii:> 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10/100E195 are programmable delay chips 
(POCs) designed primarily for clock de-skewing and timing 
adjustment. They provide variable delay of a differential 
ECl input transition. 

The delay section consists of a chain of gates organized 
as shown in the logic diagram. The first two delay elements 
feature gates that have been modified to have delays 1.25 
and 1.5 times the basic gate delay of approximately BOps. 
These two elements provide the E195 with a digitally
selectable resolution of approximately 20ps. The required 
device delay is selected by the seven address inputs 0[0:6), 
which are latched on-chip by a high Signal on the latch 
enable (lEN) control. 

Because the delay programmability of the E195 is 
achieved by purely differential ECl gate delays, the device 
will operate at frequencies of >1GHz, while maintaining 
over 600mV of output swing. 

The E195 thus offers very fine resolution, at very high 
frequencies, selectable entirely from a digital input, allowing 
for very accurate system clock timing. 

An eighth latched input, 07, is provided for cascading 
multiple poes for increased programmable range. The 
cascade logic allows full control of multiple POCs, at the 
expense of only a single added line to the data bus for 
each additional POC, without the need for any external 
gating. 
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BLOCK DIAGRAM 

'Delays are 25% or 50% longer than 
standard (standard = BOps). 
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DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA=O·C TA= +2S·C TA=+SS·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 J.LA -
lEE Power Supply Current rnA -

10E - 130 156 - 130 156 - 130 156 
100E - 130 156 - 130 156 - 150 179 
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AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O°C 

Symbol Parameter Min. Typ. Max. 

tPLH Propagation Delay to Output 
tPHL IN to Q; Tap = 0 1210 1360 1510 

IN to Q; Tap = 127 3320 3570 3820 
EN to Q; Tap = 0 1250 1450 1650 
D7 to CASCADE 300 450 700 

tRANGE Programmable Range 2000 2175 -
tPD (max.) -tPD (min.) 

~t Step Delay 
Do High - 17 -
Dl High - 34 -
D2 High 55 68 105 
D3 High 115 136 180 
D4 High 250 272 325 
DsHigh 505 544 620 
D6High 1000 1088 1190 

Lin Linearity Dl Do -
tSKEW Duty Cycle Skew, tPHL-tPLH - ±30 -
ts Set-upTime 

Dto LEN 200 0 -
Dto IN 800 - -
EN to IN 200 - -

th Hold Time 
LEN to D 500 250 -
INto EN 0 - -

tR Release Time 
EN to IN 300 - -
SET MAX to LEN 800 - -
SET MIN to LEN 800 - -

tiit Jnter - <5 -
tr Rise/Fall Times 
tf 20-80%(Q) 125 225 325 

20-80% (CASCADE) 300 450 650 

NOTES: 

TA=+25°C 

Min. Typ. Max. 

1240 1390 1540 
3380 3630 3880 
1275 1475 1675 
300 450 700 

2050 2240 -

- 17.5 -
- 35 -
55 70 105 
115 140 180 
250 280 325 
515 560 620 
1030 1120 1220 

Dl Do -

- ±30 -

200 0 -
800 - -
200 - -

500 250 -
0 - -

300 - -
800 - -
800 - -
- <5 -

125 225 325 
300 450 650 

TA= +ssoC 

Min. Typ. Max. 

1440 1590 1765 
3920 4270 4720 
1350 1650 1950 
300 450 700 

2375 2580 -

- 21 -
- 42 -
65 84 120 
140 168 205 
305 336 380 
620 672 740 
1240 1344 1450 

Dl Do -

- ±30 -

200 0 -
800 - -
200 - -

500 250 -
0 - -

300 - -
800 - -
800 - -
- <5 -

125 225 325 
300 450 650 

Unit 

ps 

ps 

ps 

-
ps 

ps 

ps 

ps 

ps 

ps 

ClockWorks™ 
SY10E195 

SY100E195 

Condition 

-

-

6 

7 

1 

2 
3 

4 

5 

8 

-

1. Duty cycle skew guaranteed only for differential operation measured from the cross point of the input to the cross point of the output. 
2. This set-up time defines the amount of time prior to the input signal the delay tap of the device must be set. 
3. This set-up time is the minimum time that EN must be asserted prior to the next transition of IN/TN to prevent an output response greater than ±75mV to 

that IN/TN transition. 
4. This hold time is the minimum time that EN must remain asserted after a negative going IN or positive going TN to prevent an output response greater than 

±75mV to that IN/TN transition. 
5. This release time is the minimum time that EN must be deasserted priorto the next IN/TN transition to ensure an output response that meets the specified 

I N to a propagation delay and transition times. . 
6. Specification limits representthe amount of delay added with the assertion of each individual delay control pin. The various combinations of asserteddelay 

control inputs will typically realize Do resolution steps across the specified programmable range. 
7. The linearity specification guarantees to which delay control input the programmable steps will be monotonic (I.e. increasing delay steps for increasing 

binary counts on the control inputs On). Typically, the device will be monotonic to the Do input, however, under worst case conditions and process variation, 
delays could decrease slighdy with increasing binary counts when the Do input is the LSB. With the 0, input as the LSB, the device is guaranteed to be 
monotonic over all specified environmental conditions and process variation. 

8. The jitter of the device is less than what can be measured without resorting to very tedious and specialized measurement techniques. 
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APPLICATIONS INFORMATION 

ADDRESS BUS (Ao - As) 

A7 ---I-+-------+-+-1-1--I-~ 

E195 
Vcc 

E195 
Vcc 

Chip #1 Vcco Chip #2 Vcco 
Q Q 

Input 
Q Q 

Output 
w w w w 

~~ 0 0 Vcco ~~ 0 0 Vcco « « « « ::E::E () () ::E::E () () 

Iffi 
1-1- CI) CI) 1-1- CI) CI) 
ww « « Iffi ww C3 C3 CI)CI) () () CI)CI) 

Figure 1. Cascading Interconnect Architecture 

Cascading Multiple E195s 

To increase the programmable range of the E195, 
internal cascade circuitry has been included. This circuitry 
allows for the cascading of multiple E195s without the 
need for any external gating. Furthermore, this capability 
requires only one more address line per added E195. 
Obviously, cascading multiple POCs will result in a larger 
programmable range; however, this increase is at the 
expense of a longer minimum delay. 

Figure 1 illustrates the interconnect scheme for 
cascading two E195s. As can be seen, this scheme can 
easily be expanded for larger E195 chains. The 07 input 
of the E195 is the cascade control pin. With the 
interconnect scheme of Figure 1, when 07 is asserted, it 
signals the need for a larger programmable range than is 
achievable with a single device. 

An expansion of the latch section of the block diagram 
is pictured below. Use of this diagram will simplify the 
explanation of how the cascade circuitry works. When 07 
of chip #1 above is low, the cascade output will also be 
low, while the cascade bar output will be a logical high. In 
this condition, the SET MIN pin of chip #2 will be asserted 
and, thus, all of the latches of chip #2 will be reset and the 
device will be set at its minimum delay. Since the RESET 
and SET inputs of the latches are overriding, any changes 
on the Ao-As address bus will not affect the operation of 
chip #2. 

Chip #1, on the other hand, will have both SET MIN 
and SET MAX de-asserted so that its delay will be 
controlled entirely by the address bus Ao-As. If the delay 
needed is greater than can be achieved with 31.75 gate 
delays (1111111 on the Ao-A6 address bus), 07 will be 
asserted to signal the need to cascade the delay to the 
next E195 device. When 07 is asserted, the SET MIN pin 
of chip #2 will be de-asserted and the delay will be 
controlled by the Ao-As address bus. Chip #1, on the 
other hand, will have its SET MAX pin asserted, resulting 
in the device delay to be independent of the Ao-As address 
bus. 

When the SET MAX pin of chip #1 is asserted, the 00 
and 01 latches will be reset while the rest of the latches 
will be set. In addition, to maintain monotonicity, an 
additional gate delay is selected in the cascade circuitry. 
As a result, when 07 of chip #1 is asserted, the delay 
increases from 31.75 gates to 32 gates. A 32-gate delay 
is the maximum delay setting for the E195. 

To expand this cascading scheme to more devices, one 
simply needs to connect the 07 input and CASCAOE 
outputs of the current most significant E195 to the new 
most significant E195 in the same manner as pictured in 
Figure 1. The only addition to the logic is the increase of 
one line to the address bus for cascade control of the 
second POCo 
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Figure 2. Expansion of the 
Latch Section of the E195 
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FEATURES 

• Up to 2ns delay range 
• ~20ps digital step resolution 

• Linear Input for tighter resolution 

• > 1 GHz bandwidth 
• On-chip cascade circuitry 
• Extended 100E VEE range of -4.2V to -5.46V 

• ESO protection of 2000V 
• Fully compatible with Motorola 10E/100E196 

PIN CONFIGURATION 

D1 
Do 

LEN 

26 

27 

28 

VEE ill 
IN 2 

IN 3 

VBB 4 

TOP VIEW 
PLCC 

© 1994 Synergy Semiconductor Corporation 

18 

17 

16 

15 

14 

FTUNE 

NC 

Vee 

Veeo 
Q 

13 Q 

12 Veeo 

DESCRIPTION 

The SY1 0/1 00E196 are programmable delay chips 
(POCs) designed primarily for very accurate differential 
ECl input edge placement applications. 

The delay section consists of a chain of gates and a 
linear ramp delay adjustment organized as shown in the 
logic diagram. The first two delay elements feature gates 
that have been modified to have delays 1.25 and 1.5 times 
the basic gate delay of approximately BOps. These two 
elements provide the Et96 with a digitally-selectable 
resolution of approximately 20ps. The required device 
delay is selected by the seven address inputs 0[0:6). which 
are latched on-chip by a high signal on the latch enable 
(lEN) control. 

The FTUNE input takes an analog voltage and applies 
it to an internal linear ramp for reducing the 20s resolution 
still further. The FTUNEinput is what differentiates the 
E196 from the E195. 

An eighth latched input. 07. is provided for cascading 
multiple POCs for increased programmable range. The 
cascade logic allows full control of multiple POCs. at the 
expense of only a single added line to the data bus for 
each additional POC. without the need for any external 
gating. 

PIN NAMES 

Pin 

IN/IN 

EN 

D[O:?) 

Q/Q 

LEN 

SET MIN 

SET MAX 

CASCADE 

FTUNE 

4-88 

Function 

Signal Input 

Input Enable 

Mux Select Inputs 

Signal Output 

Latch Enable 

Minimum Delay Set 

Maximum Delay Set 

Cascade Signal 

Linear Voltage Input 

Rev.: B Arrendment:1O 
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BLOCK DIAGRAM 

"Delays are 25% or 50% longer than 
standard (standard = SOps). 
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DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEe (Max.); Vee = Veeo = GND 

TA=O·C TA = +25·C TA = +SS·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UnH CondHlon 

IIH Input HIGH Current - - 150 - - 150 - - 150 itA -
lEE Power Supply Current rnA -

10E - 130 156 - 130 156 - 130 156 
100E - 130 156 - 130 156 - 150 179 
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~~ -----------------------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= O·C TA=+25·C TA= +SS·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL IN to 0; Tap - 0 1210 1360 1510 1240 1390 1540 1440 1590 1765 

~o 0; Tap = 127 3320 3570 3820 3380 3630 3880 3920 4270 4720 
EN to 0; Tap = 0 1250 1450 1650 1275 1475 1675 1350 1650 1950 
07 to CASCADE 300 450 700 300 450 700 300 450 700 

tRANGE Programmable Range 2000 2175 - 2050 2240 - 2375 2580 - ps -
tpo (max.) - tpo (min.) 

At Step Delay ps 6 
Do High - 17 - - 17.5 - - 21 -
01 High - 34 - - 35 - - 42 -
02 High 55 68 105 55 70 105 65 84 120 
03 High 115 136 180 115 140 180 140 168 205 
04 High 250 272 325 250 280 325 305 336 380 
Ds High 505 544 620 515 560 620 620 672 740 
06 High 1000 1088 1190 1030 1120 1220 1240 1344 1450 

Lin Linearity D1 Do - D1 Do - 01 Do - - 7 

tSKEW Duty Cycle Skew, tPHL-tPLH - ±30 - - ±30 - - ±30 - ps 1 

ts Set-upTime ps 
DtoLEN 200 0 - 200 0 - 200 0 -
DtolN 800 - - 800 - - 800 - - 2 
EN to IN 200 - - 200 - - 200 - - 3 

th Hold Time ps 
LENto 0 500 250 - 500 250 - 500 250 -
INto EN 0 - - 0 - - 0 - - 4 

tR Release Time ps 
EN to IN 300 - - 300 - - 300 - - 5 
SET MAX to LEN 800 - - 800 - - 800 - -
SET MIN to LEN 800 - - 800 - - 800 - -

tjit Jitter - <5 - - <5 - - <5 - ps 8 

tr RiselFall Times ps -
tf 2D-80% (0) 125 225 325 125 225 325 125 225 325 

2D-80% (CASCADE) 300 450 650 300 450 650 300 450 650 
NOTES: 
1. Duty cycle skew guaranteed only for differential operation measured from the cross point of the input to the cross point of the output. 
2. This set-up time defines the amount of time prior to the input signal the delay tap of the device must be set. 
3. This set-up time is the minimum time that "EN must be asserted prior to the next transition of INI1N to prevent an output response greater than ±75mV to 

thatlNITN transition. 
4. This hold time is the minimum time that EN must remain asserted after a negative going IN or positive going TN to prevent an output response greater than 

±75m V to that I NITN transition. 
5. This release time is the minimum time that EN must be deasserted priorto the next INITN transition to ensure an output response that meets the specified 

I N to Q propagation delay and transition times. 
6. Specification limits represent the amount of delay added with the assertion of each individual delay control pin. The various combinations of asserted delay 

control inputs will typically realize Do resolution steps across the specified programmable range. 
7. The linearity specification guarantees to which delay control input the programmable steps will be monotonic (i.e. increasing delay steps for increasing 

binary counts on the control inputs On). Typically, the device will be monotonic to the Do input, however, under worst case conditions and process variation, 
delays could decrease slighdy with increasing binary counts when the Do input is the LSB. With the 0, input as the LSB, the device is guaranteed to be 
monotonic over all specified environmental conditions and process variation. 

8. The jitter of the device is less than what can be measured without resorting to very tedious and specialized measurement techniques. 
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Analog Input Charaterlstlcs: Ftune = Vee to VEE 
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Using the FTUNE Analog Input 

The analog FTUNE pin on the E196 device is intended 
to enhance the 20ps resolution capabilities of the fully 
digital E195. The level of resolution obtained is dependent 
on the number of increments applied to the appropriate 
range on the FTUNE pin. 

To provide another level of resolution, the FTUNE pin 
must be capable of adjusting the delay by greater than the 
20ps digital resolution. As shown in the provided graphs, 
this requirement is easily achieved since a 100ps delay 
can be achieved over the entire FTUNE voltage range.This 
extra analog range ensures that the FTUNE pin will be 
capable, even under worst case conditions, of covering 
the digital resolution. 

Typically, the analog input will be driven by an external 
OAC to provide a digital control with very fine analog output 
steps. The final resolution of the device will be dependent 
on the width of the OAC chosen. 

To determine the voltage range necessary for the FTUNE 
input, the graphs provided should be used. As an example, 
if a range of 40ps is selected to cover worst case conditions 
and ensure coverage of the digital range, from the 100E196 
graph a voltage range of -3.25V to -4V would be necessary 
on the FTUNE pin. Obviously, there are numerous voltage 
ranges which can be used to cover a given delay range. 
Users are given the flexibility to determine which one best 
fits their design. 

ADDRESS BUS (Ao - As) LINEAR 
INPUT 

A7--~r-------r-+_+_+_+_, 

FTUNE 

E196 
Vee 

Chip #1 Vcco 

Input Q 

IT 
zX~1 -«< Vcco 
:::i!:::i!o 

12 tu tu ~ < wcncno 

E196 
Chip #2 

FTUNE 

Vee 
Vcco 

Q...-______ -f 
IT Output 

Vcco 

Figure 1. Cascading Interconnect Architecture 

Cascading Multiple E196s 

To increase the programmable range of the E196, 
internal cascade circuitry has been included. This circuitry 
allows for the cascading of multiple E196s without the 
need for any external gating. Furthermore, this capability 
requires only one more address line per added E196. 
Obviously, cascading multiple POCs will result in a larger 
programmable range; however, this increase is at the 
expense of a longer minimum delay. 

Figure 1 illustrates the interconnect scheme for 
cascading two E196s. As can be seen, this scheme can 
easily be expanded for larger E196 chains. The 07 input 
of the E196 is the cascade control pin. With the 
interconnect scheme of Figure 1, when D7 is asserted, it 
signals the need for a larger programmable range than is 
achievable with a single device. 

An expansion of the latch section of the block diagram 
is pictured below. Use of this diagram will simplify the 
explanation of how the cascade circuitry works. When D7 
of chip #1 above is low, the cascade output will also be 
low, while the cascade bar output will be a logical high. In 
this condition, the SET MIN pin of chip #2 will be asserted 
and, thus, all of the latches of chip #2 will be reset and the 
device will be set at its minimum delay. Since the RESET 
and SET inputs of the latches are overriding, any changes 
on the Ao-As address bus will not affect the operation of 
chip #2. 

Chip #1, on the other hand, will have both SET MIN 
and SET MAX de-asserted so that its delay will be 
controlled entirely by the address bus Ao-As. If the delay 
needed is greater than can be achieved with 31.75 gate 
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delays (1111111 on the Ao-A6 address bus), 07 will be 
asserted to signal the need to cascade the delay to the 
next E196 device. When 07 is asserted, the SET MIN pin 
of chip #2 will be de-asserted and the delay will be 
controlled by the Ao-As address bus. Chip #1, on the 
other hand, will have its SET MAX pin asserted, resulting 
in the device delay to be independent of the Ao-A6 address 
bus. 

When the SET MAX pin of chip #1 is asserted, the 00 
and 01 latches will be reset. while the rest of the latches 
will be set. In addition, to maintain monotonicity. an 
additional gate delay is selected in the cascade circuitry. 
As a result, when 07 of chip #1 is asserted. the delay 
increases from 31.75 gates to 32 gates. A 32-gate delay 
is the maximum delay setting for the E196. 

When cascading multiple PDCs, it will prove more cost
effective to use a single E196 for the MSB of the chain, 
while using E195 for the lower order bits. This is due to 
the fact that only one fine tune input is needed to further 
reduce the delay step resolution. 

Figure 2. Expansion of the Latch Section of 
the E196 Block Diagram 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E196JC J28-1 Commercial 

SY100E196JC J28-1 Commercial 
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-0. PRELIMINARY 
SYNERGY DATA SEPARATOR SY10E197 

SEMICONDUCTOR 

FEATURES 

• 2:7 and 1 :7 RLL format-compatible 

• Fully Integrated veo for 50Mb/s operation 
• External Vco Input for higher operating frequency 

• Anti-equivocation circuitry to ensure PLL lock 

• ESD protection of 2000V 
• Fully compatible wHh Motorola MC10E197 

DESCRIPTION 

The SY1 OE197 is an integrated data separator designed 
for use in high-speed hard disk drive applications. With data 
rate capabilities of up to 50Mb/s, the device is ideally suited 
for today's and future state-of-the-art hard disk designs. 

The E197 is typically driven by a pulse detector which 
reads the magnetic information from the storage disk and 

BLOCK DIAGRAM 

RDEN 

REFCLK 

changes it into ECl pulses. The device is capable of 
operating on both 2:7 and 1:7 Rll coding schemes. Note 
that the E197 does not do any decoding, but rather prepares 
the disk data for decoding by another device. 

For applications with higher data rate needs, such as tape 
drive systems, the device accepts an external Vco. The 
frequency capability of the integrated Vco is the factor which 
limits the device to 50Mb/s. 

A special anti-equivocation circuit has been employed to 
ensure timely lock-up when the arriving data and Vco edges 
are coincident. 

Unlike the majority ofthe devices in the ECLinPSTM family, 
the E197 is available in only 10KH-compatible ECL. The 
device is available in the standard 28-lead PlCC. 

Since the E197 contains both analog and digital circuitry, 
separate supply and ground pins have been provided to 
minimize noise coupling inside the device. The device can 
operate on either standard negative ECl supplies or, as is 
more common, on positive voltage supplies. 

PHASE/FREQUENCY 

r-

=[ INTERNAL 
VCO r-r---

CAPl 

CAP2 

VeolN 
I veo t--

MUX 

L-i 
L-

EXTVeo 

ENVeo 

RAWD 

ACO 

TYPE 

ASSET is a trademark of Synergy Semiconductor Corporation. 
ECLinPS is a trademark of Motorola Inc. 

© 1994 Synergy Semiconductor Corporation 

DETECTOR 
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j 
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SY10E197 

-------------------------------------------------------
PIN CONFIGURATION 

TEST 

EXTVCO 

ENVCO 

VEE 

ACO 

TYPE 

RDEN 

PIN NAMES 

Pin 

REFCLK 

RDEN 

RAWD 

VeolN 

CAP1/CAP2 

ENVeo 

EXTVCO 

ACQ 

TYPE 

TEST 

PUMPUP 

PUMPDN 

RSETUP 

RSETDN 

RDATA 

RDCLK 

Vee, Vceo, 
Veeveo 

VEE, VEEVeo 

z 
8e.> 
>z 

8 
>N 
e.>c..~ 
~~e.> 

8 8 
il:ie.> 
we.> » 

TOP VIEW 
PLCC 

Ii ~IC 
C z c.. 0 ..J3: ~ 

C ::l 

~~ c.. tu e.> 
II: ::IE e.> 

::l (f) > II: c.. II: 

18 RDCLK 

17 RDCLK 

16 Vee 

15 RDATA 

14 RDATA 

13 PUMPUP 

12 RSETDN 

Function 

Reference clock equivalent to one clock cycle per decoding window. 

Enable data synchronizer when HIGH. When LOW, enable the phasellrequency detector steered by REFCLK. 

Data input to synchronizer logic. 

VCO control voltage input. 

veo frequency controlling capacitor inputs. 

veo select pin. LOW selects the internal VCO and HIGH selects the external veo input. Pin floats LOW when 
left open. 

External Veo pin selected when ENVCO is HIGH. 

Acquis~ion circu~ry select pin. This pin must be driven HIGH at the end of the data sync field for some sync 
field types. 

Selects between the two types of commonly used sync fields. When LOW, ~ selects a sync field interspersed 
w~h 3 zeroes (2:7 RLL code). When HIGH, ~ selects a sync field interspersed with 2 zeroes (1:7 Rll code). 

Input included to in~ialize the clock flip-flop for test purposes only. Pin should be left open (LOW) in actual 
application. 

Open collector charge pump output for the signal pump. 

Open collector charge pump output for the reference pump. 

Current setting resistor for the signal pump. 

Current setting resistor for the reference pump. 

Synchronized data output. 

Synchronized clock output. 

Most pos~ive supply rails. Digital and analog supplies are independent on chip. 

Most negative supply rails. Digital and analog supplies are independent on chip. 
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50' SY10E197 

~ ----------------------------------------------------------------~~~ 
DC ELECTRICAL CHARACTERISTICS 

VEE = VEE(Min.) to VEE(Max.); Vee = GND or Vee = +4.75V to +5.25V; VEE = GND 

O·C +2S·C +SS·C 

Symbol Parameter Min. Typ. Max. Min. Typ-- Max. Min. Typ. Max. Unit 

IIH Input HIGH Current(1) - - lS0 - - 150 - - 150 /LA 

IlL Input lOW Current(1) 0.5 - - 0.5 - - 0.5 - - /LA 

lEE Power Supply Current 90 - 180 90 - 180 90 - 180 mA 

ISET Charge Pump Bias Current(2) 0.5 - 5 0.5 - 5 0.5 - 5 mA 

lOUT Charge Pump Output - - 1 - - 1 - - 1 jlA 
leakage Current(3) 

VAeT PUMPUP/PUMPDN Active Vee-2.5 - Vee Vee-2.5 - Vee Vee-2.S - Vee V 
Voltage Range 

NOTES: 

1. Applies to the input current for each input except VeOIN. 
2. For a nominal set current of 3.72mA, the resistor values for RSETUP and RSEIDN should be 1300 (0.1%). Assuming no variation between these 

two resistors, the current match between the PUMPUP and PUMPON output signals should be within ±3%. ISET is calculated as (VEE + 1.3V - VBE)/ 
R; where R is RSETUP or RSETON and a nominal value for VBE is 0.85 volts. 

3. Output leadkage current of the PUMPUP or PUMP ON output signals when at a LOW level. 

10KH LOGIC lEVELS DC ELECTRICAL CHARACTERISTICS 
VEE = VEE(Min.) to VEE(Max.); Vee = Veeo = VeCOl = Vecveo = GND 

O·C +2S·C +SS·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

VOH Output HIGH Voltage -1020 - -840 -980 - -810 -910 - -720 mV 

VOL Output lOW Voltage -1950 - -1630 -1950 - -1630 -1950 - -1595 mV 

VIH Input HIGH Voltage -1170 - -840 -1130 - -810 -1060 - -720 mV 

VIL Inpu1l0W Voltage -1950 - -1480 -1950 - -1480 -1950 - -1445 mV 

POSITIVE ECl LEVELS DC ELECTRICAL CHARACTERISTICS 

VEE = VEEVCO = GND; VCC = Vceoo = VeeOl = Vcevco = +5V(1} 

O·C +2S·C +8S·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

VOH Output HIGH Voltage 3980 - 4160 4020 - 4190 4090 - 4280 mV 

VOL Output lOW Voltage 3050 - 3370 3050 - 3370 3050 - 3405 mV 

VIH Input HIGH Voltage 3830 - 4160 3870 - 4190 3940 - 4280 mV 

VIL Input lOW Voltage 30S0 - 3520 3050 - 3050 3050 - 3555 mV 

NOTE: 
1. VOH and VOL levels will vary 1 : 1 with Vcc. 
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~~ -----------------------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

VEE = VEE(Min.) to VEE(Max.); Vee = GND or Vee = +4.75V to +5.25V; VEE = GND 

ooe +25°e +85°e 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

ts TIme from RDATA Valid to tveo-500 - tvee-500 - tvee-500 - ps 
Rising Edge of RDCLK(1.2) 

tH Time from Rising Edge of tvee - tvee - tvee - ps 
RDCLKlo RDATA Invalid(1.2) 

tSKEW Skew Between RDATA and - 300 - 300 - 300 ps 
RDATA 

fvee Frequency of the VCO(3) 150 - 150 - 150 - MHz 

Tuning Ratio(4) 1.53 1.S7 1.53 1.S7 1.53 1.S7 

NOTES: 
1. tvco is the period of the veo. 
2. Refer to set-up and hold timing diagrams below. 

3. The veo frequency determined with VeOIN = VEE + O.SV and using a 10pF tuning capacitor. 
4. The tuning ratio is defined as the ratio of IvCOMAX to IvCOMIN. where IvCOMIN is measured at VeOIN = 1.3V + VEE and IvCOMAX is measured at VeOIN = 

2.6V + VEE. 

~-~-:::: 
r--- RDCLK 

'---- RDCLK 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E197JC J2S-1 Commercial 

SY100E197JC J2S-1 Commercial 
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APPLICATIONS INFORMATION 

GENERAL OPERATION 

Operation 
The E197 is a phase-locked loop circuit consisting of an 

internal vce, a Data Phase detectorwith associated acquisition 
circuitry, and a Phase/Frequency detector (Figure 1). In 
addition, an enable pin (ENVCe) is provided to disable the 
internal vce and enable the external vce input. Hence, the 
user has the option of supplying the vce signal. 

The E197 contains two phase detectors: a data phase 
detector for synchronizing to the non-periodic pulses in the read 
data stream during the data read mode of operation, and a 
phaselfrequency detector for frequency (and phase) locking to 
an external reference clock during the "idle" mode of operation. 
The read enable (RDEN) pin muxes between these two 
detectors. 

Data Read Mode 
The data pins (RAWO) are enabled when the RDEN pin is 

placed at a logic HIGH level, thus enabling the Data Phase 
detector (Figure 1) and initiating the data read mode. In this 
mode, the loop is servoed by the timing information taken from 
the positive edges of the input data pulses. This phase detector 
samples positive edges from the RAWD signal and generates 
both a pump up and pump down pulse from any edge of the 
input data pulse. The leading edge ofthe pump up pulse is time 
modulated by the leading edge of the data signal, whereas the 
rising edge of the pump up pulse is generated synchronous to 
the vce clock. The falling edge of the pump down pulse is 
synchronous to the rising edge of the vce clock and the rising 
edge olthe pump down signal is synchronous to the falling edge 
of the vce clock. Since both edges of the vce are used, it 
generates an internal clock duty cycle of 50%. This pulse width 
modulation technique is used to generale the servoing signal 
which drives the vce. The pump down signal is a reference 
pulse which is included to provide an evenly balanceddifferential 
system, thereby allowing the synthesis of a vce input control 
signal after appropriate signal processing by the loop filter. 

By using suitable external filter circuitry, a control signal for 
input into the vce can be generated by inverting the pump 
down signal, summing the inverted signal with the pump up 
signal and averaging the result. The polarity of this control 
signal is defined as zero when the data edges lead the clock by 
a half clock cycle. If the data edges are advanced with respect 
to the zero polarity dataNCe edge relationship, the control 
signal is defined to have a negative polarity; whereas, if the 
vce is advanced with respect to the zero polarity data/VCe 
edge relationship, the control signal is defined to have a positive 
polarity. Ilthere is no data edge present althe RAWD input, the 
corresponding pump up and pump down outputs are not 
generated and the resulting control output is zero. 

Acquisition Circuitry 

The acquisition circuitry is provided to assislthe data phase 

detector in phase locking to the sync field that precedes the 
data. Forthe case in which lock-up is attempted when the data 
edges are coincident with the vce edges, the pump down 
Signal may enter an indeterminate state for an unacceptably 
long period due to the violation of internal set-up and hold times. 
After an initial pump down pulse, the circuit blocks successive 
pump down pulses and inserts extra pump up pulses during 
portions of the sync field that are known to contain zeroes. 
Thus, the data phase detector is forced to have a non-zero 
output during the lock-up period and the restoring force ensures 
correction of the loop within an acceptable time. Hence, this 
circuitry provides a quasi-deterministic pump down output 
signal under the condition of coincident data and vce edges, 
allowing lock-up to occur without excessive delays. 

The ACQ line is provided to disable (disable = HIGH) the 
acquisition circuit during the data portion of a sector block. 
Typically, this circuit is enabled althe beginningofthe sync field 
by a one-shot timer to ensure a timely lock-up. 

The TYPE line allows the choice between two sync field 
preamble types: transitions interspersed with two zeroes 
between transitions, orthree zeroes between transitions. These 
types of sync fields are used with the 1 :7 and 2:7 RLL coding 
schemes, respectively. 

Idle Mode 

In the absence of data, or when the drive is writing to the disk, 
PLL servoing is accomplished by pulling the read enable line 
(RDEN) low and providing a reference clock via the REFCLK 
pins. The condition whereby RDEN is low selects the Phase/ 
Frequency detector (Figure 1) and the E197 is said to be 
operating in the "idle mode." In order to function as a frequency 
detector, the input waveform must be periodic. The pump up 
and pump down pulses from the Phase/Frequency detector will 
have the same frequency, phase and pulse width only when the 
two clocks that are being compared have their positive edges 
aligned and are of the same frequency. 

As with the data phase detector, by using suitable extemal 
filter circuitry, a vce input control Signal can be generated by 
inverting the pump down Signal, summing the inverted signal 
with the pump up signal and averaging the result. The polarity 
of this control signal is defined as zero when all positive edges 
of both clocks are coincident. For the case in which the 
frequencies of the two clocks are the same but the clock edges 
of the reference clock are slightly advanced with respect to the 
vce clock, the control signal is defined to have a positive 
polarity. A control signal with negative polarity occurs when the 
edges of the reference clock are delayed with respect to those 
of the vce. If the frequencies of the two clocks are different, 
the clock with the most edges per unit time will iJlitiate the most 
pulses and the polarity olthe detector will reflect the frequency 
error. Thus, when the reference clock is higher in frequency 
than the vce clock, the polarity olthe control signal is positive; 
whereas a control signal with negative polarity occurs when the 
frequency of the reference clock is lower than the vce clock. 
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~~ ----------------------------------------------------------------------
APPLICATIONS INFORMATION (CONTINUED) 

PHASE LOCK LOOP THEORY 

Illtroductlon 

Phase lock loop (PLL) circuits are fundamentally feedback 
systems used to synchronize the frequency of an oscillator to 
an incoming signal. In addition to frequency synchronization, 
the PLL circuitry is designed to minimize the phase difference 

The closed loop transfer function is: 

Xo(s) 
Xi(S) = 

Kcp ~ F(s) 

Ko 
1+ Kcp S F(s) 

between the system input and output signals. A block diagram where: 
of a feedback control system is shown in Figure 1. 

Where: 

A(s) is the product of the feed-forward transfer functions. 

Kcp = the phase detector gain. 
Ko = the veo gain. Since the veo introduces a pole at the 

origin of the s-plane, Ko is divided by s. 
F(S) - the transfer function of the loop filter. 

Xi(S) ~ A(s) 

The 10E197 is designed to implement the phase detector 
and veo functions in a unity feedback loop, while allowing the 

Xo(s) user to select the desired filter function. 
-

B(s) -
Figure 1. Feedback Syatem 

6(s) is the product of the feedback transfer functions. 

The transfer function for this closed loop system is 

Xo(s) A(s) 
lGfS} = 1 + A(s)B(s) 

Typically, phase lock loops are modeled as feedback systems 
connected in a unity feedback configuration (6(s)=1) with a 
phase detector, a veo (voltage controlled oscillator) and a loop 
fitter inthe feed-forward path, A(s). Figure 2 illustrates a phase 
lock loop.as a feedback control system in block diagram form. 

PHASE LOOP VCO 
~ - --<r-o DETECTOR - FILTER Ko 
Fi Kill F(s) -s- F o 

f 
Figure 2. Phase Lock Loop Block Diagram 

Gain Constants 
As mentioned, each of the three sections in the phase lock 

loop block diagram has an associated open loop gain constant. 
Further, the gain constant of the filter circuitry is composed of 
the productofthree gain constants, one for each filter subsection. 
The open loop gain constant of the feed-forward path is given 
by 

Kol= Kcp* Ko* K1* KI* Kd 

and obtained by performing a root locus analysis. 

Phase Detector Gain Constant 

eqt.1 

The gain of the phase detector is a function of the operating 
mode and the data pattem. The 10E197 provides data 
separation for signals encoded in 2:7 or 1:7 RLL encoding 
schemes; hence Tables 1 and 2 are coding tables for these 
schemes. Table 3 lists nominal phase detector gains for both 
2:7 and 1:7 sync fields. 

NRZ 
Data Sequence Code Sequence 

00 1000 
01 0100 

100 001000 
101 100100 
111 000100 

1100 00001000 
1101 00100100 

Table 1. 2:7 RLL Encoding Table 
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APPLICATIONS INFORMATION (CONTINUED) 

NRZ 
Data Sequence Code Sequence 

00 X01 
01 010 
10 XOO 

1100 010001 
1101 XOOOOO 
1110 XOOO01 
1111 010000 

An X in the leading bit of a code sequence is assigned the complement of 
the bit. 

Table 2. 1:7 RLL Encldlng Table 

Sync Pattern Read Mode Idle Mode 

2:7 121 mV/radian 484mVlradian 

1:7 161mV/radian 483mV/radian 

Table 3. Phase Detector Gain Constants 

veo Gain Constant 
The gain of the VCO is a function of the tuning capacitor. For 

a value of 1 OpF, a nominal value of the gain, Ko, is 20MHz per 
volt. 

Filter Circuitry Gain Constant(s) 
The open loop gain constant of the filter circuitry is given by: 

Kfc = K1 * KI* Kd eqt.2 

The individual gain constants are defined in the appropriate 
subsections of this document. 

Loop FIHer 
The two major functions of the loop filter are to remove any 

noise or high frequency components present in the phase 

detector output signal and, more importantly, to control the 
characteristics which determine the dynamic response of the 
phase lock loop, i.e. capture range, loop bandwidth, capture 
time and transient response. 

Although a variety of loop filter configurations exist, this 
section will only describe a filter capable of performing the 
Signal processing as described in the Data Read Mode and the 
Idle Mode sections. The loop filter consists of a differential 
summing amplifier cascaded with an augmenting integrator 
which drives the VCOIN input to the 1 OE197 through a resistor 
divider network (Figure 3). 

The transfer function and the element values for the loop 
filter are derived by dividing the filter into three cascaded 
subsections: filler input, augmenting integrator and the voltage 
divider network (Figure 4). 

Loop Filter Transfer Function 
The open loop transfer function olthe phase lock loop is the 

product of each individual filter subsection" as well as the 
phase detector and VCO. Thus, the open loop filter transfer 
function is: 
where: 

Ko 
Fo(s) = Kcj) * -s- * F1 (s) * FI(s) * Fd(s) 

F1 (s) = K1 * _1_ * _.".-_....:1~_--=_ 
(s + p1) [s 2+ (2CCIXI.1) s + coo~11 

FI(s) = K1 * ~ * 2 (8+ z) 2 

s [s + (2Cox>·2) s + COO·2] 

Fd(S) = Kd *_1_ 
(s + p2) 

R, R, RIA RA CA 
PUMPUP 

-rCIN 
Rv 

VEEVCO 

R3 Vo 
R, 

PUMPDN 

-rCIN R, 
IO 1 

VEEVCO 

Vccvco 

VEEVCO 

VEEVCO VCCVCO 

Figure 3. Loop Filter Circuitry 
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APPLICATIONS INFORMATION (CONTINUED) 

FI(s) FILTER INPUT 
F1(S) 

AUGMENTING 
INTEGRATOR 

FI(s) 

VOLTAGE 
DIVIDER 

Fd(S) 
F(s) - F1 (S)FI(S)fd(S) 

Figure 4. Loop Filter Block Diagram 

A root locus analysis is performed on the open loop transfer 
function to determine the final pole-zero locations and the 
open loop gain constant for the phase lock loop. Note that the 
open loop gain constant impacts the crossover frequency and 
that a lower frequency crossover point means a much more 
efficient fiHer. Once these positions and constants are 
determined, the component values may be calculated. 

IpUMPUP 

IpUMPDN 

Filter Input 
The primary function of the filter input subsection is to 

convert the output of the phase detector into a single ended 
signal for subsequent processing by the integrator circuitry. 
This subsection consists of the 1 OE197 charge pump current 
Sinks, two shunt capacitors and a differential summing amplifier 
(Figure 5). 

R1 

V01 

R1 1 
Vccvco 

Figure 5. Filter Input Subsection 

Hence, this portion of the fiHer circuit contributes a real pole 
and two complex poles to the overall loop transfer function 
F(s). Before these pole locations are selected, appropriate 
values forthe current setting resistors (RSETUP and RSETDN) 
must be ascertained. The goal in choosing these resistor 
values is to maximize the gain of the fiHer input subsection 
while ensuring the charge pump output transistors operate in 
the active mode. The filter input gain is maximized for a charge 
pump current of 1 .1 rnA; a value of 4640 for both RSETUP and 
RSETDN yields a nominal charge pump current of 1.1 rnA. 

lt should be noted that a dual bandwidth implementation of 
the phase lock loop may be achieved by modifying the current 
setting resistors such that an electronic switch enables one of 
two resistor configurations. Figure 6 shows a circuit 
configuration capable of providing this dual bandwidth function. 
Analysis of the fiHer input circuitry yields the transfer function: 

Fl (s) = Kl· _1_ • ---::.--__ 1 __ ~ 
(s + pl) [s 2 + (2Cc.ool) S + ~11 

The gain constant is defined as: 

Kl = Al·_1_ 
CIN 

where: 

eqt.3 

A 1 = op-amp gain constant for the selected pole positions. 
CIN = phase detector shunt capacitor. 

The real pole is a function ofthe input resistance to the op-amp 
and the shunt capacitors connected to the phase detector 
output. For stability, the real pole must be placed beyond the 
unity gain frequency; hence, this pole is typically placed 
midway between the unity crossover and phase detector 
sampling frequency, which should be aboullen times greater. 
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APPLICATIONS INFORMATION (CONTINUED) 

RSETUPo-----.----.----------.---~~---oRSETDN 

4640 4640 4640 4640 

VEEVCO 

VEEVCO 

ELECTRONIC 
SWITCH 

Figure 6. Dual Bandwidth Current Source Implementation 

The second order pole set arises from the two pole model 
for an op-amp. The open loop gain and the first open loop pole 
for the op-amp are obtained from the data sheets. Typically, 
op-amp manufacturers do not provide information on the 
location of the second open loop pole, however it can be 
approximated by measuring the roll off of the op-amp in the 
open loop configuration. The second pole is located where the 
gain begins to decrease at a rate of 40dB per decade. The 
inclusion of both poles in the differential summing amplifier 
transfer function becomes important when closing the feedback 
path around the op-amp because the poles migrate and this 
migration must be accounted for to accurately determine the 
phase lock loop transient performance. 

Typically, the op-amp poles can be approximated by a pole 
pair occurring as a complex conjugate pair making an angle 
of 45° to the real axis of the complex frequency plane. Two 
constraints on the selection of the op-amp pole pair are that 
the poles lie beyond the crossover frequency and they are 
positioned for near unity gain operation. Performing a root 
locus analysis on the op-amp open loop configuration and 
adhering to the two constraints yields the pole poSitions 
contributed by the op-amp. 

Determination of Element Values 

Since the difference amplifier is configured to operate as a 
differential summer, the resistor values associated with the 
amplifier are of equal value. Further, the typical input resistance 

to the summing amplifier is 1 KG; thus, the op-amp resistors 
are set at 1 KG. Having set the input resistance to the op-amp 
and selected the position ofthe real pole, the value of the shunt 
capacitors is determined using the following relationship: 

eqt.4 

Augmenting Integrator 
The augmenting integrator consists of an active filter with 

a lag-lead network in the feedback path (Figure 7). 

V02 

RIA 1 
VCCVCO 

Figure 7. Integrator Sub.ectlon 
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Analysis of this portion of the filter circuit yields the transfer 
function: 

FI(s) = KI* .L * --;;2:--""'(S.....;+-z .... )-----:2;" 
5 [s + (2~CJ))2) S + 0l02j 

The gain constant is defined as: 

KI= AI· ~ 
RIA 

where: 

eqt.5 

AI = op-amp gain constant for selected pole positions. 
RA = integrator feedback resistor. 
RIA = integrator input resistor. 

The integrator circuit introduces a zero, a pole at the origin and 
a second order pole set as described by the two pole model 
for an op-amp. As in the case of the differential summing 
amplifier, we assume the op-amp pole pair occurs as a 
complex conjugate pair, making an angle of 45° to the real axis 
of the complex frequency plane; are positioned for near unity 
gain operation; and are located beyond the crossover 
frequency. Since both the summing and integrating op-amps 
are realized by the same type of op-amp (341820), the open 
loop pole positions for both amplifiers will be the same. 

Further, the loop transfer function contains two poles 
located at the origin - one introduced by the integrator and 
the other by the VCO. Hence, a zero is necessary to 
compensate for the phase shift produced by these poles and 
ensure loop stability. The op-ampwill be stable ifthe crossover 
point occurs before the transfer function phase angle becomes 
180°. The zero should be positioned much less than one 
decade before the unity gain frequency. 

As in the case of the filter input circuitry, the poles and zero 
from this analysis will be used as open loop poles and a zero 
when performing the root locus analysis for the complete 
system. 

Determination of Element Values 

The location of the zero is used to determine the element 
values for the augmenting integrator. The value of the 
capacitor, CA, is selected to provide adequate charge storage 
when the loop is not sampling data. A value of 0.1J.lF is 
sufficient for most applications. This value may be increased 
when the ROCLK frequency is much lower than 4MHz. The 
value of RA is governed by: 

1 
Izl = 21tRACA eqt. 6 

For unity gain operation of the integrating op-amp, the value 
of RIA is selected such that: 

RIA = RA eqt.7 

It should be noted that, although the zero can be tuned by 
varying either RA or CA, caution must be exercised when 
adjusting the zero by varying CA because the integrator gain 
is also a function of CA. Further, the gain of the loop filter can 
be adjusted by changing the integrator input resistor RIA. 

Voltage Divider 

The input range to the VCOIN input is from 1.3V + VEE to 
2.6V + VEE. Hence, the output from the augmenting amplifier 
section must be attenuated to rneetthe VCOIN constraints. A 
simple voltage divider network provides the necessary 
attenuation (Figure 8). 

Rv 
VIN U----"IV'v--..... ----t~----o 

Ro 

DB I~ 
Vo 

Figure 8. Voltage Divider Subsection 

In addition, a shunt filter capacitor connected between the 
VCOIN input pin and VEE provides the voltage divider 
subsection with a single time constant transfer function that 
adds a pole to the overall loop filter. The transfer function for 
the voltage divider network is: 

Fd(S) = Kd * (s: P2) 

The gain constant, Kd, is defined as: 

1 
Kd=~ 

eqt.9 

The value of Kd is easily extracted by rearranging Equation 1 : 
KOI 

Kd= K<I>*KO*K1*KI eqt.10 

The gain constant, Kd, is set such that the output from the 
integrator circuit is within the range 1.3V + VEE to 2.6V + VEE. 
The pole forthe voltage divider network should be positioned 
an octave beyond that for the filter input. 

Determination of Element Values 

Once the pole location and the gain constant, Kd, are 
established, the resistor values forthe voltage divider network 
are determined using the design guidelines mentioned above 
and from the following relationship: 
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APPLICATIONS INFORMATION (CONTINUED) 

.JSL=~ 
27tlp21 Ro + Rv 

Having determined the resistor values, the filter capacitor is 
calculated by rearranging Equation 9: 

1 
Cd = 11vI\ci eqt. 9a 

Finally, a bias diode is included in the voHage divider network 
to provide temperature compensation. The finite resistance 01 
this diode is neglected lor these calculations. 

Calculations for a 2:7 Coding Scheme 

Introduction 

The circuit component values are calculated lor a 2:7 
coding scheme employing a data rate of 23 Mbitlsec. Since 
the number of bits is doubled when the data is encoded, the 
data clock is at hall the frequency of the RDCLK signal. Thus, 
the operating frequency lor these calculations is 46 MHz. 
Further, the pole and zero positions are a lunction 01 the data 
rate; hence, the component values derived by these 
calculations must be scaled if a different operating frequency 
is used. Finally, it should be noted that the values are 
optimized for settling time. 

The analysis is divided into three parts: static pole 
positioning, dynamic pole positioning and dynamic zero 
positioning. Dynamic poles and zeroes are those which the 
designer may position to yield the desired dynamic response 
through the judicious choice of element values. Static poles 
are not directly controlled by the choice of component values. 

Static Poles 

Each op-amp introduces a pair of "static" complex conjugate 
poles which must lie beyond the crossover frequency. As 
obtained from the data sheets and laboratory measurements, 
the two open loop poles lor the 341820 are: 

P*la=-0.1Hz 

P*lb=-11.2Hz 

Performing a root locus analysis and following the two 
guidelines previously stated, an acceptable pole set is: 

Pla = -5.65 + j5.65MHz 

Plb = -5.65 - j5.65MHz 

Both op-amps introduce a set of static complex conjugate 
poles at these positions for a total of lour poles. Further, the 
loop gain for each op-amp associated with these pole positions 
is determined from the root locus analysis to be: 

V Al=A2=2.48e15 V 
In addition to the op-amps, the integrator and the VCO each 
contribute a static pole at the origin. Thus, there are a total of 
six static poles. 

Dynamic Poles 

The filter input and the voHage divider sections each 
contribute a dynamic pole. As stated previously, the fiHer input 
pole should be positioned between the unity crossover point 
and the phase detector sampling frequency. Hence, the open 
loop fiHer input pole position is selected as: 

P*l = -1.24 MHz 

The voHage divider pole is set approximately one octave 
higher than the filter input pole. Thus, the open loop voHage 
divider pole position is picked to be: 

P*2 = -2.5 7MHz 

Dynamic Zero 

Finally, the zero is positioned much less than one decade 
before the crossover frequency. For this design, the zero is 
placed at: 

z =-311 Hz 

Once the dynamic pole and zero positions have been 
determined, the phase margin is determined using a Bode 
plot. If the phase margin is not sufficient, the dynamic poles 
may be moved to improve the phase margin. Finally, a root 
locus analysis is performed to obtain the optimum closed loop 
pole positions for the dynamic characteristics of interest. 

Component Values 

Having determined the closed loop pole and zero positions, 
the component values are calculated. From the root locus 
analysis, the dynamic pole and zero positions are: 

Pl =-573 KHz 

P2 = -3.06 MHz 

z=-311 Hz 

Filter Input Subsection 

Rearranging Equation 4: 

1 
CIN = 27t Rllpll 

and substituting 573KHz for the pole poSition and 1 KG forthe 
resistor value yields: 

CIN = 278 pF 

Augmenting Integrator Subsection 

Rearranging Equation 6: 

RA _ 1 
- 27t IzicA 
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andsubstituting311 Hzforthezero position and 0.1j1Fforthe Hence, Rv is selected to be: 
capacitor value yields: Rv = 2.15 KO 

RA =5.11 KO 

From Equation 7, the value forthe other resistors associated 
with the integrator op-amp are set equal to RA: 

RIA = RA = 5.11 KO 

Voltage Divider Subsection 
The element values for the voltage divider network are 

calculated using the relationships presented in Equations 8, 9 
and 10 with the constraint that this divider network must 
produce a voltage that lies within the range 1.3V + VEEto 2.SV 
+ VEE. Restating Equation 9, 

KOI 
Kd= Kc!>'KO'K1*KI 

From the root locus analysis KOI is determined to be: 

V 
KOI = 1.585 e51 mA seC3 

From Equation 3 

KI = AI" _1_ 
CIN 

and the gain Constant, Kl, is: 

V 
K 1 = 8.90 e21 mA sec 

From Equation 5 

KI=AI"RA 
RIA 

and the gain constant, KI, is: 

V Kl = 2.48 e15 V 

Having determined the gain constant, Kd, the value of Rv is 

and Ro is calculated to be: 
Ro= 7000 

Finally, using Equation 8a: 

1 
Cd="""RVRd 

the capacitor value, Cd, is: 
Cd=98pF 

eqt.8a 

Note that the voltage divider section can be used to set the 
gain, but the designer is cautioned to be sure the input value 
to VCOIN is within the correct range. 

Component Scaling 

As mentioned, these design equations were developed for 
a data rate of 23 Mbitlsec. If the data rate is different from the 
nominal design value, the reactive elements must be scaled 
accordingly. The following equations are provided to facilitate 
scaling and were derived with the assumptions that a 2:7 
coding scheme is used and that the RDCLK signal is twice the 
frequency of the data clock. 

CIN = 278" ~ (pF) 

CIN = 98· ~ (pF) 

where f is the RDCLK frequency in MHz. 

Example for an 11 MbH/sec Data Rate 

eqt.11 

eqt. 12 

As an example of scaling, assume the given filter and a 2:7 
code are used, but the data rate is 11 Mbitlsec. The dynamic 
pole positions and, therefore the bandwidth of the loop filter, 
are a function of the data rate. Thus, a slower data rate will 
force the dynamic poles and the bandwidth to move to a lower 
frequency. From Equation 11, the value of CIN is: 

CIN =581 pF 

and from Equation 12, the value of Cd is: 

selected such that the constraints Rv > Ro and: Cd = 205 pF 

Rv = 2.15 KO 

Ro= 7000 

are fulfilled. The pole position, P2, is determined from the root Note the poles, PI and P2, are now located at: 
locus analysis to be: 

PI =-274 KHz 
P2 = -3.0S MHz 

P2=-1.47 MHz 
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And, the open loop fiHer unity crossover point is at 300 KHz. 
The gain can be adjusted by changing the value of RIA and the 
value of Cd. Varying the gain by changing Cd is not 
recommended because this will also move the poles, hence 
affecting the dynamic performance of the filter. 

Calculations For a 1 :7 Coding Scheme 

Introduction 

The circuit component values are calculated for a 1:7 
coding scheme employing a data rate of 20 MbiVsec. Since 
the number of bits increases from two to three when the data 
is encoded, the data clock is at two-thirds the frequency of the 
RDCLK signal. Thus, the operating frequency for these 
calculations is 30 MHz. As in the case of the 2:7 coding 
scheme, the pole and zero positions are a function of the data 
rate, hence the component values derived by these calculations 
must be scaled if a different operating frequency is used. 

Again, the analysis is divided into three parts: static pole 
poSitioning, dynamic pole positioning and dynamic zero 
positioning. 

Static Poles 
As in the 2:7 coding example, a 34182D op-amp is employed, 

hence the pole set is: 

Pla - -5.65 + j5.65 MHz 

Plb = -5.65 - j5.65 MHz 

and the open loop gain is: 

V Al=A2=2.48e15 Ii 

Since the op-amps introduce a set of complex conjugate 
poles, a total of four poles are introduced by the op-amp. In 
addition, the integrator and the VCO each contribute a pole at 
the origin for a total of six static poles. 

Dynamic Poles 

The filter input and the voHage divider sections each 
contribute a dynamic pole. As stated previously, the fiHer input 
pole should be positioned midway between the unity crossover 
point and the phase detector sampling frequency. Hence, the 
open loop filter input pole position is selected as: 

P"l =-1.1 MHz 

The voHage divider pole is set approximately one octave 

Dynamic Zero 

Finally, the zero is positioned much less than one decade 
before the crossover frequency. For this design, the zero is 
placed at: 

z = -311 Hz 

Once the dynamic pole and zero positions have been 
determined, the phase margin is determined using a Bode 
plot. If the phase margin is not suffiCient, they dynamic poles 
may be moved to improve the phase margin. Finally, a root 
locus analysis is performed to obtain the optimum closed loop 
pole positions for the dynamic characteristics of interest. 

Component Values 

Having determined the closed loop pole and zero positions, 
the component values are calculated. From the root locus 
analysis, the dynamic pole and zero positions are: 

Pl =-541 KHz 

P2 = -2.73 MHz 

z=-311 Hz 

Filter Input Subsection 

Rearranging Equation 4: 

CIN = 1 
27t Rl Ipll 

and substituting 541 KHz for the pole position and 1 KG forthe 
resistor value yields: 

CIN = 294pF 

Augmenting Integrator Subsection 

Rearranging Equation 6: 

RA = 1 
27t Izl CA 

and substituting 311 Hz for the zero position and 0.1 ~F for the 
capacitor value yields: 

RA=5.11 KG 

From Equation 7, the value forthe other resistors associated 
with the integrator op-amp are set equal to RA: 

RIA = RA = 5.11 KG 

higher than the fiHer input pole. Thus, the open loop voHage Voltage Divider Subsection 
divider pole position is selected as: The element values for the voHage divider network are 

P"2 = -2.28 MHz 
calculated using the relationships presented in Equations 8, 9 
and 10 with the constraint that this divider network must 
produce a voHage that lies within the range 1.3V + VEE to 2.6V 
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+ VEE. Restating Equation 9, 

From the root locus analysis, KOI is determined to be: 

V 
Kol = 1.258 e51 rnA sec 3 

From Equation 3: 

KI= AI" _1_ 
CIN 

and the gain constant K 1 : 

Kl = 8.42 e21 -A V 
m sec 

From Equation 5: 

KI = AI" RA 
RIA 

and the gain constant KI is: 

V 
KI = 2.48 e15 V 

Kd= 2.98 e6 sec-1 

Having determined the gain constant Kd, the value of Rv is 
selected such that the constraints Rv > Ro and: 

Kd Ro 
21tlp21 = Ro + Rv 

are fuHilled. The pole position P2 is determined from the root 
locus analysis to be: 

P2= 2.73 MHz 

Hence, Rv is selected to be: 

Rv= 2.15 KO 

and Ro is calculated to be: 

RO=4530 

Fina"y, using Equation 8a: 

Cd= _1_ 
Rvl<d 

eqt.8a 

the capacitor value Cd is calculated to be: 

Cd = 156pF 

Again, note the voltage divider section can be used to set the 
gain, but the designer is cautioned to be sure the input value 
to VCOIN is within the correct range. 

Component Scaling 
As mentioned, these design equations were developed for 

a data rate of 20 Mbitfsec. If the data rate is different from the 
nominal design value, the reactive elements must be scaled 
accordingly. The following equations are provided are to 
facilitate scaling and were derived with the assumptions that 
a 1:7 coding sCheme is used and that the RDCLK signal is 
twice the frequency of the data clock: 

CIN = 294" ~ (pF) 

Cd = 156" ~ (pF) 

where f is the RDCLK frequency in MHz. 

Example for a 10Mbltfsec Data Rate 

eqt.13 

eqt. 14 

As an example of scaling, assume the given filter and a 1 :7 
code are used, but the data rate is 10 Mbitfsec. The dynamic 
pole positions and, therefore, the bandwidth of the loop filter, 
are a function of the data rate. Thus, a slower data rate will 
force the dynamic poles and the bandwidth to move to a lower 
frequency. From Equation 13, the value of CIN is: 

CIN = 588 pF 

and from Equation 14, the value of Cd is: 

Cd=312pF 

Thus, the element values for the filter are: 

Filter Input Subsection: 

CIN =588 pF 

Rl = 1 KO 

Integrator Subsection: 

CA=0.1J.1.F 

RA = 5.11 KO 

RIA = 5.11 KO 

Voltage Divider Subsection: 

Cd=312pF 

Rv = 2.15 KO 

Ro=4530 
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Note, the poles Pl and P2 are now located at: 

Pl =-271 KHz 

P2 = -1.36 MHz 

and, the open loop fiRer unity crossover point is at 300 KHz. 
As in the case of the 2:7 coding scheme, the gain can be 
adjusted by changing the value of RIA and the value of Cd. 
Varying the gain by changing Cd is not recommended because 
this will also move the poles, hence affecting the dynamic 
performance of the fiRer. 
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Y REGISTERED SY10E212 

SYNERGY ADDRESS DRIVER SY100E212 
SEMICONDUCTOR 

FEATURES 

• Scannable version El12 driver 

• 1025ps max. ClK to Output 

• Dual differential outputs 

• Master Reset 
• Internal 75K.Q Input pull-down resistors 
• Fully compatible with Industry standard 10KH, 

lOOK ECl levels 

• Extended l00E VEE range Of -4.2V to -5.46V 

• ESD protection of 2000V 
• Fully compatible with Motorola 1 OE/l OOE2l2 

PIN CONFIGURATION 

Ii: .... 
:::l § -a: (,) 0 ~ .. 

~:E zen >1010 

lOAD 26 18 02b 
elK 27 17 02a 

D2 28 16 Vee 
VEE CD TOP VIEW 15 Q1b 

PlCC 
D1 2 14 Ci1a 
Do 3 13 01b 

S-IN 4 12 01a 

(,) 

~8818~~ z 

PIN NAMES 

Pin Function 

Do-D2 Data Inputs 

S-IN Scan Input 

lOAD lOAD/HOLD Control 

SHIFT Scan Control 

ClK Clock 

MR Master Reset 

S-OUT Scan Output 

Q{0:2)a, 0[0:2)b True Outputs 

0[0:2)a, Q{0:2)b Inverting Outputs 

@ 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E212 and SY100E212 are scannable 
registered ECl drivers typically used as fan-out memory 
address drivers for ECl cache driving. In a VlSI array
based CPU deSign, use of the E212 allows the user to 
conserve array output cell functionality and also output 
pins. 

The input shift register is designed with control logic 
which greatly facilitates its use in boundary scan 
applications. 
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BLOCK DIAGRAM 

~---S-OUT 
r-------4 

D1 

Do 

S-IN __ --1-...1 

lOAD 
SHIFT----..J 
ClK-----....l 
MR------...J 

TRUTH TABLE 

LOAD SHIFT 

l l 

H l 

X H 

X X 

MR 

l 

l 

l 

H 

02b 
02a 
a2a 
a2b 

Cob 
Coa 
Ooa 
Oob 

Mode 

Load 

Hold 

Shift 

Reset 

Rev.: B Amendment:1O 
Issue Date: Fobruay.1994 



0S""'.RGY SY1DE212 
uws' SY10DE212 

.~ ----------------------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GNO 

TA= DOC TA =+25°C TA = +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 jlA -
lEE Power Supply Current mA -

10E - SO 96 - SO 96 - SO 96 
100E - SO 96 - SO 96 - 92 110 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GNO 

II TA = DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL ClK 575 SOO 1025 575 SOO 1025 575 SOO 1025 

MR 575 SOO 1025 575 SOO 1025 575 SOO 1025 
ClKloS-OUT 575 SOO 1025 575 SOO 1025 575 SOO 1025 

Is Sel-upTime ps -
0 175 25 - 175 25 - 175 25 -
SHIFT 150 -50 - 150 -50 - 150 -50 -
lOAD 225 50 - 225 50 - 225 50 -
S-IN 150 -50 - 150 -50 - 150 -50 -

th Hold Time ps -
D 250 25 - 250 25 - 250 25 -
SHIFT 300 100 - 300 100 - 300 100 -
lOAD 225 0 - 225 0 - 225 0 -
S-IN 300 100 - 300 100 - 300 100 -

tRR Resel Recovery 600 350 - 600 350 - 600 350 - ps -
ISKEW Within-Device Skew - 100 - - 100 - - 100 - ps 1 

tSKEW Within-Gate Skew - 50 - - 50 - - 50 - ps 2 

Ir RiselFali Times 275 425 650 275 425 650 275 425 650 ps -
If 20%10 SO% 

NOTES: 
1. Wi1hin-device skew is defined as identical1ransitions on similar pa1hs 1hrough a device. 
2. Wi1hin-gate skew is defined as the difference in delays between various outputs of a gate when driven from 1he same input. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E212JC J2S-1 Commercial 

SY100E212JC J2S-1 Commercial 
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SYNERGY REGISTER SY100E241 
SEMICONDUCTOR 

FEATURES 

• 1000ps max. ClK to output 
• SHIFT overrides HOlD/lOAD control 

• Asynchronous Master Reset 
• Pin-compatible wHh E141 

• ESD protection of 2000V 
• Fully compatible wHh Industry standard 10KH, 

100K ECl levels 

• E)ctended 100E VEE range of -4.2V to -5.46V 
• Internal 751<0 Input pulldown resistors 
• Fully compatible with Motorola MC10E/100E241 

PIN CONFIGURATION 

!l ... CS III § wO a <IlZ o 0> 

SEll 18 Os 
CLK 17 05 

MR 16 Vee 
VEE TOP VIEW 15 NC 
S-IN 

PLCC 
Veeo 14 

00 13 04 

01 12 03 

'" .., '" 0 000 00 0 (.) 

~ 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OE241 and SY1 OOE241 are 8-bit shiftable registers 
designed for use in new, high-performance ECl systems. 
Unlike the E141, the E241 features internal data feedback 
organized such that the SHIFT control overrides the HOlDI 
lOAD control. Thus, the normal operations of HOLD and 
lOAD can be toggled with a single control line without the 
need for external gating. This configuration also enables 
switching to scan mode with the single SHIFT control line. 

The eight inputsDo-:D7 accept parallel input data, while S
IN accepts serial input data when in shift mode. Data is 
accepted a set-up time before the rising edge of ClK. 
Shifting is also accomplished on the riSing clock edge. A 
HIGH onthe Master Reset pin (MR) asychronously resets all 
the registers to zero. 

PIN NAMES 

Pin 

Do-D7 

S-IN 

SELo 

SELl 

CLK 

MR 

00-07 
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Function 

Parallel Data Inputs 

Serial Data Input 

SHIFT Control 

HOLD/LOAD Control 

Clock 

Master Reset 

Data Outputs 

Rev.: B Amendment: /0 

Issue Date: February, 1994 
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~~ -------------------------------------------------------------------
BLOCK DIAGRAM 

TRUTH TABLE 

SELo SEL1 

l l 

l H 

H X 

S-IN --------, 

00 -----I 

01 - Os -+----i 

BITS 1-6 

07 ------i 

SEll (HOlOILOAO) -----' 

SElo (SHIFT) -------' 

elK -----------' 
MR---------~ 

Function 

load 

Hold 

Shift (On to On+l) 

4-113 

00 

01-Oe 

07 



0S'IIAI ___ Y SY10E241 
r ......... ,.. SY100E241 E~ ________________________________________________________________________ _ 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)· Vee = Veeo = GND . , 
TA= O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

ItH Input HIGH Current - - 150 - - 150 - - 150 j.LA. -
lEE Power Supply Current mA -

10E - 125 150 - 125 150 - 125 150 
100E - 125 150 - 125 150 - 144 173 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = vece = GND 

TA =O°C TA= +25°C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

fSHIFT Max. Shift Frequency 700 900 - 700 900 - 700 900 - MHz -
tPLH Propagation Delay to Output ps -
tPHL ClK 625 750 975 625 750 975 625 750 975 

MR 600 725 975 600 725 975 600 725 975 

ts Set·upTime ps -
D 175 25 - 175 25 - 175 25 -
SElo (SHIFT) __ 350 200 - 350 200 - 350 200 -
SEll (HOLD/LOAD) 400 250 - 400 250 - 400 250 -
S·IN 125 -100 - 125 -100 - 125 -100 -

th Hold Time ps -
D 200 -25 - 200 -25 - 200 -25 -
SElo (SHIFT) __ 100 -200 - 100 -200 - 100 -200 -
SEll (HOLD/lOAD) 50 -250 - 50 -250 - 50 -250 -
S-IN 300 100 - 300 100 - 300 100 -

IRR Reset Recovery Time 900 600 - 900 600 - 900 600 - ps -
IPW Minimum Pulse Widlh 400 - - 400 - - 400 - - ps -

ClK, MR 

ISKEW Within-Device Skew - 60 - - 60 - - 60 - ps 1 

Ir Rise/Fall Time 300 525 800 300 525 800 300 525 800 ps -
If 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E241JC J28·1 Commercial 

SY100E241JC J28·1 Commercial 
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-=-SYNERGY 3-81T 4:1 MUX-lATCH SY10E256 
SEMICONDUCTOR SY100E256 

FEATURES 

• 950ps max. data to output 

• 850ps max. latch enable to output 

• Separate select controls 

• Differential outputs 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -S.46V 

• Internal 7SKO Input pulldown resistors 

• Fully compatible with Motorola MC10El100E256 

PIN CONFIGURATION 

.oca~u.oca§ TO".... N C\I N cccccc> 

SEL1A 18 02 
SEL1B 17 02 
SEL2 16 Vee 

VEE TOP VIEW 15 01 
LEN 

PLCC 
14 01 

MR 13 Vcco 
D1c 12 Co 

.., til .., 8 .., §o 15 ooco 
> 

PIN NAMES 

Pin Function 

Dox-D2x Parallel Data Inputs 

SEL1A, SEL1B Fisrt-stage Select Inputs 

SEL2 Second-stage Select Input 

LEN Latch Enable 

MR Master Reset 

Qo,QH)2,02 Data Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E256 and SY100E256 offer three 4:1 
multiplexers followed by latches with differential outputs 
designed for use in new, high-performance EeL systems. 
Separate Select controls are provided for the leading 2:1 
mux pairs (see block diagram). 

When the Latch Enable (LEN) is at a logic LOW, the latch 
is transparent and output data is controlled by the multiplexer 
select controls. A logic HIGH on LEN latches the outputs. 
The Master Reset (M R) overrides all other controls to set the 
Q outputs LOW. 

BLOCK DIAGRAM 

Doa 
DOb 
DOc 
DOd 

D1a 
D1b 
D1c 
D1d 

D2a 
D2b 
D2c 
D2d 

SEL1A 

SEL1B 

SEL2 

LEN 

MR 
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0 Qo 

EN 00 
R 

0 01 

EN 01 
R 

0 02 

EN 02 
R 
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"'S"''''''''''GY SY10E256 
w .... ,. 'SY100E256 
~M~ __________ ----------__ ----------------------------__ ---------------------

TRUTH TABLE 

Pin State Operatl\)n 

SEll H Output c/d Data· 

SEL1A H Input d Data 

SEL1B H Input b Data 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max ). Vee = Veea = GND . , 
TA=O·C TA= +2S0C TA= +SSOC 

Symbol Paramater Min. Typ. Max. Min. Typ. Max. Min. Typ. Max •. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 ~A -
lEE Power Supply Current mA -

10E - 69 83 - 69 83 - 69 83 
100E - 69 83 - 69 83 - 79 96 

, AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); vee = Veea = GND 

TA= O°C TA=+25°C TA= +SSOC 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPlH Propagation Delay to Output ps -
tPHl D 400 600 900 400 600 900 400 600 900 

SEL1 550 775 1050 550 775 1050 550 775 1050 
SEll 450 650 900 450 650 900 450 650 900 
LEN 350 500 800 350 500 800 350 500 800 
MR 350 600 825 350 600 825 350 600 825 

Is Set-up Time ps -
0 400 275 - 400 275 - 400 275 -
SEL1 600 300 - 600 300 - 600 300 -
SEL2 500 250 - 500 250 - 500 250 -

th Hold Time ps -
0 300 -275 - 300 -275 - 300 -275 -
SEL1 100 -300 - 100 -300 - 100 -300 -
SEll 200 -250 - 200 -250 - 100 -250 -

tRR Reset Recovery Time 700 600 - 700 600 - 700 600 - ps -
tpw Minimum Pulse Width, MR 400 - - 400 - - 400 - - ps -
tSKEW Within-Device Skew - 50 - - 50 - - 50 - ps 1 

t, RiselFall Time 275 475 700 275 475 700 275 475 700 ps -
tf 20% to 80% 

NOTE: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E256JC J28-1 Commercial 

SY100E256JC J28-1 Commercial 



~ 3-BIT REGISTERED SV10E336 
SYNERGY BUS TRANSCEIVER SV100E336 

SEMICONDUCTOR 

FEATURES 

• 250 cutoff bus output 
• 500 receiver output 
• Transmit and receive registers 

• 1500ps max. clock to bus 

• 1000ps max. clock to Q 

• Internal edge slow-down capacHors on bus outputs 

• Additional package ground pins 

• ESD protection of 2000V 
• Fully compatible wHh Industry standard 10KH, 

lOOK ECl levels 

• Extended l00E VEE range of -4.2V to -5.46V 
• Internal 75KO Input pulldown resistors 

• Fully compatible wHh Motorola MC10EI100E336 

PIN CONFIGURATION 

'" - () 8 N ZZ 
~~~~ z~o 

BUSEN1 1S GND 
BUSEN2 17 BUS2 

RXEN 16 Vee 
VEE TOP VIEW 15 01 PlCC 

ClK1 14 Vcco 
ClK2 13 BUS1 

Ao 12 GND 

o _ 

mc( iiJ8r~~a 
~al(!) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E336 and SY100E336 offer three bus 
transceivers with both transmit and receive registers and are 
designed for use in new~h-performance ECl systems. 
The bus outputs (BUSo - BUS2) are designed to drive a 250 
bus. The receive outputs (00 - Q2) are specified for 500. 
The bus outputs feature a normal logic HIGH level (VOH) and 
a cutoff lOW level when at a logic lOW. At cutoff, the 
outputs go to -2.0V and the output emitter-follower is "off", 
presenting a high impedance to the bus. The bus outputs 
have edge slow-down capaCitors. 

The Transmit Enable pins (TEN) determinewhethercurrent 
data is held in the transmit register or new data is loaded from 
the AlB inputs. A logic lOW on both of the bus enable inputs 
(BUSEN), when clocked through the register, disables the 
bus outputs to -2.0V. 

The receiver section clocks bus data into the receive 
registers after gating with the Receive Enable (RXEN) input. 

All registers are clocked by rising edge of ClK1 or ClK2 
(or both). 

Additional grounding is provided through the ground pins 
(GND) which should be connected to OV. The GND pins are 
not electrically connected to the chip. 

PIN NAMES 

Pin 

Ao-A2 

Bo-B2 

TEN1,2 

RXEN 

BUSEN1,2 

ClK1.2 

BUSo-BUS2 

00-02 

4-117 

Function 

Data Inputs A 

Data Inputs B 

Transm~ Enable Inputs 

Receive Enable Input 

Bus Enable Inputs 

Clock Inputs 

250 Cutoff Bus Outputs 

Receive Data Outputs 

Roy.: B Amend"",nt: 10 
Issue Date: Februcry, 1994 



o . SYNERGY SY10E336 ~ ______________________________________________________ -=SY~1:00:E:3=~ 

BLOCK DIAGRAM 

Ao 
80 BUSo 

Qo 

A1 
B1 BUS1 
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A2 
B2 BUS2 

TEN1 02 
TEN2 

RXEN 

BUSEN1 
BUSEN2 

CLK1 
CLK2 
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o.YNERGY S~~~~= EM~ ________________________________________________________________________ _ 

DC ELECTRICAL CHARACTERISTICS 

VEE ~ VEE (Min.) to VEE (Max ). Vee = Veeo = GND . , 
TA= O°C TA= +25°C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

VeuT Cut-off Output Vottage -2.10 - -2.03 2.10 - -2.03 -2.10 - -2.03 V 1 

IIH Input HIGH Current itA -
RXEN - - 225 - - 225 - - 225 
All Other Inputs - - 150 - - 150 - - 150 

lEE Power Supply Current mA -
10E - 125 150 - 125 150 - 125 150 
100E - 125 150 - 125 150 - 144 173 

NOTE: 
1. Measured wilh Vn = -2.1 av. 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
IPHL ClKtoO 500 700 1000 500 700 1000 500 700 1000 

ClKtoBUS 825 1250 1800 825 1250 1800 825 1250 1800 

Is Set-upTime ps -
BUS, RXEN 150 -150 - 150 -150 - 150 -150 -
BUS EN 100 -200 - 100 -200 - 100 -200 -
A, B Dala 300 -50 - 300 -50 - 300 -50 -
TEN 450 150 - 450 150 - 450 150 -

Ih Hold Time ps -
BUS, RXEN 450 150 - 450 150 - 450 150 -
BUSEN 500 200 - 500 200 - 500 200 -
A, BData 350 50 - 350 50 - 350 50 -
TEN 200 -150 - 200 -150 - 200 -150 -

tpw Minimum Pulse Width, ClK 400 - - 400 - - 400 - - ps -
tr RiselFall Time ps -
tf 20% to 80% (an) 300 450 700 300 450 700 300 450 700 

20% to 80% (BUSn Rise) 500 800 1000 500 800 1000 500 800 1000 
20% to 80% (BUSn Fall) 300 500 800 300 500 800 300 500 800 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E336JC J28-1 Commercial 

SY100E336JC J28-1 Commercial 
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-=- 3-BIT SCANNABLE 
SYNERGY REGISTERED BUS SY10E337 

SEMICONDUCTOR TRANSCEIVER SY100E337 

FEATURES 

• 1500ps max. clock to bus (data transmit) 

• 1000ps max. clock to Q (data receive) 

• 25.Q cutoff bus outputs 

• son receiver outputs 
• Scannable Implementation of E336 

• Synchronous and asynchronous bus enables 

• Non-Invenlng data path 
• Bus outputs feature Internal edge slow-down 

capacitors 

• Additional package ground pins 

• ESD protection Of 2000V 
• Fully compatible wHh Industry standard10KH, 

100K ECl levels 

• Extended 100E VEE range of -4.2V to -5.46V 
• Internal 75Kn Input pulldown resistors 

• Fully compatible wHh Motorola MC10E/100E337 

PIN CONFIGURATION 

SCAN 26 18 GND 
S-IN 27 17 BUSo 
TEN 28 

TOP VIEW 
16 Vee 

VEE PlCC 15 01 
REN 2 14 Vcco 
ClK 3 13 BUSI 

AI 4 12 GND 

~ < '" 0 '" c '" ID IDg (/) zO :;) 

> ID (!) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OE337 and SY1 OOE337 are 3-bit registered bus 
transceivers with scan designed for use in new, high
pElrformance ECl systems. The bus outputs (BUSo-BUS2) 
are designed to drive a 250 bus; the receive outputs (00-02) 
are designed for 50n. The bus outputs feature a normal logic 
HIGH level (VOH) and a cutoff lOW level of -2.0V and the 
output emitter-follower is "off", presenting a high impedance 
to the bus. The bus outputs also feature edge slow-down 
capacitors. 

Both drive and receive sides feature the same logic, 
including a loopback path to hold data. The lOAD/HOLD 
function is controlled by Transmit Enable (TEN) and Receive 
Enable (REN) on the transmit and receive sides, respectively, 
with a HIGH selecting lOAD. The implementation of the 
E337 Receive Enable differs from that of the E336. 

A synchronous bus enable (SBUSEN) is provided for 
normal, non-scan operation. The asynchronous bus disable 
(ABUSDIS) disables the bus for scan mode. 

The SYNC EN input allows either synchronousor 
asynchronous re-enabling after disabling with ABUSDIS. An 
alternative use is asynchronous-only operation with 
ABUSDIS, in which case SYNCEN is tied lOW. SYNCEN is 
implemented as an overriding SET control to the enable flip
flop. 

Scan mode is selected by a logic HIGH at the SCAN input. 
Scan input data is Shifted in through S-IN, and output data 
appears at the Q2 output. 

All registers are clocked on the rising edge of ClK. 
Additional lead-frame grounding is provided through the 
ground pins (GND) which should be connected to OV. The 
GND pins are not electrically connected to the Chip. 

PIN NAMES 

Pin 

Ao-A2. 

Bo-B2 

S-IN 

TEN,REN 

SCAN 

ABUSDIS 

SBUSEN 

SYNCEN 

ClK 

BUSo-BUS2 

00-02 
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Function 

Data Inputs A 

Data Inputs B 

Serial (Scan) Data Input 

HOLD/lOAD Controls 

Scan Control 

Asynchronous Bus Disable 

Synchronous Bus Enable 

Synchronous Enable Control 

Clock 

250 Cutoff BUS Outputs 

Receive Data Outputs (02 serves as 
SCAN OUT in scan mode) 

Rev.: B AtTBndment: 10 
Issue Date: February, 1994 



~YNERGY SY10E337 
SEMICCNDUCTOR SY100E337 

--------------------------------------~=== 
BLOCK DIAGRAM 
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B2 

BUS1 

01 
A1 
B1 

BUSo 
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Ao 
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SBUSEN 
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ClK 
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~Y SY10E337 
SY100E337 -------------------------------------------------------

DC ELECTRICAL CHARACTERISTICS 

vee = vee (Min) to Vee (Max ). Vee = Veeo = GND . , 
TA=O·C TA=+25·C TA = +85·C 

Symbol Parameter Min. -~-" Max. Min. TyP. Max. Min. TyP. Max. Unit Condition 

VCUT Cut-off Output Voltage -2.10 - -2.03 -2.10 - -2.03 -2.10 - -2.03 V 1 

IIH Input HIGH Current - - 150 - - 150 - - 150 !1A -
All Other Inputs 

lEE Power Supply Current mA -
10E - 145 174 - 145 174 - 145 174 
100E - 145 174 - 125 174 - 167 200 

NOTE: 
1. Applies to BUS outputs only. Measuredwilh VTT = -2.10V. 

AC ELECTRICAL CHARACTERISTICS 

Vee = Vee (Min.) to Vee (Max.); Vee = Veeo = GND 

TA=O·C TA= +25·C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. ITyp. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL CLKtoO 450 - 1000 450 - 1000 450 - 1000 

CLKto BUS 800 - 1800 800 - 1800 800 - 1800 
ABUSDIS 500 - 1500 500 - 1500 500 - 1500 
SYNCEN 800 - 1800 800 - 1800 800 - 1800 

Is Set-upTime ps -
BUS 350 - - 350 - - 350 - -
SBUSEN 100 - - 100 - - 100 - -
Data, S-IN 400 - - 400 - - 400 - -
TEN, REN, SCAN 550 - - 550 - - 550 - -

th Hold Time ps -
BUS 350 - - 350 - - 350 - -
SBUSEN 500 - - 500 - - 500 - -
Data, S-IN 350 - - 350 - - 350 - -
TEN,REN,SCAN 200 - - 200 - - 200 - -

tPW Minimum Pulse Width 400 - - 400 - - 400 - - ps -
tr RiselFali Time ps -
tl 20% to 80% (On) 300 - 800 300 - 800 300 - 800 

20% to 80% (BUSn Rise) 500 - 1000 500 - 1000 500 - 1000 
20% to 80% (BUSn Fall) 300 - 800 300 - 800 300 - 800 

PRODUCT ORDERING CODE 

Ordering Package Operetlng 
Code Type Range 

SY10E337JC J28-1 Commercial 

SY100E337JC J28-1 Commercial 
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o QUAD DIFFERENTIAL SY10E404 
SYNERGY AND/NAND SY100E404 

SEMICONDUCTOR 

FEATURES 

• Differential D and Q 

• 700ps max. propagation delay 

• High frequency outputs 
• Extended 1 DOE VEE range Of -4.2V to -5.46V 

• Internal 75KQ Input pull-down resistors 

• ESD protection of 2000V 

• Fully compatible with Motorola 10E/1DOE404 

PIN CONFIGURATION 

0 
co co .0 .0 

r..> '" '" (') C") CO) (') gOlo ClICl ClICl 

D2b 26 18 Q2 

D2b 27 17 02 

D2a 28 16 Vee 

VEE CD TOP VIEW 15 01 
PLCC 

D2a 2 14 01 

D1b 13 00 

D1b 4 12 00 

co co .0 .0 co co 0 
100188188 r..> 

g 

PIN NAMES 

Pin Function 

0[0:4]. 0[0:4] Differential Data Inputs 

0[0:4], 0[0:4] Differential Data Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E404 and SY100E404 are 4-bit differential 
AND/NAND devices. The differential operation of these 
devices make them ideal for pulse shaping applications 
where duty cycle skew is critical. Special design techniques 
were incorporated to minimize the skew between the upper 
and lower level gate inputs. 

Because a negative 2-input NAND function is equivalent 
to a 2-input OR function, the differential inputs and outputs 
of the devices also allow for their use as fully differential 
2-input OR/NOR functions. 

The output RISE/FALL times of these devices are 
significantly faster than most other standard ECLinPS • 
devices, resulting in an increased bandwidth. ~ 

The differential inputs have clamp structures which will 
force the Q output of a gate in an open input condition to 
go to a LOW state. Thus, inputs of unused gates can be 
left open and will not affect the operation of the rest of the 
device. 

4-123 

BLOCK DIAGRAM 

Doa~Qo ~a 
Dob -
~b Qo 

D2a~0 TI2a 2 

D2b -
TI2b 02 

03a~ Lba 03 

03b -
'D:Jb 03 
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SY10E404 
SY100E404 ~Y 

------------~----------------------------------------~--------
TRUTH TABLE 

Da Db Q Da Db Q 

L L L L L L 
L H L L H H 

H L L H L H 

H H H H H H 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = Vcce = GND 

TA= O°C TA = +25°C TA = +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 fLA -
lEE Power Supply Current mA -

10E - 106 127 - 106 127 - 106 127 
100E - 106 127 - 106 127 - 122 146 

Vpp(DC) Input Sensitivity 50 -. - 50 - - 50 - - mV 1 

VCMR Common Mode Range -1.5 - 0 -1.5 - 0 -1.5 - 0 V 2 

NOTES: 
1. Differential input vol1age required to obtain a full ECl swing on the outputs. 
2. VCMR is referenced to the most positive side of the differential input signal. Normal operation is obtained when the input signals are within the VCMR range 

and the input swing is greater than Vpp (min.) and <1 V. 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); vcc = Vcce = GND 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL Da(Diff) 350 475 650 350 475 650 350 475 650 

Da(SE) 300 475 700 300 475 700 300 475 700 
Db (Dfff) 375 500 675 375 500 675 375 500 675 
Db (SE) 325 500 725 325 500 725 325 500 725 

tSKEW Within· Device Skew - 50 - - 50 - - 50 - ps 1 

Vpp(AC) Minimum Input Swing 150 - - 150 - - 150 - - mV 2 

tr RiselFali Time 150 - 400 150 - 400 150 - 400 ps -
tf 20-80% 

NOTES: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 
2. Minimum input swing for which AC parameters are guaranteed. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E404JC J28·1 Commercial 

SY100E404JC J28·1 Commercial 
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..,. QUINT DIFFERENTIAL SY10E416 

SYNERGY LINE RECEIVER SY100E416 
SEMICONDUCTOR 

FEATURES 

• Differential D and Q 
• VBB output for single-ended use 

• 600ps max. propagation delay 

• High frequency outputs 

• 2 stages of gain 
• Extended 100E VEE range of -4.2V to -5.46V 
• Internal 75Kn Input pull-down resistors 

• ESD protection Of 2000V 
• Fully compatible wHh Motorola 10E/100E416 

PIN CONFIGURATION 

0 0 

8 10 0 ~ 10 0 ~ 

03 26 18 03 

D2 27 17 03 

02 28 16 Vee 
VEE CD TOP VIEW 15 02 

PLCC 
Vss 2 14 Q2 

Do 3 13 Vcco 
Do 4 12 01 

§ 010 o ~ 010 ~o > 

PIN NAMES 

Pin Function 

D[O:4], D[O:4] Differential Data Inputs 

0[0:4], 0[0:4] Differential Data Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E416 and SY100E416 are 5-bit differential 
line receiving devices. The 2.0GHz of bandwidth provided 
by the high frequency outputs make the devices ideal for 
buffering of very high speed oscillators. 

A VBB pin is available to AC couple an input signal to 
the devices. 

The design incorporates two stages of gain internal to 
the devices, making them an excellent choice for use in 
high bandwidth amplifier applications. 
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BLOCK DIAGRAM 

DO~Qo 
lJo 00 

D1~01 
lJo 01 

D2~02 
lJ2 02 

D3~Q3 
lJ3 Cia 

D4~04 
lJ4 fu 

Vss ----.;' 
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SV1DE416 
SV1DDE416 ~Y 

--~~--------------------------~---------------------
DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = Vcce = GND 

TA=.DOC TA=+25°C TA= +85°C 

S)'mbol Parameter Min. TyP. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

Vee Output Reference Voltage V -
10E -1.38 - -1.27 -1.35 - -1.25 -1.31 - -1.19 
100E -1.38 - -1.26 -1.38 - -1.26 -1.38 - -1.26 

IIH Input HIGH Current - - 150 - - ISO - - 150 IIA -
lEE Power Supply Current mA -

10E - 135 162 - 135 162 - 135 162 
100E - 135 162 - 135 162 - 155 186 

Vpp(DC) Input Sensitivity 50 - - 50 - - 50 - - mV 1 

VeMR Common Mode Range -1.5 - 0 -1.5 - 0 -1.5 - 0 V 2 

NOTES: 
1. Differential input voltage required to obtain a full ECL swing on the outputs. 
2. VCMR is referenced to the most positive side of the differential input signal. Normal operation is obtained when the input signals are within the VCMR range 

and the input swing is greater than VPp (min.) and <1 V. 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = Vcce = GND 

TA= DOC TA= +25°C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL D (Dift) 250 350 500 250 350 500 250 350 500 

D (SE) 200 350 550 200 350 550 200 350 550 

tSKEW Within-Device Skew - 50 - - 50 - - 50 - ps 1 

tSKEW Duty Cycle Skew, tPLH-tPHL ±IO ±10 ±10 ps 2 

VpP(AC) Minimum Input Swing 150 - - 150 - - 150 - - mV 3 

tr RiselFall Time 100 200 350 100 200 350 100 200 350 ps -
tf 20-80% 

NOTES: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 
2. Duty cycle skew defined only for differential operation when the delays are measured from the cross point of the inputs to the cross point of the outputs. 
3. Minimum input swing for which AC parametars are guaranteed. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E416JC J28-1 Commercial 

SYIOOE416JC J28-1 Commercial 
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-0. 3-81T DIFFERENTIAL SY10E431 
SYNERGY FLIP-FLOP SY100E431 

SEMICONDUCTOR 

FEATURES 

• Differential D, clock and Q 

• VBB output for single-ended use 
• 1100MHz min. toggle frequency 
• Edge-triggered asynchronous set and reset 

• Extended 100E VEE range of -4.2V to -5.46V 

• ESD protection of 2000V 

• Fully compatible with Motorola 1 OE/1 OOE431 

PIN CONFIGURATION 

., ~I~ £D-I-INNNN 
> <.><'>oloa: 00 

ClK, 26 '8 Q2 

ClK, Z1 17 Q2 

R, 28 '6 Vee 

VEE CD TOP VIEW '5 0, 
PlCC 

S, 2 '4 Q, 

0, 3 '3 00 
0, 4 '2 Qo 

~I~ 8p 
<.><.> 

oc a3 § 
::> 

PIN NAMES 

Pin Function 

0[0:2). 0[0:2) DHferential Data Inputs 

ClK[O:2]. ClK[0:2] DHferential Clock Inputs 

S[0:2] Edge Triggered Set Inputs 

R[0:21 Edge Triggered Reset Inputs 

VBB VBB Reference Output 

Q[0:2]. 0[0:2] Differential Data Outputs 

TRUTH TABLE(1) 

On elKn Rn Sn 
l Z l l 

H Z l l 

X l Z l 

X l l Z 

NOTE: 

1. Z = LOW-to-HIGH transition. 

© 1994 Synergy Semiconductor Corporation 

Qn 
l 

H 

l 

H 

DESCRIPTION 

The SY10E431 and SY100E431 are 3-bit flip-flops with 
differential clock. data input and data output 

The asynchronous Set and Reset controls are edge
triggered rather than level controlled. This allows the user 
to rapidly set or reset the flip-flop and then continue clocking 
at the next clock edge without the necessity of de-asserting 
the seUreset signal (as would be the case with a level 
controlled seUreset). 

The E431 is also designed with larger internal 
swings. an approach intended to minimize the time spent 
crossing the threshold region and thus reduces the 
metastability susceptibility window . 

BLOCK DIAGRAM 
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Do 
Do 
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ClKo 

Ro 
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ClK, 
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02 
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SY10E431 
SY100E431 

.~ 
J!.,~y. 

-------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veco = GND 

TA=O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. TyP. Max. Min. Typ. Max. Unit Condition 

VBB Output Reference Voltage V -
10E -1.38 - -1.27 -1.35 - -1.25 -1.31 - -1.19 
100E -1.38 - -1.26 -1.38 - -1.26 -1.38 - -1.26 

IiH Input HIGH Current - - 150 - - 150 - - 150 jiA -
lEE Power Supply Current mA -

10E - 110 132 - 110 132 - 110 132 
100E - 110 132 - 110 132 - 127 152 

VCMR Common Mode Range -1.5 - 0 -1.5 - 0 -1.5 - 0 V 1 

NOTES: 
1. VCMR is referenced to the most positive side of the differential input signal. Normal operation is obtained when the input signals are within the VCMR range 

and the input swing is greater than Vpp (min.) and <1 V. 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

fMAX Max. Toggle Frequency 1100 1400 - 1100 1400 - 1100 1400 - MHz -
tPLH Propagation Delay to Output ps -
tPHL ClK(Diff) 450 600 750 450 600 750 450 600 750 

ClK(SE) 400 600 800 400 600 800 400 600 800 
R 550 725 925 550 725 925 550 725 925 
S 550 725 925 550 725 925 550 725 925 

t. Set-upTime ps 
D 200 0 - 200 0 - 200 0 -
R 1000 700 - 1000 700 - 100() 700 - 1 
S 1000 700 - 1000 700 - 1000 700 - 1 

th Hold Time, D 200 0 - 200 0 - 200 0 - ps -
tpw Minimum Pulse Width, ClK 400 - - 400 - - 400 - - ps -
tSKEW Within-Device Skew - 50 - - 50 - - 50 - ps 2 

Vpp(AC) Minimum Input Swing 150 - - 150 - - 150 - - mV 3 

t, Rise/Fall Time 275 450 650 275 450 650 275 450 650 ps -
tf 20% to 80% 

NOTES: 
1. These set-up times define the minimum time the elK or SET/RESET input must wait after the assertion of the RESET/SET input to assure the proper 

operation of the flip-flop. 
2. Within-device skew is defined as identical transitions on similar paths through a device. 
3. Minimum input swing for which Ae parameters are guaranteed. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E431JC J28-1 Commercial 

SY100E431JC J28-1 Commercial 
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~ 4-81T SERIAL/PARALLEL PRELIMINARY 

SYNERGY CONVERTER SY10E445 
SEMICONDUCTOR SY100E445 

FEATURES 

• On-chip clock +4 and +8 

• 2.5Gb/s data rate capability 

• Differential clock and serial Inputs 

• VBB output for single-ended use 

• Asynchronous data synchronization 

• Mode select to expand to 8 bits 

• Internal 75k!} Input pull-down resistors 

• ESD protection of 2000V 

• Fully compatible with Motorola MC10E/100E445 

• Extended 100E VEE range of -4.2V to -5.46V 

PIN CONFIGURATION 

u t:ii LlJ 

~<z CIJ Cl a 
LlJ 0 U u _3!:)-
a: ::2 zg CIJICIJ CIJ 

SINB 26 18 Sour 
SINB 27 17 SOUT 

SEl 28 16 Vee 
VEE CD TOP VIEW 15 00 

PlCC 
ClK 14 01 

ClK 3 13 Vcco 
VBB 4 12 02 

1:3 :3 a :51:5 8a 
uu ~uu g 

PIN NAMES 

Pin Function 

SINA, SINA Differential Serial Data Input A 

SINB,SINB Dnferentiai Serial Data Input B 

SEl Serial Input Select Pin 

SOUT, SOUT Dnferential Serial Data Output 

00-03 Parallel Data Outputs 

ClK,ClK Differential Clock Inputs 

CU4,CU4 Differential +4 Clock Output 

CUB, CUB Dnferential +B Ciock Output 

MODE Conversion Mode 4-bitlB-bit 

SYNCH Conversion Synchronizing Input 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E445 and SY100E445 are integrated 4-bit 
serial-to-parallel data converters. The devices are designed 
to operate for NRZ data rates of up to 2.5Gb/s. The chip 
generates a divide-by-4 and a divide-by-8 clock for both 4-
bit conversion and a two-chip 8-bit conversion function. The 
conversion sequence was chosen to convert the first serial 
bit to Qo, the second to 01, etc. 

Two selectable serial inputs provide a loopback capability 
for testing purposes when the device is used in conjunction 
with the E446 parallel-to-serial converter. 

The start bit for conversion can be moved using the 
SYNC input. A single pulse, applied asynchronously for at 
least two input clock cycles, shifts the start bit for conversion 
from On to On-l by one bit. For each additional shift required, 
an additional pulse must be applied to the SYNC input. 
Asserting the SYNC input will force the internal clock dividers 
to "swallow" a clock pulse, effectively shifting a bit from the 
On to the On-l output (see Timing Diagram 8). 

The MODE input is used to select the conversion mode 
of the device. With the MODE input LOW (or open) the 
device will function as a 4-bit converter. When the mode 
input is driven HIGH, the data on the output will change on 
every eighth clock cycle, thus allowing for an 8-bit conversion 
scheme using two E445s. When cascaded in an 8-bit 
conversion scheme, the devices will not operate at the 
2.5Gb/s data rate of a single device. Refer to the 
applications section of this data sheet for more information 
on cascading the E445. 

For lower data rate applications, a Vss reference voltage 
is supplied for single-ended inputs. When operating at clock 
rates above 500MHz, differential input signals are 
recommended. For single-ended inputs, the Vss pin is tied 
to the inverting differential input and bypassed via a O.01IlF 
capacitor. The Vss provides the switching reference for the 
input differential amplifier. The Vss can also be used to AC 
couple an input signal. 
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~YNERGY SY10E445 
SY100E445 

E~ ________________________ --------------__ ---------------------------

BLOCK DIAGRAM 

SINB 
STIiIB 

0 0 0 0 Q3 
SINA 
SINA 

SEL 

0 0 02 

o Of-...--f---I 0 0 01 

TRUTH TABLES 

Mode Conversion SEL Serial Input 

L 4-Bit H A 

H 8-Bit L B 
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..,. 
SYNERGY 

SEMICONDUCTOR 

DC CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= O°C 

Symbol Parameter Min. Typ. Max. 

IIH Input HIGH Current - - 150 

VOH Output HIGH Voltage 
10E (SOUT only) -1020 - -790 
100E (SOUT only) -1025 - -830 

VBB Output Reference Voltage 
10E -1.38 - -1.27 
100E -1.38 - -1.26 

lEE Power Supply Current 
10E - 154 185 
100E - 154 185 

NOTE: 

TA= +25°C 

Min. Typ. Max. 

- - 150 

-980 - -760 
-1025 - -830 

-1.35 - -1.25 
-1.38 - -1.26 

- 154 185 
- 154 185 

TA= +85°C 

Min. Typ. Max. 

- - 150 

-910 - -670 
-1025 - -830 

-1.31 - -1.19 
-1.38 - -1.26 

- 154 185 
- 177 212 

Unit 

IJ.A 

V 

V 

rnA 

SY10E445 
SY100E445 

Condition 

-

1 
1 

-

1. The maximum VOH limit was relaxed from standard Eel due to the high frequency output design. All other outputs are specified with the standard IOE 
and IOOE VOH levels. 

DC CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA = O°C 

Symbol Parameter Min. Typ. 

fMAX Max. Conversion Frequency 2.0 -
2.5 -

tPlH Propagation Delay to Output 
tPHL ClKtoQ 1500 1800 

ClKto SOUT 800 975 
ClKto CU4 1100 1325 
ClKto CU8 1100 1325 

ts Set·up Time 
SINA, SINB -100 -250 
SEl 0 -200 

th Hold Time, SINA, SINB, SEL 450 300 

tRR Reset Recovery Time 500 300 

tpw Minimum Pulse Width 400 -
ClK, MR 

tr Rise/Fall Times 
tf 20% to 80% 

SOUT 100 225 
Other 200 425 

NOTE: 
I. Guaranteed for input clock amplitudes of 150mV to 800mV. 

2. Guaranteed for input clock amplitudes of 150mV to 400mV. 

Max. 

-
-

2100 
1150 
1550 
1550 

-
-
-
-
-

350 
650 

TA = +25°C TA = +85°C 

Min. Typ. Max. Min. Typ. Max. Unit Condition 

2.0 - - 2.0 - - Gb/s 1 
2.5 - - 2.5 - - NRZ 2 

ps -
1500 1800 2100 1500 1800 2100 
800 975 1150 800 975 1150 
1100 1325 1550 1100 1325 1550 
1100 1325 1550 1100 1325 1550 

ps -
-100 -250 - -100 -250 -

0 -200 - 0 -200 -
450 300 - 450 300 - ps -
500 300 - 500 300 - ps -
400 - - 400 - - ps -

ps -

100 225 350 100 225 350 
200 425 650 200 425 550 
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0s-.... 'R~y SY10E445 
.-n5;, U SY100E445 

~~OR ________________________________________________________________________ _ 

TIMING DIAGRAMS 

CLK 

SIN 

RESET \ 
QO 0n-4 X On X 

01 X Dn-3 X D"+1 X 

Q2 X On-2 On+2 X 

03 X Dr>-1 X On+3 X 

SOUT Dn-4 0n-3 On-2 On-1 On D"+1 On+2 On+3 

Cl/4 / , , / , / 
CliS / , 

Timing Diagram A. 1:4 Serial to Parallel Conversion 

ClK 

SIN On-4 0n-3 On-2 0n-1 On On+1 On+2 On+3 On+4 

RESET , 
SYNC / , 

QO X 0n-4 X On+1 

01 0n-3 X On+2 

02 X 0n-2 X On+3 

Q3 X On-1 X On+4 

SQUT On-4 0n-3 On-2 On-1 On On+1 On+2 On+3 On+4 

CU4 / , / / 
CU8 / , / \ 

Timing Diagram B. 1:4 Serial to Parallel Conversion with SYNC Pulse 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E445JC J28·1 Commercial 

SY100E445JC J28·1 Commercial 
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..,. 
SYNERGY 

SEMICONDUC1OR 

APPLICATIONS INFORMATION 

The SY1 0/1 OOE are integrated 1:4 serial-to-parallel 
converters. The chips are designed to work with the E446 
devices to provide both transmission and receiving of a 
high-speed serial data path. The E445 , under special 
input conditions, can convert up to a 2.5Gb/s NRZ data 
stream into 4-bit parallel data. The device also provides a 
divide-by-four clock output to be used to synchronize the 
parallel data with the rest of the system. 

The E445 features multiplexed dual serial inputs to 
provide test loop capability when used in conjunction with 
the E446. Figure 1 illustrates the loop test architecture. 
The architecture allows for the electrical testing of the link 
without requiring actual transmission over the serial data 
path medium. The SINA serial input of the E445 has an 
extra buffer delay and, thus, should be used as the loop 
back serial input. 

Parallel 
Data 

Parallel 
Data 

SOUTL-&-" ..... 

SOUT 

SINA 

SINA 

SINB ~---:7"1 

SINB~--""''' 

To Serial 
Medium 

From Serial 
Medium 

Figure 1. loop Test Architecture 

The E445 features a differential serial output and a 
divide-by-8 clock output to facilitate the cascading of two 
devices to build a 1:8 demultiplexer. Figure 2 illustrates 
the architecture of a 1:8 demultiplexer using two E445s. 
The timing diagram for this configuration can be found on 
the following page. Notice the serial outputs (SOUT) of the 
lower order converter feed the serial inputs of the higher 
order device. This feedthrough of the serial inputs bounds 
the upper end of the frequency of operation. The clock-to
serial output propagation delay, plus the set-up time of the 
serial input pins, must fit into a single clock period for the 
cascade architecture to function properly. Using the worst 
case values for these two parameters from the data sheet, 
tPD elK to SOUT = 1150ps or a clock frequency of 950MHz. 

The clock frequency is significantly lower than that of a 
single converter. To increase this frequency, some games 
can be played with the clock input of the higher order 
E445. By delaying the clock feeding the second E445 
relative to the clock of the first E445, the frequency of 
operation can be increased. The delay between the two 
clocks can be increased until the minimum delay of clock
to-serial-out would potentially cause a serial bit to be 

Clock __ ~ ______ --, 

Clock-~~----------' 

Serial Input 
Data 

SIN SOUT 
SIN SOUT 

03 02 01 Qo 

07 Os 05 04 

Parallel Output Data 

SIN 

SIN 

SY10E445 
SY100E445 

E445b 

03 02 01 Qo 

03 02 01 Qo 

1 OOps -J I"-
Clock ~ '--__ ---'r---

Tpd ClK 
toSOUT 

III 
1:== SOOps --1-os-o-ps-~·1 .1 

Figure 2. Cascaded 1:8 Converter Architecture 

swallowed (Figure 3). With a minimum delay of 800ps on 
this output, the clock for the lower order E445 cannot be 
delayed more than 800ps relative to the clock of the first 
E445 without potentially missing a bit of information. 
Because the set-up time on the serial input pin is negative, 
coincident excursions on the data and clock inputs of the 
E445 will result in correct operation. 

Clock a 

Clock b 

Tpd ClK 
to SOUT 1:== SOOps --1-0-S0-ps-.. .,1 .1 

Figure 3. Cascade Frequency limitation 

Perhaps the easiest way to delay the second clock 
relative to the first is to take advantage of the differential 
clock inputs of the E445. By connecting the clock for the 
second E445 to the complimentary clock input pin, the 
device will clock a half a clock period after the first E445 
(Figure 4). Utilizing this simple technique will raise the 
potential conversion frequency up to 1.5GHz. The divide
by-eight clock of the second E445 should be used to 
synchronize the parallel data to the rest of the system as 
the parallel data of the two E445s will no longer be 
synchronized. This skew problem between the outputs 
can be worked around as the parallel information will be 
static for eight more clock pulses. 
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SYNERGY SY100E445 ~M~~OR __________________________________________________________________________ ___ 

Clock --,---, r----, 
Clock -~-I---.../'-------, 

E445b Clock a 

I-- 667ps ---l 
I (1.5GHz) I 

~ I I 
lOOPS.., l

I 

Serial Input 
Data 

SIN SOUT 

SIN SOUT 

SIN 
SIN 

Clockb -, I 

03 02 01 00 Tpd ClK 
to SOUT 1::== SOOps -1-05-0-ps---l·~1 .1 

07 Os Os 04 03 02 01 00 

Parallel Output Data 

Figure 4. Extended Frequency 1:8 Demultiplexer 

elK 

~ _____ ~X __________________ _' Dn-4 

X 01 _____ ~XI.... __________________ __' Dn-3 

X ~ _____ ~Xl.... ___________________ __' Dn..:! 

X 
~ _____ ~X __________________ _' Dn 1 

X 04(~a) ______ ~X~ ___________________ ~ Dn 

X 05(01 a) ______ ~X'__ ___________________ ~ Dn+1 

06(~a) ______ ~X'__ ___________________ ~ On+2 

X Dn+3 07(03 a) ______ ~X'__ ___________________ _A. ______ .....::......::. ______ _ 

sOu~~, __ J~ _ _J''___~I.... __ ,'__ _ _', __ J~ _ _J,'___~I...._~,'___~, __ J~ _ _J, __ ~I...._~''___~' __ 

eU4a _____ -'1 

eU4b _____ ...JI 
'1...._----' 
,'------' 

, 
, 

Dn-4 

1 
e~a _____ -'Ir---------~'__ ________ __' 
e~b _____ ...J1 1 

Timing Diagram A. 1:8 Serial to Parallel Conversion 
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~ 4-81T PARALLEL-TO- PRELIMINARY 
Sva.~nGY SY10E446 , n'~,.. SERIAL CONVERTER SY100E446 

SEMICONDUCTOR 

FEATURES 

• On-chip clock +4 and +8 
• 1.6Gb/s typical data rate capability 

• DIfferential clock and serial Inputs 

• Vaa output for single-ended use 

• Asynchronous data synchronization 

• MOC!e select to expand to 8 bits 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75K!} Input pulldown resistors 

• ESD protection of 2000V 
• Fully compatible with Motorola MC1 OE/1 OOE446 

PIN CONFIGURATION 

CLK 26 18 NC 
CLK 27 17 NC 
VBB 28 16 Vee 
VEE <D TOP VIEW 15 SOUT 

PLCC 
SIN 2 14 SOUT 
SIN 3 13 Vcco 

SYNC 4 12 NC 

81~ ~ 8 ~ I~ ~ ~() c..> ~c..>() 

PIN NAMES 

Pin Function 

SIN,SIN D~ferential Serial Data Input 

Do-D3 Parallel Data Input 

SOUT, SOUT D~ferential Serial Data Output 

CLK, CLK DHferential Clock Input 

CU4,CU4 DHferential 4 Clock Output 

CUB,CUB DHferential B Clock Output 

MODE Conversion Mode, 4-bitlB-bit 

SYNC Conversion Synchronizing Input 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E446 and SY100E446 are integrated 4-bit 
parallel-to-serial data converters. These devices are 
designed to operate for NRZ data rates of up to a minimum 
of 1.3Gb/s. The chips generate a divide-by-4 and a divide
by-S clock for both 4-bit conversion and a two-chip S-bit 
conversion function. The conversion sequence was chosen 
to convert the parallel data into a serial stream from bit Do 
to 03. A serial input is provided to cascade two E446 
devices for S-bit conversion applications. 

The SYNC input will asynchronously reset the internal 
clock circuitry. This pin allows the user to reset the internal 
clock conversion unit and, thus, select the start of the 
conversion process. 

The MODE input is used to select the conversion mode 
of the device. With the MODE input LOW (or open) the 
device will function as a 4-bit converter. When the mode 
input is driven HIGH, the internal load clock will change on 
every eighth clock cycle, thus allowing for an S-bit 
conversion scheme using two E446s. When cascaded in 
an S-bit conversion scheme, the devices will not operate 
at the 1.3Gb/s data rate of a single device. Refer to the 
applications section of this data sheet for more information 
on cascading the E446. 

For lower data rate applications, a Vee reference voltage 
is supplied for single-ended inputs. When operating at 
clock rates above SOOMHz, dHferential input signals are 
recommended. For single-ended inputs, the Vee pin is 
tied to the inverting differential input and bypassed via a 
O.01I1F capacitor. The Vee provides the switching reference 
for the input differential amplifier. The Vee can also be 
used to AC couple an input signal. 

TRUTH TABLE 

Mode 

L 

H 
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-0. PRELIMINARY 
SYNERGY SY10E446 ~M~OO ______________________________________________________________ ~S~Y~10:0:E:446:: 

BLOCK DIAGRAM 

SIN __ _ 

SIN ----<d/ 
D3 _____ --I 

D Q D2 _____ _ 

ClK 

D' _____ --I D Q 

ClK 

sour 
D Q 

Do sour 

ClK 

CUS 
MODE 

CUS 
ClK 
ClK 

CU4 

SYNC CU4 

vss .. 7 
/ 
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.A. PRELIMINARY 

~YNERGY S~~:~= 
~~ -------------------------------------------------------------------------

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 150 - - 150 - - 150 I1A -
VOH Output HIGH Vokage V 1 

10E (SOUT Only) -1020 - -790 -980 - -760 -910 - -670 
100E (SOUT Only) -1025 - -830 -1025 - -830 -1025 - -830 

Vss Output Reference Voltage V -
10E -1.38 - -1.27 -1.35 - -1.25 -1.31 - -1.19 
100E -1.38 - -1.26 -1.38 - -1.26 -1.38 - -1.26 

lEE Power Supply Current mA -
10E - 110 132 - 110 132 - 110 132 
100E - 110 132 - 110 132 - 127 152 

NOTE: 
1. The maximum VOH limit was relaxed from standard Eel due to the high frequency output design. All other outputs are specified with the standard 10E 

and 100E VOH levels. 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

fMAX Max. Conversion Frequency 1.3 1.6 - 1.3 1.6 - 1.3 1.6 - Gb/s -
NRZ 

tPLH Propagation Delay to Output ps -
tPHL ClKtoSOUT 1000 1400 1700 1000 1400 1700 1000 1400 1700 

ClKtoCU4 500 800 1100 500 800 1100 500 800 1100 
ClKtoCU8 800 1100 1400 800 1100 1400 800 1100 1400 
SYNC to CU4, CU8 500 800 1100 500 800 1100 500 800 1100 

ts Set-upTime ps -
SIN -200 -400 - -200 -400 - -200 -400 -
Dn -200 -400 - -200 -400 - -200 -400 -
Mode 0 -250 - 0 -250 - 0 -250 -

th Hold Time ps -
SIN 750 550 - 750 550 - 750 550 -
Dn 800 600 - 800 600 - 800 600 -
Mode 500 300 - 500 300 - 500 300 -

tRR Reset Recovery Time 500 200 - 500 200 - 500 200 - ps -
tpw Minimum Pulse Width 400 - - 400 - - 400 - - ps -

ClK, MR 

tr RiselFall Time ps 20-80% 
tf SOUT 100 225 350 100 225 350 100 225 350 

Other 200 425 650 200 425 650 200 425 650 
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PRELIMINARY 
SY10E446 

SY100E446 ~sy -------------------------------------------------------
TIMING DIAGRAMS 

ClK 

RESET \ 
00 ( X 00-1 X Do-2 X 
01 ( X 01-1 X 01-2 X 
02 ( X 02-1 X 02-2 X 
03 ( X 03-1 X 03-2 X 

SOUT 

CU4 / \ / \ / 

CUS / \ / 

Timing Diagram A. 4:1 ParaUel-IooSerlal Conversion 
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.A. PRELIMINARY 

¥S""-'R~Y SY10E446 
r .... , ur SY100E446 ~M~ __________________________________________________ ----__________ ___ 

TIMING DIAGRAMS (CONTINUED) 

ClK 

RESET \ 
00 ( X 00-1 X 00-2 

01 ( X 01-1 X 01-2 

02 ( X 02-1 X 02-2 

03 ( X 03-1 X 03-2 

04(008) ( X 04-1 X 04-2 

05(018) ( X 05-1 X 05-2 

06(028) ( X 06-1 X 06-2 

07(038) ( X 07-1 X 07-2 

SOUT 

CU4 I \ I \ I 
CUB I \ I 

Timing Diagram B. 8:1 Parallel-lo-8erlal Converelon 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E446JC J28-1 Commercial 

SY100E446JC J28-1 Commercial 
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o ~~ 
~J!Y _______________________________________________________ S_Y_1_00_E_~_ 

APPLICATIONS INFORMATION 

The SY10El100E446 are integrated 4:1 parallel-to-serial 
converters, The chips are designed to work with the E445 
device to provide both transmission and receiving of a high
speed serial data path. The E446 can convert 4 bits of 
data into a 1.3Gb/s NRZ data stream. The device features 
a SYNC input which allows the user to reset the internal 
clock circuitry and restart the conversion sequence (see 
Timing Diagram A). Note that SOUT is triggered. by negative 
clock edges. 

The E446 features a differential serial input and internal 
divide-by-eight circuitry to facilitate the cascading of two 
devices to build an 8:1 muHiplexer. Figure 1 illustrates the 
architecture for an 8:1 multiplexer using two E446s (see 
Timing Diagram B). Notice the serial outputs (SOUT) of the 
lower order converter feed the serial inputs of the higher 
order device. This feed through of the serial inputs bounds 
the upper end of the frequency of operation. The clock-to
serial output propagation delay, plus the set-up time of the 

serial input pins, must fit into a single clock period for the 
cascade architecture to function properly. Using the worst 
case values for these two parameters from the data sheet, 
tPD ClK to SOUT = 1600ps and ts for SIN = -200ps, yields 
a minimum period of 1400ps or a clock frequency of 
700MHz. 

The clock frequency is somewhat lower than that of a 
single converter. In order to increase this frequency, it is 
recommended that the clock edge feeding the E446A be 
delayed with respect to the E446B, as shown in Figure 2. 

Perhaps the easiest way to delay the second clock relative 
to the first is to take advantage of the differential clock 
inputs of the E446. By connecting the clock for E446A to 
the complimentary clock input pin, the device will clock a 
half a clock period after E446B (Figure 2). Utilizing this 
simple technique will raise the poteritial conversion frequency 
up to the maximum 1.3GHz of a stand-alone E446. 

ClK __ ~~~ __________ -, 

ClK ---4t---lI--------------, 

SOUT 

SOUT 

SIN 

SIN 

E446A 

SOUT 

SOUT 
SERIAL 
DATA 

I" 1400ps :::::::I 200ps L 

ClK 

IPO 
ClKloSOUT----------------------------

1600ps 

Figure 1. Cascaded 8:1 Converter Architecture 
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~YNERGY S~~:~:: ~M~ ____________________________________________________________________ __ 

APPLICATIONS INFORMATION (CONTINUED) 

ClK 

ClK 

E446A 

SOUT SIN SOUT SERIAL 
SOUT SIN SOUT DATA 

D1 

D7 D6 Ds D4 D3 D2 D1 

~ PARAllEL DATA ~ 
I~ 1.3GHz ~I 770ps 

ClKB ~s~ : ~ ClKA 

tpo 
ClKto SOUT 

Figure 2. Extended Frequency 8:1 Converter Architecture 
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o 6-BIT REGISTER 
Sva.~nGY DIFFERENTIAL DATA SY10E451 , n/~n SY100E451 

SEMICONDUCTOR AND CLOCK 

FEATURES 

• 1100MHz min. toggle frequency 

• Differential Inputs: data and clock 

• VBB output for single-ended use 
• Asynchronous Master Reset 

• ESD protection of 2000V 
• Fully compatible wHh Industry standard 10KH, 

100K ECl levels 

• Extended 1 OOE VEE range of -4.2V to -5.46V 
• Internal 75Kn Input pulldown resistors 
• Fully compatible wHh Motorola MC10E/100E451 

PIN CONFIGURATION 

It) It) v "It t") 
8 

'" 0 10 010 010 0> 

ClK 18 as 
VBB 17 04 

ClK 16 Vcc 
VEE TOP VIEW 

PlCC 15 Q3 

MR 14 Vcco 
NC 13 02 

Do 12 01 

18 0 10 e: Ie: 8 
~ 

8 

PIN NAMES 

Pin Function 

00--05 + Data Input 

00--05 - Data Input 

elK + Clock Input 

ClK - Clock Input 

MR Master Reset Input 

VBB VBB Output 

Qo--Qs Data Outputs 

Ii:> 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OE451 and SY1 OOE451 offer six D-type flip-flOpS 
with single-ended outputs and differential data and clock 
inputs, designed for use in new, high-performance Eel 
systems. The registers are triggered by the rising edge of the 
ClK input. 

A logic HIGH on the Master Reset (MRl input resets aU 
outputs to a logic lOW. The Vaa output is provided for use 
as a reference voltage for single-ended reception of ECl 
Signals to that device only. When used forthis purpose, it is 
recommended that Vee is decoupled to Vee via a O.01~F 
capacitor. 
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Do ____ ..j'.. 

"150 ------<01. ..... 

01 ----+-f ..... 
"151 ----+-<t ..... 

03 ---4--f'.. 
'0'3 ---+-Ot .... 

04 ----+---r-. 
'0'4 ----+-01 ...... 

05 ----+---r-. 
"155 ---+-01/ 

eLK 
elK 

MR 

VBB ----7'" 

Rev.: B Amendment: 10 

' .. uo Data: February. 1994 



~YNERGY 
SEMICONDIJCTOR 

DC ELECTRICAL CHARACTERISTICS 

VEE - VEE (Min) to VEE (Max ). Vee = Veco = GND - . , 
TA=O°C 

Symbol Parameter Min. Typ. Max. 

Vas Output Reference Voltage 
10E -1.38 - -1.27 
100E -1.38 - -1.26 

IIH Input HIGH Current - - 150 

lEE Power Supply Current 
10E - 84 101 
100E - 84 101 

VCMR Common Mode Range -2.0 - -0.4 

NOTE: 

TA= 25°C 

Min. Ty+p. Max. 

-1.35 - -1.25 
-1.38 - -1.26 

- - 150 

- 84 101 
- 84 101 

-2.0 - -0.4 

TA= +85°C 

Min. Typ. Max. 

-1.31 - -1.19 
-1.38 - -1.26 

- - 150 

- 84 101 
- 97 116 

-2.0 - -0.4 

Unit 

V 

IlA 
rnA 

V 

SY10E451 
SY100E451 

CondHlon 

-

-
-

1 

1. VCMR is referenced to the most psitive side of the differential input signal. Normal operation is obtained when the "HIGH" input is within the VCMR 
range and the input swing is greater than VPP(m~) and < IV. 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= O°C TA= +25°C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit CondHlon 

fMAX Max. Toggle Frequency 1100 1400 - 1100 1400 - 1100 1400 - MHz -
IPLH Propagation Delay to Output ps -
IPHL CLK (DWf) 475 650 800 475 650 800 475 650 800 

CLK(SE) 425 650 850 425 650 850 425 650 850 
MR 425 600 850 425 600 850 425 600 850 

T 

ts Se-Iup Time, D 150 -100 - 150 -100 - 150 -100 - ps -
th Hold Time, 0 250 100 - 250 100 - 250 100 - ps -
Vpp(AC) Minimum Input Swing 150 - - 150 - - 150 - - mV 1 

tRR Reset Recovery Time 750 600 - 750 600 - 750 600 - ps -
tpw Minimum Pulse Width 400 - - 400 - - 400 - - ps -

CLK, MR 

ISKEW Within-Device Skew - 100 - - 100 - - 100 - ps 2 

tr RiselFall Time 275 450 800 275 450 800 275 450 800 ps -
If 20%1080% . 

NOTES: 
1. Minimum input voltage for which Ae parameters are guaranteed. 

2. Within-device skew is defined as identical transitions on similar paths through a device. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E451JC J28-1 Commercial 

SY100E451JC J28-1 Commercial 
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"" 5-8IT DIFFERENTIAL SY10E452 
SYNERGY REGISTER SY100E452 

SEMICONDUCTOR 

FEATURES 

• Differential D. CLK and Q 

• Vaa output for single-ended use 

• 1100MHz min. toggle frequency 

• Asynchronous Master Reset 
• Extended 100E VEE range of -4.2V to -5.46V 

• ESD protection of 2000V 
• Fully compatible with Motorola MC10E/100E452 

PIN CONFIGURATION 

8 
ala cp ~ 010 

MR 26 18 Qa 

ClK 27 17 53 
ClK 26 16 Vcc 
VEE CD TOP VIEW 1~ 0'2 PlCC 
Vaa 2 14 02 
02 3 13 0'1 
02 4 12 01 

0108 18 8010 
~ 

PIN NAMES 

Pin Function 

0[0:4]. 0[0:4] Differential Data Inputs 

MR Master Reset Input 

ClK.elK Differential Clock Input 

Vaa Vaa Reference Output 

0[0:4]. 0[0:4] Differential Data Outputs 

Ii:> 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E452 and SY100E452 are 5·bit differential 
registers with differential data (inputs and outputs) and 
clock. The registers are triggered by a positive transition 
of the positive clock (elK) input. A high on the Master 
Reset (MR) asynchronously resets all registers so that the 
a outputs go lOW. 

The differential input structures are clamped so that the 
inputs of unused registers can be left open without upsetting 
the bias network of the devices. The clamping action will 
assert the 0 and the elK sides of the inputs. Because of 
the edge-triggered flip-flop nature of the devices. 
simultaneously opening both the clock and data inputs will 
result in an output which reaches an unidentified but valid 
state. 

The fully differential design of the devices makes them 
ideal for very high frequency applications where a registered 
data path is necessary. 

BLOCK DIAGRAM 

Do 
Do Qo 

00 

Dl 
01 01 

01 

02 
'02 02 

02 

03 
Da 03 

Cia 

04 
'04 04 

04 
elK 
ClK 
MR 
Vas .. . , 
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~YNERGY 
SEMICONDUCTOR 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA=O·C 

Symbol Parameter Min. Typ. Max. 

Vee Output Reference Voltage 
10E -1.38 - -1.27 
100E -1.38 - -1.26 

IIH Input HIGH Current - - 150 

lEE Power Supply Current 
10E - 74 89 
100E - 74 89 

VCMR Common Mode Range -2.0 - -0.4 

NOTE: 

TA= +2S·C 

Min. Typ. Max. 

-1.35 - -1.25 
-1.38 - -1.26 

- - 150 

- 74 89 
- 74 89 

-2.0 - -0.4 

TA= +SS·C 

Min. Typ. Max. 

-1.31 - -1.19 
-1.38 - -1.26 

- - 150 

- 74 89 
- 85 102 

-2.0 - -0.4 

UnH 

V 

~ 
mA 

V 

SY10E452 
SY100E4S2 

CondHlon 

-

-
-

1 

1. VCMR is referenced to the most positive side of the differential input signal. Normal operation is obtained when the input signals are within the VCMR range 
and the input swing is greater than Vpp (min.) and <1 V. 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veea = GND 

TA= O·C TA=+25·C TA= +SS·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UnH Condition 

fMAX Max. Toggle Frequency 1100 1400 - 1100 1400 - 1100 1400 - MHz -
tPLH Propagation Delay to Output ps -
tPHL ClK (Dill) 475 600 800 475 600 800 475 600 800 

ClK(SE) 425 600 850 425 600 850 425 600 850 
MR 425 625 850 425 625 850 425 625 850 

Is Set-up Time. D 150 -50 - 150 -50 - 150 -50 - ps -
th Hold Time. D 200 50 - 200 50 - 200 50 - ps -
tRR Reset Recovery Time 700 450 - 700 450 - 700 450 - ps -
tpw Minimum Pulse Width ps -

ClK 400 - - 400 - - 400 - -
MR 400 - - 400 - - 400 - -

tSKEW Within-Device Skew - 50 - - 50 - - 50 - ps 1 

VpP(AC) Minimum Input Swing 150 - - 150 - - 150 - - mV 2 

tr RiselFail Time 275 475 675 275 475 675 275 475 675 ps -
tf 20-80% 

NOTES: 
1. Within-dellice skew is defined as identical transitions on similar paths through a device. 
2. Minimum input swing for which Ae parameters are guaranteed. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E452JC J28-1 Commercial 

SY100E452JC J28-1 Commercial 
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(-. TRIPLE DIFFERENTIAL SY10E457 

SYNERGY 2:1 MULTIPLEXER SY100E457 
SEMICONDUCTOR 

FEATURES 

• Differential D and Q 

• vaa output for single-ended use 

• 700ps max. propagation delay 

• High frequency outputs 

• Separate and common select 

• Extended 100E VEE range of -4.2V to -5.46V 

• Internal 75Kn Input pulldown resistors 

• ESD protection of 2000V 

PIN CONFIGURATION 

.... w en 
[l III III ~ ~ 
en 010 > 10 as 

SEL1 26 18 02 
01a 27 17 02 
D1a 26 16 Vee 
VEE (j) TOP VIEW 15 01 PLCC 
VB8 2 14 01 
D1b 3 13 Co 
01b 4 12 00 

.3 g 8"'s-"g 
W ° I ~ 108 0 en > 

PIN NAMES 

Pin Function 

On[0:2]. On[0:2] OHferential Oata Inputs 

SEL Individual Select Input 

COMSEL Common Select Input 

Vss Vss Reference Output 

0[0:2]. 0[0:2] OHferential Oata Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E457 and SY100E457 are 3-bit differential 
2:1 multiplexers. The fully differential data path makes the 
devices ideal for multiplexing low skew clock or other skew 
sensitive signals. Multiple Vee pins are provided to ease 
AC coupling input signals. 

The higher frequency outputs provide the device with a 
> 1.0GHz bandwidth to meet the needs of the most 
demanding system clock. 

Both separate selects and a common select are provided 
to make the device well suited for both data path and 
random logic applications. 

BLOCK DIAGRAM 
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Doa 

DOb 
DOb 
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4-146 

. • 

Co 

00 

01 

01 

02 

52 

Rev.: B Amendmenl:1O 
Issue llaIo: February. 1994 



~YNERGY 
SEM/CONlJUCrOR 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = Veeo = GND 

TA= DOC TA= +25°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

VBB Output Reference Voltage 
10E -1.38 - -1.27 -1.35 - -1.25 
100E -1.38 - -1.26 -1.38 - -1.26 

IIH Input HIGH Current - - 150 - - 150 

lEE Power Supply Current 
10E - 92 110 - 92 110 
100E - 92 110 - 92 110 

VPp (DC) Input Sensitivity 50 - - 50 - -
VeMR Common Mode Range -1.5 - 0 -1.5 - 0 

NOTE: 
1. Differential input voltage required to obtain a full Eel swing on the outputs. 

TA= +85°C 

Min. Typ. Max. 

-1.31 - -1.19 
-1.38 - -1.26 

- - 150 

- 92 110 
- 106 127 

50 - -
-1.5 - 0 

Unit 

V 

I1A 
mA 

mV 

V 

SY1DE457 
SY100E457 

Condition 

-

-
-

1 

2 

2. VCMA is referenced to the most positive side of the differential input signal. Normal operation is obtained when the input signals are within the VCMA range 
and the input swing is greater than Vpp (min.) and <1 V. 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vce = Veco = GND 

TA= DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPLH Propagation Delay to Output ps -
tPHL D(Diff) 375 475 650 375 475 650 375 475 650 

D 325 475 700 325 475 700 325 475 700 
SEL 350 500 725 350 500 725 350 500 725 
COMSEL 375 525 750 375 525 750 375 525 750 

tSKEW Within·Device Skew - 40 - - 40 - - 40 - ps 1 

tSKEW Duty Cycle Skew tPlH-tPHL - ±10 - - ±10 - - ±10 - ps 2 

Vpp(AC) Minimum Input Swing 150 - - 150 - - 150 - - mV 3 

tr RiselFall Time 150 275 450 150 275 450 150 275 450 ps -
tf 20-80% 

NOTES: 
1. Within-device skew is defined as identical transitions on similar paths through a device. 
2. Duty cycle skew guarantee holds only for differential operation when the delays are measured from the cross point of the inputs to the cross point of the 

outputs. 
3. Minimum input swing for which AC parameters are guaranteed. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10E457JC J28·1 Commercial 

SY100E457JC J28·1 Commercial 
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-0- DUAL ANALOG ADVANCE 

SYNERGY COMPARATOR W/LATCH INFORMATION 
SEMICONDUCTOR SY10E1651 

FEATURES 

• Typlcal3.OdB bandwidth >1GHz 

• Typical V to Q propagation delay of 850ps 

• Typical output rlselfall of 300ps 

• Common mode range -2.0V to +l.OV 

• Individual latch enables 

• Differential outputs 

• ESD protection of 2000V 
• Fully compatible with Motorola MC10E1651 

PIN CONFIGURATIONS 

Ot, 

GND 

NC 

GND 

Oa 

GND 

Qa 

Qa 

LENa 

V2a 

V1a 

Vee 

VEE 

DIP 
TOP VIEW 

PLCC 
TOP VIEW 

GND 

Ot, 

Qb 

LENb 

V1b 

V2b 

Vee 

NC 

Vee 

NC 

NC 

VEE 

Vee 

ASSET is a trademark of Synergy Semiconductor Corporation. 
MECL is a trademark of Motorola Inc. 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SV1 OE1651 is pin-for-pin and functionally compatible 
with the MC1651 in the MECL IIITM family, but is fabricated 
using Synergy's proprietary ASSETTM bipolar process. 

The part has been designed with the goal of minimizing 
variations in propagation delay versus the amount of input 
overdrive. The output voltage levels are compatible with 
10KH (and 10E) standard logic devices. 

4-148 

BLOCK DIAGRAM 

L~~=!L--: _:t: 
~:=tfD :t--_ ~ 

LENb--+ Q - Qb 
'-------' 

VEE =-5.2V 
Vec= +S.OV 

TRUTH TABLE 

LEN V1, Vz 

H V1 > V2 

H V1 <V2 

L X 

PIN NAMES 

Pin ,- Function 

V" V2 Data inputs 

LEN Latch Enable Input 

Q Data Outputs 

Q 

H 

L 

Latched 

" 

RoY.: A Amondmont:iO 
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o S .,a.e'R-Y ADVANCE INFORMATION 
r .... ' ... SY10E1651 
~M~ ______________________________________________________________________ ___ 

ABSOLUTE MAXIMUM RATING(1) 

Symbol Parameter Min. Typ. Max. Un" 
Vsup Total Supply Vo~age IVEEI + IVeel - - 12.0 V 

Vpp Differential Input Voltage IV, - V21 - - 3.0 V 

NOTE: 
1. Beyond which device life may be impaired. 

DC ELECTRICAL CHARACTERISTICS 
VEE = -5.2V ± 5%; Vee = +5.0V ± 5% 

O°C +25°C +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Un" 
VOH Output HIGH Voltage -1020 - -840 -980 - -810 -920 - -735 mV 

VOL Output LOW Vo~age -1950 - -1630 -1950 - -1630 -1950 - -1600 mV 

II Input Current (V" V2) - - 65 - - 65 - - 65 IlA 
IIH Input HIGH Current (LEN) - - 150 - - 150 - - 150 

lee Positive Supply Current - - 50 - - 50 - - 50 mA 
lEE Negative Supply Current - - -55 - - -55 - - -55 

VeMR Common Mode Range -2.0 - 3.0 -2.0 - 3.0 -2.0 - 3.0 V 

AC ELECTRICAL CHARACTERISTICS 
VEE = -5.2V ± 5%; Vee = +5.0V ± 5% 

O°C +25°C +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Un" 
tPLH Propagation Delay to Output ps 
tPHL VtoO 600 850 1150 600 850 1150 600 850 1150 

LENtoO 500 750 950 500 750 950 500 750 950 

tr RiselFall Times (20 - 80%) 200 300 700 200 300 700 200 300 700 ps 
If 

4-149 



~ DUAL ANALOG ADVANCE 

SYNERGY COMPARATOR W/LATCH INFORMATION 
SEMICONDUCTOR SY10E1652 

FEATURES 

• Typlcal3.OdB bandwidth >1GHz 
• Typical V to Q propagation delay of 850ps 
• Typical output rise/fail of 300ps 
• Common mode range -2.0V to +3.0V 
• Individual latch enables 

• Differential outputs 
• User-controlled Input hysterlsls 

• ESD protection of 2000V 
• Fully compatible with Motorola MC10E1652 

PIN CONFIGURATIONS 

GND 

Oa 

Oa 
LENa 

V2a 

VIa 

Vee 

VEE 

Ob 

GND 

NC 

GND 

Oa 

.0 

0 

DIP 
TOP VIEW 

.0 

I~ C) .0 

:> Z 

PLCC 
TOP VIEW 

GND 

Ot, 

Ob 

LENb 

V'b 

V2b 

Vee 

HYS 

.0 

'" > 

Vee 

HYS 

NC 

VEE 

Vee 

ASSET is a trademark of Synergy Semiconductor Corporation. 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10E1652 is functionally compatible with the 
SY10E1651 and is fabricated using Synergy's proprietary 
ASSE"fI'M bipolar process. The hysterisis control pin, HYS, 
allows the user to define the amount of input hysterisis; 
whereas, the SY10E1651 has a built-in fixed level of input 
hysterisis. The device comes in a 1 OE version only, thus the 
outputs are only compatible with 10KH logic devices. The 
device is available in both a 16-pin DIP and a 20-pin PLCC 
surface mount package. 
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BLOCK DIAGRAM 

V'a 
V2a Oa 

LENa Oa 

HYS 

V'b 
V2b a 

LENb Ob 

VEE =-S.2V 
VCC= +S.OV 

TRUTH TABLE 

LEN 
H 

H 

L 

PIN NAMES 

Pin 

V" V2 

LEN 

HYS 

a 

Vl, V2 Q 

V, > V2 H 

V, <V2 L 

X Latched 

Function 

Data Inputs 

Latch Enable Inputs 

Hvsteresis Control Input 

Data Outputs 

Rev.: B Amendment: /0 
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0s., ..... -Gy ADVANCE INFORMATION 
uws;n SY10E1652 
~u~ ________________________________________________________________________ _ 

ABSOLUTE MAXIMUM RATING(1) 

Symbol Parameter Min. Typ. Max. Unit 

Vsup Total Supply Voltage IVEEI + IVeel - - 12.0 V 

VPP Differential Input Voltage IV1 - V21 - - 3.0 V 

NOTE: 
1. Beyond which device life may be impaired. 

DC ELECTRICAL CHARACTERISTICS 
VEE = -5.2V ± 5%; Vee = +5.0V ± 5% 

O°C +25°C +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

VOH Output HIGH Voltage -1020 - -840 -980 - -810 -920 - -735 mV 

VOL Output LOW Voltage -1950 - -1630 -1950 - -1630 -1950 - -1600 mV 

II Inpm Current (V1, V2) - - 65 - - 65 - - 65 !LA 
IIH Input HIGH Current (LEN) - - 150 - - 150 - - 150 

Icc Positive Supply Current - - 50 - - 50 - - 50 rnA 
lEE Negative Supply Current - - -55 - - -55 - - -55 

VeMR Common Mode Range -2.0 - 3.0 -2.0 - 3.0 -2.0 - 3.0 V 

AC ELECTRICAL CHARACTERISTICS 
VEE = -5.2V ± 5%; Vee = +5.0V ± 5% 

O°C +25°C +85°C 

Symbol Parametar Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

tPlH Propagation Delay to Output ps 
tPHl VtoO 600 850 1150 600 850 1150 600 850 1150 

LENtoO 500 750 950 500 750 950 500 750 950 

tr RiselFall Times (20 - 80%) 200 300 700 200 300 700 200 300 700 ps 
tf 
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-=-SYNERGY LOGIC ORDERING INFORMATION 
SEMICONDUCTOR 

SY_'l!!!- ' ~ , C TL _______ I 

C 1994 Synergy Seniconduc:tor Corporatlcn 

SPECIAL PROCESSING 

TEMPERATURE RANGE 

C = Commercial 

PACKAGE IDENTIFIER 

D =CERDIP 
F =CERPACK 
J = PLCC (Plastic Leaded Chip Carrier) 
Z = Plastic SOIC (Small Outline IC) 
X = Other 

FUNCTION CODE 

FAMILY CODE 

S = Super-300K 
E = ECLinPS 
H = Clock Driversrrranslators 

EL = ECLinPS Lite 
EL T = ECLinPS L~e Translators 

DEVICE TYPE PREFIX 

10 = 10K DC Levels with -5.2V ± 5% Supply 
100 = 1 OOK DC Levels with Extended -4.2V to -5.46V Supply 
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~ SYNERGY ECLINPS LlTEIM LOGIC FAMILY 
SEMICONDUCTOR 

PAGE 

ECLlNPS LHe™ Logic 

Standard ECLlNPS Lite™ DC Specifications .""""""""".""".""."""""""""".""."."""."""".""""""".""" ...... 5-2 
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© 1994 Synergy Semiconductor Corporation 
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o EClINPS LlTEIM PRELIMINARY 
SYNERGY FAMILY SPECIFICATIONS 

SEMICONDUCTOR 

FEATURES 

• 275ps package gate delays 

• 2.0GHz+ flip-flop toggle frequencies 

• Space efficient 8-lead SOIC package 
• Choice of ECl compatibility: MECl 10HTM (10El); or 

ECl 100K (100El) 

• Flow-through pinouts 
• Specified over Industrial temperature range: -40°C 

to +85°C 

• Extended VEE range for both 10El and 100El 
devices 

NUMERIC INDEX 

SY1 0/1 00 Function 

ELOl 4-lnput OR/NOR 

EL04 2-lnput AND/NAND 

EL05 2-lnput Differential ANDtNAND 

EL07 2-lnput XORlXNOR 

EL11 1 :2 Differential Fanout Buffer 

EL12 Low Impedance Driver 

ELlS Differential Line Receiver 

EL31 o Flip-Flop w~h Set and Reset 

EL32 Integrated +2 Divider, Differential Input 

EL33 Integrated +4 Divider, Dffferentialinput 

EL35 JK Flip-Flop 

EL51 o Flip-Flop with Reset and Differential Clock 

EL52 o Flip-Flop with Differential Data and Clock 

EL58 2:1 MuHiplexer 

EL89(1) Coaxial Cable Driver 

NOTE: 
1. Available in 10EL version only. 

ASSET is a trademark of Synergy Semiconductor Corporation. 
ECLinPS, ECLinPS Lite and MECL 10H are trademarks of Motorola, Inc. 

© 1994 Synergy SemicondUctor Corporation 

DESCRIPTION 

ECLinPS Lite is a family of single, essential logic 
primitives - gates, muxes, flops, etc. - housed in a space
efficient, cost-effective standard package, the 8-lead SOIC. 
Packaged gates switch in 250ps typical, with flopS toggling 
at over 2GHz. 

ECLinPS Lite, being a single gate family, offers better 
AC speCs and tighter skews than even the ECLinPSTM 
family. At the same time, the family provides superior 
isolation over multiple gate logic. Its small package size 
makes it ideal for pin cards and other applications that 
require density, but not at the expense of Signal integrity. 

Synergy's ECLinPS Lite family utilizes the same 
ASSETTM technology as the ECLinPS family to provide 
state-of-the-art bipolar process speeds. The small outline 
SOIC package and special design techniques serve to 
enhance the level of performance even further. The 8-
lead SOIC package shaves over 50% from the propagation 
delay associated with the ECLinPS family's 28-lead PlCC 
package. In addition, special design techniques have been 
applied to decrease output transition times by nearly 50%, 
resulting in nearly a 100% improvement in bandwidth and 
toggle frequencies over a standard ECLinPS device. 

Like the ECLinPS family, all ECLinPS Lite devices, 
except the El89, are offered in 10El and 100El versions 
for compatibility with the two existing ECl standards, ECl 
10H and ECl lOOK, respectively. As with the ECLinPS 
family, the AC performance of the two versions of ECLinPS 
lite devices are identical, therefore AC performance will 
not be a factor in choosing an ECl standard. 

The VEE power supply range for both ECLinPS Lite 
versions has been extended beyond the levels defined in 
the original ECl standard specifications. The lower end of 
the 100El VEE limit has been decreased to -5.5V to allow 
for interfacing with three level series gated lOOK arrays. 
In addition, the upper end of the 10EL VEE limit has been 
increased to -4.75V to allow for use in PECl designs 
which use a 5V ± 5% supply. Note the -4.75V VEE for 
10El devices does not always hold for temperatures less 
than +25°C (see individual data'sheets). Therefore, for 
PECl designs whose environments can fall below +25°C, 
it is recommended that the 100El devices be used to 
allow the designer to choose functions from the entire 
family. 

The transfer curves, switching waveforms and parameter 
definitions are identical to those of the ECLinPS family. In 
addition, the application of ECLinPS Lite devices in a 
system follows the same rules as previous ECl families. 

Rev.: B Amendment:1O 
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~YNERGY 
SEMICONDUCTOR 

10EL SERIES DC ELECTRICAL CHARACTERISTICS(1) 

VEE = VEE (Min) to VEE (Max); Vee = GNO(2) 

-40°C O°C 

Symbol Parameter Min. Max. Min. Max. 

VOH Output HIGH Vo~age -1080 -890 -1020 -840 

VOL Output LOW Voltage -1950 -1650 -1950 -1630 

VIH Input HIGH Vo~age -1230 -890 -1170 -840 

VIL Input LOW Voltage -1950 -1500 -1950 -1480 

IlL Input LOW Current 0.5 - 0.5 -
NOTE: 

+25°C 

Min. Max. 

-980 -810 

-1950 -1630 

-1130 -810 

-1950 -1480 

0.5 -

PRELIMINARY 
FAMILY SPECIFICATIONS 

+85°C 

Min. Max. Unit 

-910 -720 mV 

-1950 -1595 mV 

-1060 -720 mV 

-1950 -1445 mV 

0.3 - ILA 

1. 1 OEl circuits are designed to meet the De specifications shown in the table after thermal equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse airflow greater than 500lfpm is maintained. Outputs are terminated through a 50Q resistor to -2.0V 
except where otherwise specified on the individual data sheets. 

2. Parametric values specified at: 100El Series: -4.20V to -5.50V 
10El Series: -4.94V to -5.50V 

100EL SERIES DC ELECTRICAL CHARACTERISTICS(l) 

VEE = VEE (Min.) to VEE (Max.); Vee = GNO(2) 

-40°C O°Cto +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. 

VOH Output HIGH Voltage -1085 -1005 -880 -1025 -955 

VOL Output LOW Vo~age -1830 -1695 -1555 -1810 -1705 

VOHA Output HIGH Vo~age -1095 - - -1035 -
VOLA Output LOW Vo~age - - -1555 - -
VIH Input HIGH Voltage -1165 - -880 -1165 -
VIL Input LOW Voltage -1810 - -1475 -1810 -
IlL Input LOW Current 0.5 - - 0.5 -

NOTE: 

Max. Unit Condition 

-880 mV VIN = VIH (Max.) 

-1620 or VIL (Min.) 

- mV VIN = VIH(Max.) 

-1610 or VIL(Min.) 

-880 mV -
-1475 mV -
- ILA VIN = VIL(Max.) 

1. This table replaces the three tables traditionally seen in Eel lOOK data books. The same De parameter values at VEE =-4.5V now apply across the full 
VEE range of -4.2V to -5.5V. Outputs are terminated through a 50Q resistor to -2.0V except where otherwise specified on the individual data sheets 

2. Parametric values specified at: 100El Series: -4.20V to -5.50V 
10El Series: -4.94V to -5.5OV 

ABSOLUTE MAXIMUM RATINGS(l) 

Symbol Parameter 

VEE Power Supply (Vee = OV) 

VI Input Voltage (Vee = OV) 

lOUT Output Current: Continuous 
Surge 

TA Operating Temperature Range 

VEE(2) Operating Range 

NOTES: 

Rating 

-8.0 to 0 

Oto-6.0 

50 
100 

-40 to +85 

-5.7to-4.2 

1. Absolute maximum rating, beyond which device life may be imparied unless otherwise specified on an individual data sheet. 
2. Parametric values specified at: l00El Series: -4.20V to -5.50V 

10El Series: -4.94V to -5.50V 

5·3 

Unit 

VDC 

VDC 

mA 

°C 

V 

II 



0svu .... any. PRELIMINARY 
"..5"U FAMILY SPECIFICATIONS 

~~OR ______________________________________________________________________ ___ 

APPLICATIONS INFORMATION 

Introduction 
The ECLinPS Lite family of products is very similar in 

design and performance as the multi-gate ECLinPS family. 
The following paragraphs will be used to describe behavior 
that is unique to the ECLinPS lite family. 

Maximum Frequency/Bandwidth 

One of the goals of the ECLinPS Lite family was to 
provide means for using ECl in even higher frequency 
applications. Much effort was placed in the reduction of 
the output transition times, as these were the limiting factors 
of the frequency capability of the original ECLinPS family. 
With a nearly SO% reduction in output edge rates, the 
ECLinPS Lite family's frequency capability is nearly twice 
that of the ECLinPS devices. 

The data sheets for the flip-flop devices state maximum 
toggle frequencies of 2.2GHz. Although impressive, these 
values tend to underestimate the useful bandwidth of the 
device. Similarly, the buffer devices have a 3db bandwidth 
(600mV output swing) of about 1.4GHz; however, the 
devices can be useful to frequencies well above 2GHz. 
The ECLinPS Lite device performance can be maximized 
by taking advantage of the differential I/O functions. From 
the data sheets for the differential devices, the minimum 
input swing is 1S0mV, a value significantly lower than the 

1000 
> .s 800 
w 
>- 600 w 

--... 
I-

400 ::> 
r= 

200 ::> 
0 

0 

somewhat arbitrary 600mV output chosen as the fMAX fail 
criteria. Figure 1 illustrates several ECLinPS Lite devices' 
output eye voltage versus input frequency. Note for the 
buffer type devices the outputs produce a 1S0mV eye 
pattern for frequencies well over 3GHz. 

It may be argued that 150mV input swings leave no 
noise margins for the design. When analyzed further, this 
is not the case. For single-ended interconnect. the worst 
case noise margins are ~150mV with no common mode 
noise rejection capabilities. For a 1S0mV differential input, 
the same 1S0mV of noise margin exists; however, in this 
case, the interface also has common mode noise rejection 
capability and, thus, may provide a safer environment than 
a standard single-ended interface. 

The purpose of this discussion is to illustrate the potential 
of using ECLinPS Lite devices at frequencies well above 
the stated maximum limits. The criteria for establishing 
the maximum frequency of a device was determined with 
single-ended interfaces in mind; however, in the 1 GHz+ 
realm of designs, differential interconnect is predominant. 
For differential interconnect systems, the criteria for fMAX 
needs to be redefined to better describe the reliable 
operating frequency range of a device. Under this new 
set of criteria, the ECLinPS Lite family can be pushed well 
above 2.SGHz and, thus, provide a cost-effective means 
for processing very high-speed signals. 

----- --............... --500 1000 1500 2000 2500 3000 3500 4000 

FREQUENCY (MHz) 

1000 
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~ 600 w 
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::> 200 
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500 1000 1500 2000 2500 3000 3500 4000 

FREQUENCY (MHz) 

Figure 1. Eye Pattern versus Frequency 
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Using ECLlnPS lite In PECl Designs 

PECl is an acronym for Positive ECl and simply 
represents using standard ECl devices in a +5V 
environment. All of the ECLinPS Lite devices, as with the 
majority of all ECl devices, will operate as specified when 
positive power supplies are used. The reason for the use 
of negative power supplies with ECl is due to the fact that 
the output levels and internal bias levels are vcc rail 
referenced. Because ground is simpler to keep quiet than 
a power supply, it was the natural choice for the vcc bias. 
Because the output levels vary 1:1 with Vcc, differences 
in power supply levels between transmitter and receiver 
can be problematic. These problems can be eliminated if 
differential interconnect is used. 

With its small size and low power, the ECLinPS Lite 
family of products will naturally find applications in PECl 
form in otherwise TTL or CMOS systems. Many of these 
applications will be in the area of clock distribution. 
Because minimizing skew is the most important aspect of 
clock distribution, differential interconnect should be used. 
This not only minimizes skew but, as previously mentioned, 
it also eliminates problems due to vcc variation in PECl 
designs. 

0.001j.lF 
INo---j i--<t----i ~-__ --.o OUT 

son 
.----Q .A)----1-.....---O OUT 

0.01j.lF son son 

~ 
VBB 

Vn 

Figure 2. AC Coupling Architecture 

An important aspect of using ECLinPS Lite in clock 
distribution schemes is in the interface to the clock source. 
By taking advantage of the AC coupling capability of the 
El16, ECLinPS Lite products can be interfaced to clock 
sources which generate other than ECl-compatible outputs. 
Probably the most cost-efficient and simplest oscillators to 
choose are sinusoidal oscillators. By using the architecture 
of Figure 2, a sinusoidal oscillator can be used to drive 
ECLinPS Lite devices. The only criteria is that the 
amplitude of the oscillator input not exceed the upper or 
lower end of the CM R range when centered on the VBB 
reference. A larger amplitude oscillator output can be 
used if a lower DC bias is used or if the output is divided 
down prior to being coupled into the El16. 

Input Clamp Circuitry and CMR Range 

To maintain stability during open input situations, all of 
the differential input devices employ input clamping circuitry. 
Because all of the inputs of ECLinPS Lite devices have 
internal input pulldown resistors, when left open, the inputs 
will pull down to VEE. A clamp voltage will take control of 
the input buffer when both inputs pull lower than the clamp 
voltage. This clamp voltage does place a lower bound on 
the CMR range of a device. In the ECLinPS Lite family, 
the internal clamp voltage is referenced to the VEE power 
rail. As a result, if a larger CMR range is necessary, the 
VEE of a device can be lowered. Each incremental lowering 
of VEE will increase the CMR range by an equivalent 
amount. 

Package Information 

The package chosen for the ECLinPS Lite family is the 
standard 8-lead SOIC package. The 8-lead SOIC is a 
plastic surface mount package with gull wing, 50mil pitch 
leads. Figure 3 illustrates the recommended PCB solder 
pads for the 8-lead SOIC and refer to Chapter 11 for the 
various package dimensions. 

Because the SOIC is a plastic package, the long term 
reliability of a device is going to be dependent on the 
operating junction temperature. As the junction temperature 
of the device increases, an intermetallic is formed between 
the gold bond wire and the aluminum bonding pad. This 
intermetallic eventually causes a void to develop and the 
affected pin to become an open circuit. 

5-5 
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Figure 3. 8-Lead SOIC Solder Pad Dimensions 
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The 8-lead SOIC exhibits a thermal resistance, as 
pictured in Figure 4. With this information, as well as the 
power dissipation of the device in question, the approximate 
junction temperature and, thus theoretical lifetime, can be 
estimated. ECLinPS Lite devices are designed with chip 

225 

200 

175 \ 

150 "-I--... 

power levels that permit acceptable reliability levels, in 
most systems, under the conventional 500lfpm (2.5m/s) 
airflow. In fact, for all systems but those thaI. operate at 
the maximum allowed ambient temperatures, ECLinPS Lite 
devices will prove reliable with little or no cooling airflow. 

------r--125 ..... ----r--100 

75 

o 100 200 300 400 500 600 700 800 

AIR FLOW (LFPM) 

Figure 4. 8-Lead sOle Thermal Resistance 
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-=- PRELMINARY 
SYNERGY 4-INPUT ORINOR SY10EL01 

SEMICONDUCTOR SY100EL01 

FEATURES 

• 230ps propagation delay 

• High bandwidth output transitions 

• Internal 75K.Q Input pull-down resistors 

• ESC protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

SOIC 
TOP VIEW 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. 

lEE Power Supply Current 
10EL - 14 -
100EL - 14 -

VEE Power Supply Vottage 
10EL -4.75 -5.2 -5.5 
100EL -4.20 -4.5 -5.5 

IIH Input HIGH Current - - 150 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. 

tPLH Propagation Delay to - 220 -
tPHL Output 0 

tr Output RiselFall Times Q - 225 -
If i (20% to 80% l 

© 1994 Synergy Semiconductor Corporation 

Min. 

11 
11 

-4.75 
-4.20 

-

Min. 

120 

100 

DESCRIPTION 

The SY10ELl100EL01 are 4-input ORINOR gates. 
These devices are functionally equivalent to the E101 
devices, with higher performance capabilities. With 
propagation delays and output transition times significantly 
faster than the E1 01, the EL01 is ideally suited for those 
applications which require the ultimate in AC performance. 

PIN NAMES 

Pin Function 

00-03 Data Inputs 

Q Data Outputs 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL01ZC Z8-1 Commercial 

SYI OOELOI ZC Z8-1 Commercial 

DOC +25°C +85°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
14 17 11 14 17 11 14 17 
14 17 11 14 17 13 16 20 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 ILA 

DOC +25°C +85°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

220 320 130 230 330 150 250 350 ps 

225 350 100 225 350 100 225 350 ps 

Rev.: B Amendment:1O 
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~ PRELIMINARY 
SYNERGY 2-INPUT AND/NAND SY10EL04 

SEMiCONDUCTOR SY100EL04 

FEATURES 

• 240ps propagation delay 
• High bandwidth output transitions 
• Internal 75KO input pull-down resistors 

• ESD protection of 200V 

PIN CONFIGURATION/BLOCK DIAGRAM 

o 
NC 1 

NC 4 

SOIC 
TOP VIEW 

8 Vee 

5 VEE 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vce = GND 

-40°C 

Symbol Parllmeter Min. Typ. Max. 

lEE Power Supply Current 
10EL - 14 -
100EL - 14 -

VEE Power Supply Voltllge 
10EL -4.94 -5.2 -5.5 
100EL -4.20 -4.5 -5.5 

IIH Input HIGH Current 
Do - - 250 
01 - - 150 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. 

tPlH Propagation Delay to - 235 -
tPHl Output D 

tr Output Rise/Fali Times Q - 225 -
tf I (20% to 80% 1 

© ·1994 Synergy Semiconductor Corporation 

Min. 

11 
11 

-4.94 
-4.20 

-
-

Min. 

120 

100 

DESCRIPTION 

The SY1 OEU1 00EL04 are 2-input AND/NAND gates. 
These devices are functionally equivalent to the E104 
devices, with higher performance capabilities. With 
propagation delays and output transition times significantly 
faster than the E104, the EL04 is ideally suited for those 
applications which require the ultimate in AC performance. 

PIN NAMES 

Pin Function 

00,01 Data Inputs 

Q Data Outputs 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Rllnge 

SY10EL04ZC Z8·1 Commercial 

SY100EL04ZC Z8·1 Commercial 

DOC +25°C +85°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
14 17 11 14 17 11 14 17 
14 17 11 14 17 13 16 20 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

I1A 
- 250 - - 250 - - 250 
- 150 - - 150 - - 150 

DOC +25°C +85°C 

Typ. Mllx. Min. Typ. Mllx. Min. Typ. Max. Unit 

235 360 130 240 370 155 265 395 ps 

225 350 100 225 350 100 225 350 ps 

Rev.: B Amendment:1O 
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o 2-INPUT DIFFERENTIAL PRELIMINARY 
Sva..~nGY SY10EL05 

' •• ~n ANWNAND SY100EL05 
SEMICONDUCTOR 

FEATURES 

• 275ps propagation delay 
• High bandwidth outputtransltlons 

• Internal 75Kn Input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

o 

SOIC 
TOP VIEW 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40·C 

Symbol Parameter Min. Typ. Max. 

lEE Power Supply Current 
10EL - 18 -
100EL - 18 -

VEE Power Supply Voltage 
10EL -4.75 -5.2 -5.5 
100EL -4.20 -4.5 -5.5 

IIH Input HIGH Current - - 150 

© 1994 Synergy Semiconductor Corporation 

Min. 

14 
14 

-4.75 
-4.20 

-

DESCRIPTION 

The SY10EU100EL05 are 2-input differential ANDINAND 
gates. These devices are functionally equivalent to the 
E404 devices, with higher performance capabilities. With 
propagation delays and output transition times significantly 
faster than the E404, the EL05 is ideally suited for those 
applications which require the ultimate in AC performance. 

Because a negative 2-input NAND is equivalent to a 2-
input OR function with inverted inputs, the differential inputs 
and outputs of the device allows the EL05 to also be used 
as a 2-input differential ORINOR gate. 

The differential inputs employ clamp circuitry so that, 
under open conditions (pulled down to VEE), the input to 
the AND gate will be HIGH. In this way, if one set of 
inputs is open, the gate will remain active to the other 
input. 

PIN NAMES 

Pin Function 

00,01 Data Inputs 

Q Data Outputs 

O·C +2S·C +8S·C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
18 22 14 18 22 14 18 22 
18 22 14 18 22 16 21 25 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 J.lA 

Rav.: B Amendmant:1O 
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A PRELIMINARY. 
Y . SY10EL05 

JfmllJ,.!y ... · _____ :_",.· .... __ ~<_y~' _"_,, _ ........... _______ """"i" ___ ~_-_----S-Y-10-0-E-LO-5 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

" 
-40°C O°C +25~C +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

tPLH Propagation Delay to - 260 - 185 275 390 185 275 390 215 305 420 ps 
tPHL Output D 

VPP Minimum Input Swing(1) 150 - - 150 - - 150 - - 150 - - mV 

VCMR Common Mode Range(2) -0.4 - (2) -0.4 - (2) -0.4 - (2) -0.4 - (2) V 

tr Output Rise/Fall Times Q - 225 - 100 225 350 100 225 350 100 225 350 ps 
tf (20% to 80%) 

NOTES: 

1, Minimum input swing for which AC parameters are guaranteed, The device has a DC gain of -=40. 

2, The CMR range is referenced to the most positive side olthe differential input signal. Normal operation is obtained ifthe HIGH level falls within the specified 
range and the peak-to-peak voltage lies between Vppmin and 1V, The lower end of the CMR range is dependent on VEE and is equal to VEE + 3,OV, 

PRODUCT ORDERING CODE 

Ordering Package, Operating 
Code Type ' Range 

SY10EL05ZC Z8-1 Commercial 

SY100EL05ZC Z8-1 Commercial 
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o PRELIMINARY 

SYNERGY 2-INPUT XOR/XNOR SY10EL07 
SEMICONDUCTOR SY100EL07 

FEATURES 

• 260ps propagation delay 
• High bandwidth output transitions 

• Internal 75KQ Input pull-down resistors 

• ESC protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

0 

NC a Vee 

Do Q 

01 Q 

NC 4 5 VEE 

SOIC 
TOP VIEW 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. Min. 

lEE Power Supply Current 
10EL - 14 - 11 
100EL - 14 - 11 

VEE Power Supply VoHage 
10EL -4.94 -5.2 -5.5 -4.94 
100EL -4.20 -4.5 -5.5 -4.20 

IIH Input HIGH Current 
Do - - 250 -
01 - - 150 -

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. Min. 

tPLH Propagation Delay to - 250 - 140 
tPHL Output D 

tr Output RiselFall Times Q - 225 - 100 
tf (20% to 80%) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10ELll00EL07 are 2-input XOR/XNOR gates. 
These devices are functionally equivalent to the El07 
devices, with higher performance capabilities. With 
propagation delays and output transition times significantly 
faster than the El07, the EL07 is ideally suited for those 
applications which require the. ultimate in AC performance. 

PIN NAMES 

Pin Function 

00,01 Data Inputs 

Q Data Outputs 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL07ZC Z8-1 Commercial 

SY100EL07ZC za-l Commercial 

O°C +25°C +85°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
14 17 11 14 17 11 14 17 
14 17 11 14 17 13 16 20 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

~A 
- 250 - - 250 - - 250 
- 150 - - 150 - - 150 

O°C +25°C +85°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

250 385 150 260 395 170 280 415 ps 

225 350 100 225 350 100 225 350 ps 

Rev.: B Amendment:1O 
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...... ClockWorksl\1 
Y 1 :2 DIFFERENTIAL PRELIMINARY 

SYNERGY FANOUT BUFFER SY10/100EL11 
SEMICONDUCTOR 

FEATURES 

• 265ps propagation delay 

• 5ps skew between outputs 

• High bandwidth output transitions 

• Internal 75KQ input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

o 

SOIC 
TOP VIEW 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. 

lEE Power Supply Current 
10EL - 26 -
100EL - 26 -

VEE Power Supply Voltage 
10EL -4.75 -5.2 -5.5 
100EL -4.20 -4.5 -5.5 

IIH Input HIGH Current - - 150 

© 1994 Synergy Semiconductor Corporation 

Min. 

21 
21 

-4.75 
-4.20 

-

DESCRIPTION 

The SY1 OEU1 OOEL11 are 1:2 differential fanout gates. 
These devices are functionally similar to the E111 devices, 
with higher performance capabilities. Having within-device 
skews and output transition times significantly improved 
over the E111, the EL 11 is ideally suited for those 
applications which require the ultimate in AC performance. 

The differential inputs of the EL 11 employ clamping 
circuitry to maintain stability under open input conditions. 
If the inputs are left open (pulled to VEE), the a outputs 
will go LOW. 

PIN NAMES 

Pin Function 

0 Data Inputs 

00,01 Data Outputs 

DOC +25°C +B5°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
2.6 31 21 26 31 21 26 31 
26 ~1 21 26 31 24 30 36 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 IlA 

Rev.: B Amendment/{) 
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o 
SYNERGY 

SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C O°C +25°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. 

tPLH Propagation Delay to - 260 - 185 260 335 190 265 
tPHL Output D 

tSKEW Within-Device Skew(1) - 5 - - 5 20 - 5 

Duty Cycle Skew(2) - 5 - - 5 20 - 5 

Vpp Minimum Input Swing(3) 150 - - 150 - - 150 -
VCMR Common Mode Range(4) -0.4 - (4) -0.4 - (4) -0.4 -
tr Output RiselFall Times Q - 225 - 100 225 350 100 225 
tf (20% to 80%) 

NOTES: 
t. Within-device skew defined as identical transitions on similar paths through a device. 
2. Duty cycle skew is the difference between a tPLH and tPHL propagation delay through a device. 
3. Minimum input swing for which AC parameters are guaranteed. The device has a DC gain of """0. 

+85°C 

Max. Min. Typ. 

340 215 290 

20 - 5 

20 - 5 

- 150 -
(4) -0.4 -

350 100 225 

ClockWorks™ 
PRELIMINARY 
SY10/100EL11 

Max. Unit 

365 ps 

20 ps 

20 

- mV 

(4) V 

350 ps 

4. The CMR range is referenced to the most positive side olthe differential input signal. Normal operation is obtained if the HIGH level falls within the specified 
range and the peak-to-peak voltage lies between Vppmin and tV. The lower end of the CMR range is dependent on VEE and is equal to VEE + 3.0V. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10Ell1ZC Z8-1 Commercial 

SYl OOElll ZC Z8-1 Commercial 
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o LOW-IMPEDANCE PRELIMINARY 

S V .. IE'nGY SY10EL12 
, I", n DRIVER SY100EL12 

SEMICONDUCTOR 

FEATURES 

• 290ps propagation delay 
• Dual outputs for 25Q drive applications 

• Internal 75Kf.llnput pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

o 

SOIC 
TOP VIEW 

Vee 

Do 

01 

VEE 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. 

lEE Power Supply Current 
10EL - 14 -
100EL - 14 -

VEE Power Supply Voltage 
10EL -4.94 -S.2 -S.S 
100EL -4.20 -4.S -S.S 

IiH Input HIGH Current - - 1S0 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vec = GND 

-40·C 

Symbol Parameter Min. Typ. Max. 

tPLH Propagation Delay to - 280 -
tPHL Output 0 

tr Output Rise/Fall Times Q - 3S0 -
If I (20% to 80%) 

© 1994 Synergy Semiconductor Corporation 

Min. 

11 
11 

-4.94 
-4.20 

-

Min. 

170 

ISO 

DESCRIPTION 

The SY1 OEU1 OOEL 12 are low-impedance drive buffers. 
With two pairs of ORINOR outputs. the devices are ideally 
suited for high drive applications such as memory 
addressing. These devices are functionally equivalent to 
the E112 devices. with higher performance capabilities. 
With propagation delays significantly faster than the E112. 
the EL12 is ideally suited for those applications which 
require the ultimate in AC performance. 

PIN NAMES 

Pin Function 

00,01 Data Inputs 

Qa,Qb Data Outputs 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10El12ZC Z8-1 Commercial 

SY1 OOEL 12ZC Z8-1 Commercial 

O·C +2S·C +8S·C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
14 17 11 14 17 11 14 17 
14 17 11 14 17 13 16 20 

V 
-S.2 -S.S -4.94 -S.2 -S.S -4.94 -S.2 -S.S 
-4.S -S.S -4.20 -4.S -S.S -4.20 -4.S -S.S 

- ISO - - 1S0 - - ISO llA 

O·C +2S0C +8S·C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

280 4S0 180 290 4S0 210 320 480 ps 

3S0 5S0 ISO 3S0 SSO ISO 3S0 SSO ps 

Rev:: B ArnendmentJO 
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-=- PRELIMINARY 
SYNERGY DIFFERENTIAL RECEIVER SY10EL16 

SEMICONDUCTOR SY100EL 16 

FEATURES 

• 250ps propagation delay 

• High bandwidth output transitions 

• Internal 75KQ Input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

0 
NC 8 Vcc 

Q 

B Q 

VBB 4 5 VEE 

sale 
TOP VIEW 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. Min. 

lEE Power Supply Current 
10EL - 18 - 14 
100EL - 18 - 14 

VSB Output Reference 
Voltage 10EL -1.43 - -1.30 -1.38 

100EL -1.38 - -1.26 -1.38 

VEE Power Supply Voltage 
10El -4.75 -5.2 -5.5 -4.75 
100El -4.20 -4.5 -5.5 -4.20 

IIH Input HIGH Current - - 150 -

© 1994 Synergy Semiconductor Corpora1ion 

DESCRIPTION 

The SY1 OEL/1 OOEl 16 are differential receivers. The 
devices are functionally equivalent to the E116 devices, 
with higher performance capabilities. With output transition 
times significantly faster than the E116, the El16 is ideally 
suited for interfacing with high-frequency sources. 

The El16 provides a VBB output for either single-ended 
use or as a DC bias for AC coupling to the device. The 
VBB pin should be used only as a bias for the El16 as its 
current sink/source capability is limited. Whenever used, 
the VBB pin should be bypassed to ground via a O.01~f 
capacitor. 

Under open input conditions (pulled to VEE), internal 
input clamps will force the Q output lOW. 

PIN NAMES 

Pin Function 

D Data Inputs 

Q Data Outputs 

VBS Reference Voltage Output 

ooe +25°e +85°e 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

rnA 
18 22 14 18 22 14 18 22 
18 22 14 18 22 16 21 26 

V 
- -1.27 -1.35 - -1.25 -1.31 - -1.19 
- -1.26 -1.38 - -1.26 -1.38 - -1.26 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 j.LA 

Rev.: B Amendment/O 
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A PRELIMINARY 
'WI SY10EL 16 

SYNERGY SY100EL16 SEM~ ~ __________________________________________________________ ~ ________________ ___ 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.);VcC = GND 

-40°C O°C +25°C +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

tPLH Propagation Delay to ps 
tPHL Output D(Diff) - 250 - 175 250 325 175 250 325 205 280 355 

D(SE) - 250 - 125 250 375 125 250 375 155 280 405 

tSKEW Duty Cycle Skew(1) (Diff) - 5 - - 5 20 - 5 20 - 5 20 ps 

VPP Minimum Input Swing(2) 150 - - 150 - - 150 - - 150 - - mV 

VCMR Common Mode Range(3) -0.4 - (3) -0.4 - (3) -0.4 - (3) -0.4 - (3) V 

tr Output RiselFall Times Q - 225 - 100 225 350 100 225 350 100 225 350 ps 
tf (20% to 80%) 

NOTES: 
1. Duty cycle skew is the difference between a tPLH and tPHL propagation delay through a device. 
2. Minimum input swing for which AC parameters are guaranteed. The device has a DC gain of 040. 

3. The CMR range is referenoed to the most positive side ofthe differential input signal. Normal operation is obtained ifthe HIGH level falls within the specified 
range and the peak-to-peak voltage lies between Vppmin and 1 V. The lower end of the CMR range is dependent on VEE and is equal to VEE + 3.0V. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL16ZC Z8-1 Commercial 

SY1 OOEL 16ZC Z8-1 Commercial 

5-16 



-=- 0 FLIP-FLOP WITH PRELIMINARY 

SYNERGY SET & RESET SSYY10100EE~3311 
SEMICONDUCTOR 

FEATURES 

• 475ps propagation delay 

• 2.8GHz toggle frequency 
• Internal 75KQ Input pull·down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

0 
S 8 vcc 

S 
D 2 D 7 Q 

Q 

R 4 5 VEE 

SOIC 
TOP VIEW 

PIN NAMES 

Pin Function 

D Data Inputs 

Q Data Outputs 

S Set 

R Reset 

ClK Clock Input 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = GND 

-40°C 

Symbol Parameter Min. Typ. Max. Min. 

lEE Power Supply Current 
10El - 23 - 18 
100El - 23 - 18 

VEE Power Supply Voltage 
10El -4.75 -5.2 -5.5 -4.75 
100El -4.20 -4.5 -5.5 -4.20 

IIH Input HIGH Current - - 150 -

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10EU100EL31 are D flip-flops with set and reset. 
The devices are functionally equivalent to the E131 devices, 
with higher performance capabilities. With propagation 
delays and output transition times significantly faster than 
the E131, the EL31 is ideally suited for those applications 
which require the ultimate in AC performance. 

Both the set and reset inputs are asynchronous, level 
triggered signals. Data enters the master portion of the 
flip-flop when the clock is LOW and is transferred to the 
slave, and thus the outputs, upon a positive transition of 
the clock. 

TRUTH TABLE(1) 

0 S R ClK Q 

l l l Z l 

H l l Z H 

X H l X H 

X L H X l 

X H H X Undef 

NOTE: 

1. Z = LOW-to-HIGH transition. 

DOC +25°C +85°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

rnA 
27 32 18 27 38 18 27 32 
27 32 18 27 38 21 31 37 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 ~ 

Rev.: B Amendment:fO 
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loA. . PRELIMINARY 
'VI SY10El31 

SYNERGY SY1()OEl31 

~~ ------------------------------------------------------~-----------------
AC ElECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = GND 

-40°C O·C +25°C +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

fMAX Maximum Toggle - 2.5 - 2.2 2.S - 2.2 2.S - 2.2 2.S - GHz 
Frequency 

IPLH Propagalion Delay 10 ps 
IPHL Oulput ClK - 465 - 365 465 5S0 375 475 590 430 530 645 

S,R - 455 - 345 455 5S0 355 465 590 400 510 645 

ts Sel-up Time - 0 - 150 0 - 150 0 - 150 0 - ps 
tH Hold Time - 100 - 250 100 - 250 100 - 250 100 -
IRR SeVResel Recovery 400 200 - 400 200 - 400 200 - 400 200 - ps 

IPW Minimum Pulse Width 400 - - 400 - - 400 - - 400 - - ps 
ClK, Set, Reset 

Ir Output Rise/Fall Times Q - 225 - 100 225 350 100 225 350 100 225 350 ps 
If (20% to SO%) 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL31ZC ZS-1 Commercial 

SY100EL31ZC ZS-1 Commercial 

5-1S 



~ ClockWorks ' \! 

SYNERGY + 2 DIVIDER PRELIMINARY 
SEMICONDUCTOR SY1 0/1 00EL32 

FEATURES 

• 510ps propagation delay 
• 3.0GHz toggle frequency 
• High bandwidth output transistions 
• Internal 75KO input pull-down resistors 

• ESO protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

o 

VBB 4 

SOIC 
TOP VIEW 

5 VEE 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = GND 

-40°C 

Symbol Parameter Min. Typ. Max. 

lEE Power Supply Current 
10El - 25 -
100El - 25 -

VBB Output Reference 
Vottage 10El -1.43 - -1.30 

100El -1.38 - -1.26 

VEE Power Supply Voltage 
10El - -5.2 -
100EL - -4.5 -

IIH Input HIGH Current - - 150 

© 1994 Synergy Semiconductor Corporation 

Min. 

-
-

-1.38 
-1.38 

-4.75 
-4.20 

-

DESCRIPTION 

The SY10EU100EL32 are integrated +2 dividers. The 
differential clock inputs and the VBB allow a differential, 
single-ended or AC-coupled interface to the device. If 
used, the VBB output should be bypassed to ground with a 
O.01I1F capacitor. Also note that the VBB is designed to 
be used as an input bias on the EL32 only; the VBB output 
has limited current sink and source capability. 

The reset pin is asynchronous and is asserted on the 
rising edge. Upon power-on, the internal flip-flop will attain 
a random state; the reset allows for the synchronization of 
multiple EL32s in a system. 

PIN NAMES 

Pin Function 

ClK Clock Inputs 

Reset Asynchronous Reset 

VBB Reference Voltage Output 

Q Data Outputs 

O°C +2SoC +8SoC 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
25 30 - 25 30 - 25 30 
25 30 - 25 30 - 29 35 

V 
- -1.27 -1.35 - -1.25 -1.31 - -1.19 
- -1.26 -1.38 - -1.26 -1.38 - -1.26 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 ~A 

Rev.: B Amandment:1O 
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-=-SYNERGY 
SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. Min. 

fMAX Maximum Toggle - 3.0 - 2.6 
Frequency 

IPLH Prop Delay 10 OulpUI D - 500 - 410 
IPHL ResettoQ - 540 - 440 

Vpp Minimum input Swing(I} 150 - - 150 

Ir OUlput RiselFall Times Q - 225 - 100 
If (20% to 80%) 

NOTE: 
1. Minimum input swing for which AC parameters are guaranteed. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL32lC l8-1 Commercial 

SY100EL32lC l8-1 Commercial 

O°C +25°C 

Typ. Max. Min. Typ. Max. 

3.0 - 2.6 3.0 -

500 590 420 510 600 
540 640 440 540 640 

- - 150 - -
225 350 100 225 350 

5-20 

+85°C 

Min. Typ. 

2.6 3.0 

450 540 
450 550 

150 -
100 225 

ClockWorks™ 
PRELIMINARY 
SY10/100EL32 

Max. Unit 

- GHz 

630 ps 
650 

- mV 

350 ps 



~ ClockVVorks™ 
SYNERGY + 4 DIVIDER PRELIMINARY 

SEMICONDUCTOR SY10/100EL33 

FEATURES 

• 650ps propagation delay 

• 4.0GHz toggle frequency 

• High bandwidth output transistions 

• Internal 75KQ Input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

o 
Reset 

ClK 

ClK 

VBB 4 

sale 
TOP VIEW 

Vee 

Q 

Q 

5 VEE 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40 0 e 

Symbol Parameter Min. Typ. Max. 

lEE Power Supply Current 
10EL - 27 -
100EL - 27 -

VBB Output Reference 
Voltage 10EL -1.43 - -1.30 

100El -1.38 - -1.26 

VEE Power Supply Voltage 
10El - -5.2 -
100El - -4.5 -

IIH Input HIGH Current - - 150 

© 1994 Synergy Semiconductor Corporation 

Min. 

-
-

-1.38 
-1.38 

-4.75 
-4.20 

-

DESCRIPTION 

The SY1 OEU1 OOEl33 are integrated +4 dividers. The 
differential clock inputs and the VBB allow a differential, 
single-ended or AC-coupled interface to the device. If 
used, the VBB output should be bypassed to ground with a 
O.01IlF capacitor. Also note that the VBB is designed to 
be used as an input bias on the El33 only; the VBB output 
has limited current sink and source capability. 

The reset pin is asynchronous and is asserted on the 
rising edge. Upon power-up, the internal flip-flops will 
attain a random state; the reset input allows for the 
synchronization of multiple EL33s in a system. 

PIN NAMES 

Pin Function 

ClK Clock Inputs 

Reset Asynchronous Reset 

VBB Reference Voltage Output 

Q Data Outputs 

ooe +25°e +85°e 
Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
27 33 - 27 33 - 27 33 
27 33 - 27 33 - 31 37 

V 
- -1.27 -1.35 - -1.25 -1.31 - -1.19 
- -1.26 -1.38 - -1.26 -1.38 - -1.26 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 I!A 

Rev.: B Arnendment:/O 
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~ ClockWorks)'" 
ys'll ..... a'--y PRI':LIMINARY 

r .... n.. , .SY10/100EL33 
~M~ __________ ~--__ ~ __ ------------__ ----------~--~----~----~------~---

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); vcc = GND 

-40·C O·C .. +25·C +85·«: 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

fMAX Maximum Toggle - 4.2 - 3.S 4.2 - 3.S 4.2 - 3.S 4.2 - GHz 
Frequency 

tPLH Prop. Delay to Output 0 - 630 - 540 630 720 550 640 730 590 670 760 ps 
tPHL Reset to a - 460 - 360 460 560 360 460 560 3S0 4S0 5S0 

vpp Minimum Input Swing(1) 150 - - 150 - - 150 - - 150 - - mV 

Ir OUlput Rise/Fall Times a - 225 - 100 225 350 100 225 350 100 225 350 ps 
If (20%loSO%) 

NOTE: 
1. Minimum input swing for which AC parameters are guaranteed. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL33ZC ZS-1 Commercial 

SY100EL33ZC ZS-1 Commercial 

5·22 



-=- +2, +4, +8 CLOCK ClockWorksr:vt 
SYNERGY GENERATION CHIP ADVANCE INFORMATION 

SEMICONDUCTOR SY1 0/1 00EL34 

FEATURES 

• sops output-to-output skew 
• Synchronous enable/disable 
• Master Reset for synchronization 
• Internal 75Kn input pull-down resistors 

• ESC protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

PIN NAMES 

Pin 

CLK 

EN 

MR 

vss 
Qo 

Q, 

Q2 

SOIC 
TOP VIEW 

Function 

Differential Clock Inputs 

Synchronous Enable 

Master Reset 

Reference Output 

Differential +2 Outputs 

Differential +4 Outputs 

Differential +8 Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10ELl100El34 are low skew +2, +4, +8 clock 
generation chips designed explicitly for low skew clock 
generation applications. The internal dividers are 
synchronous to each other, therefore, the common output 
edges are all precisely aligned. The devices can be driven 
by either a differential or single-ended ECl or, if positive 
power supplies are used, PECL input signal. In addition, 
by using the Vee output, a sinusoidal source can be AC
coupled into the device. If a single-ended input is to be 
used, the Vee output should be connected to the ClK 
input and bypassed to ground via a O.01IlF capacitor. The 
Vee output is designed to act as the switching reference 
for the input of the El34 under single-ended input 
conditions. As a result, this pin can only source/sink up to 
O.SmA of current. 

The common enable (EN) is synchronous so that the 
internal dividers will only be enabled/disabled when the 
internal clock is already in the lOW state. This avoids 
any chance of generating a runt clock pulse on the internal 
clock when the device is enabled/disabled as can happen 
with an asynchronous control. An internal runt pulse could 
lead to losing synchronization between the internal divider 
stages. The internal enable flip-flop is clocked on the 
falling edge of the divider stages. The internal enable flip
flop is clocked on the falling edge of the input clock, 
therefore, all associated specification limits are referenced 
to the negative edge of the clock input. 

Upon start-up, the internal flip-flops will attain a random 
state; the master reset (MR) input allows for the 
synchronization of the internal dividers, as well as for 
multiple El34s in a system. 

TRUTH TABLE 

CLK EN 

Z L 

ZZ H 

X X 

NOTE: 
Z = LOW-to-HIGH transition 
ZZ = HIGH-to-LOW transition 

5-23 

MR FUNCTION 

L Divide 

L Hold 00-3 

H ResetQ(}..3 

Rev.: B Amendment:/O 
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-0. . ClockWorka™ 
ADVANCE INFORMATION 

SY10/100EL34 JJ:O!Ilf9,Y 
-------------------------------------------------------

ACIDC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = GND 

-40·C O·C +25·C +85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

lEE Power Supply Current - 65 - - 65 - - 65 - - 65 - mA 

VBB Output Reference 10El -1.43 - -1.30 -1.38 - -1.27 -1.35 - -1.25 -1.31 - -1.19 V 
Vo~age 100El -1.38 - -1.26 -1.38 - -1.26 -1.38 - -1.26 -1.38 - -1.26 

IIH Input High Current - - 150 - - 150 - - 150 - - 150 !LA 

tPLH Propagation Delay to ps 
tPHL Output ClK - 1100 - - 1100 - - 1100 - - 1100 -

MR - 800 - - 800 - - 800 - - 800 -
tSKEW Within-Device Skew - 100 - - 100 - - 100 - - 100 - ps 

ts Set-up Time EN - 150 - - .150 - - 150 - - 150 - ps 

tH Hold Time EN - 150 - - 150 - - 150 - - 150 - ps 

VPP Minimum Input Swing 250 - - 250 - - 250 - - 250 - - mV 

VeMR Common Mode Range -2.0 - -4.0 -2.0 - -0.4 -2.0 - -0.4 -2.0 - -0.4 V 
ClK 

tr Output RiselFall Times - 400 - - 400 - - 400 - - 400 - ps 
tf 0(20%-80%) 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10El34ZC Z16-1 Commercial 

SY100El34ZC Z16-1 Commercial 

5-24 



o PRELIMINARY 

SYNERGY JK FLIP-FLOP SY10EL35 
SEMICONDUCTOR SY100EL35 

FEATURES 

• 525ps propagation delay 
• 2.2GHz toggle frequency 
• High bandwidth output translstions 
• Internal 75Kn Input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

0 
J 1 J 8 Vee 

K 2 K 7 a 

CLK 
R 

R 4 5 VEE 

SOIC 
TOP VIEW 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. Min. 

lEE Power Supply Current 
10EL - 27 - -
100EL - 27 - -

VEE Power Supply Voltage 
10EL - -5.2 - -4.75 
100EL - -4.5 - -4.20 

IIH Input HIGH Current - - 150 -

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OEU1 OOEL35 are high-speed JK Flip-Flops. 
The J/K data enters the master portion of the flip-flop when 
the clock is LOW and is transferred to the slave and, thus, 
the outputs, upon a positive transition of the clock. The 
reset pin is asynchronous and is activated with a logic 
HIGH. 

TRUTH TABLE(1) 

J K R ClK Qn+1 

L L L Z an 

L H L Z L 

H L L Z H 

H H L Z an 

X X H X L 

NOTE: 

1. Z = LOW-to-HIGH transition. 

DOC +25°C +85°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Un" 

mA 
27 32 - 27 32 - 27 32 
27 32 - 27 32 - 32 37 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 IIA 

Rev.: B Amendment:1O 
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~ PRELIMINARY 
~YNERay SY10El35 
~M~ON~OR __________________________________________________________________ S_Y_1_00_E_L3 __ S 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = GND 

-40°C O°C +2SoC +8SoC 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

fMAX Maximum Toggle - 2.0 - 1.S 2.2 - 1.S 2.2 - 1.8 2.2 - GHz 
Frequency 

IPLH Propagalion Delay to - 515 - 340 515 690 350 525 700 395 570 745 ps 
IPHL Oulpul D - 450 - 275 450 625 275 450 625 350 525 700 

IS Sel·up Time - 0 - 150 0 - 150 0 - 150 0 - ps 

IH Hold Time - 100 - 250 100 - 250 100 - 250 100 - ps 

IRR Resel Recovery 400 200 - 400 200 - 400 200 - 400 200 - ps 

tpw Minimum Pulse Widlli 400 - - 400 - - 400 - - 400 - - ps 
ClK, Reset 

Ir Oulpul Rise/Fall Times Q - 225 - 100 225 350 100 225 350 100 225 350 ps 
If (20%1080%) 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL35ZC ZS·1 Commercial 

SY100EL35ZC ZS·1 Commercial 
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o DIFFERENTIAL CLOCK PRELIMINARY 
SV&.~nGY SY10EL51 

, .lII~n D FLIP-FLOP SY100EL51 
SEMICONDUCTOR 

FEATURES 

• 475ps propagation delay 
• 2.8GHz toggle frequency 
• Internal 75KQ Input pull-down resistors 
• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

0 

R 1 8 Vee 
R 

D 2 D 7 Q 

ClK 5 VEE 

SOIC 
TOP VIEW 

PIN NAMES 

Pin Function 

R Reset Input 

D Data Input 

ClK Clock Input 

Q Data Output 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = GND 

-40°C 

Symbol Parameter Min. Typ. Max. Min. 

lEE Power Supply Current 
10EL - 24 - 19 
100El - 24 - 19 

VEE Power Supply Voltage 
10El --4.75 -5.2 -5.5 -4.75 
100EL --4.20 -4.5 -5.5 -4.20 

IIH Input HIGH Current - - 150 -

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OEU1 OOEL51 are differential clock D flip-flops 
with reset. These devices are functionally similar to the 
E151 devices, with higher performance capabilities. With 
propagation delays and output transition times significantly 
faster than the E 151, the EL51 is ideally suited for those 
applications which require the ultimate in AC performance. 

The reset input is an asynchronous, level triggered 
Signal. Data enters the master portion of the flip-flop when 
the clock is LOW and is transferred to the slave, and thus 
the outputs, upon a positive transition of the clock. The 
differential clock inputs of the EL51 allow the device to be 
used as a negative edge triggered flip-flop. 

The differential input employs clamp circuitry to maintain 
stability under open input (pulled down to VEE) conditions. 

TRUTH TABLE(1) 

0 R ClK Q 

L L Z l 

H L Z H 

X H X l 

NOTE: 
1. Z = LOW-to-HIGH transition. 

O°C +25°C +85°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
24 29 19 24 29 19 24 29 
24 29 19 24 29 24 30 36 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 jlA 

Rev.: B Arnendment/O 
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-0 
SYNERQY 

SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); VCC = GND 

-40°C O°C 

Symbol Parameter Min. Typ. Max. Min. Typ. 

fMAX Maximum Toggle - 2.8 - 2.2 2.8 
Frequency 

tPLH Propagation Delay to 
tPHL Output ClK - 465 - 375 465 

R - 455 - 355 455 

ts Set-upTime - 0 - 150 0 

tH Hold Time - 100 - 250 100 

tRR Reset Recovery 400 200 - 400 200 

tpw Minimum Pulse Width 400 - - 400 -
ClK, Reset 

VPP Minimum Input Swing(1) 150 - - 150 -
VeMR Common Mode Range(2) -0.4 - (2) -0.4 -
tr Output RiselFall Times Q - 225 - 100 225 
tf (20% to 80%) 

NOTES: 
1. Minimum input swing lor which AC parameters are guaranteed. 

+25°C 

Max. Min. Typ. Max. 

- 2.2 2.8 -

555 385 475 565 
555 355 465 565 

- 150 0 -
- 250 100 -
- 400 200 -
- 400 - -

- 150 - -
(2) -0.4 - (2) 

350 100 225 350 

+85°C 

Min. Typ. 

2.2 2.8 

440 530 
410 510 

150 0 

250 100 

400 200 

400 -

150 -
-0.4 -
100 225 

PRELIMINARY 
SY10EL51 

SY100EL51 

Max. Unit 

- GHz 

ps 
620 
620 

- ps 

- ps 

- ps 

- ps 

- mV 

(2) V 

350 ps 

2. The CMR range is referenoed to the most positive side olthe differential input signal. Normal operation is obtained ilthe HIGH level lalls within the specified 
range and the peak-to-peak voltage lies between Vppmin and 1V. The lower end 01 the CMR range is dependent on VEE and is equal to VEE + 3.0V. 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10El512C 28·1 Commercial 

SY100E1512C 28·1 Commercial 
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-0. DIFFERENTIAL DATA & PLiMINARY 
SV&"!!!~B'-!y SY10EL52 

, .w~nY CLOCK D FLIP-FLOP SY100EL52 
SEMICONDUCTOR 

FEATURES 

• 365ps propagation delay 

• 2.0GHz toggle frequency 

• Internal 75KQ Input pull-down resistors 

• ESO protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

0 

D 8 Vce 

5 7 Q 

ClK Q 

ClK 5 VEE 

SOIC 
TOP VIEW 

PIN NAMES 

Pin Function 

D Data Input 

ClK Clock Input 

Q Data Output 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°C 

Symbol Parameter Min. Typ. Max. Min. 

lEE Power Supply Current 
10El - 21 - 17 
100El - 21 - 17 

VEE Power Supply Voltage 
10El -4.94 -5.2 -5.5 -4.94 
100El -4.20 -4.5 -5.5 -4.20 

IIH Input HIGH Current - - 150 -

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OEU1 OOEL52 are differential data, differential 
clock D flip-flops with reset. These devices are functionally 
equivalent to the E452 devices, with higher performance 
capabilities. With propagation delays and output transition 
times significantly faster than the E452, the EL52 is ideally 
suited for those applications which require the ultimate in 
AC performance. 

Data enters the master portion of the flip-flop when the 
clock is LOW and is transferred to the slave, and thus the 
outputs, upon a positive transition of the clock. The 
differential clock inputs also allow the EL52 to be used as 
a negative edge triggered device. 

The EL52 employs input clamping circuitry so that, under 
open input conditions (pulled down to VEE), the outputs of 
the device will remain stable. 

TRUTH TABLE(1) 

D ClK Q 

l z l 

H z H 

NOTE: 
1. Z = LOW-to-HIGH transition. 

O°C +25°C +85°C 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

mA 
21 25 17 21 25 17 21 25 
21 25 17 21 25 19 24 29 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 IlA 

Rev.: B AmandmentlO 
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.A. .PRELIMINARY 
"'YNERGY SY10EL52 
~M~QR. ______________________ --------------~--~------------------------S-Y-1-00-E-L5--2 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40°e ooe +25°e +85°e 
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

fMAX Maximum Toggle - 2.5 - 2.2 2.8 - 2.2 2.8 - 2.2 2.8 - GHz 
Frequency 

'tPLH Propagation Delay to ps 
tPHL Output ClK - 335 - 275 365 465 275 365 465 320 410 510 

ts Set-upTime - 0 - 125 0 - 125 0 - 125 0 - ps 

tH Hold Time - 50 - 150 50 - 150 50 - 150 50 - ps 

tpw Minimum Pulse Width 400 - - 400 - - 400 - - 400 - - ps 

VPP Minimum Input Swing(1) 150 - - 150 - - 150 - - 150 - - mV 

VeMR Common Mode Range(2) V 
D (10El) -0.4 - -1.6 -0.4 - -1.6 -0.4 - -1.6 -0.4 - -1.6 
D (100El) -0.4 - -1.2 -0.4 - -1.2 -0.4 - -1.2 -0.4 - -1.2 
ClK (10El) -0.6 - (3) -0.6 - (3) -0.6 - (3) -0.6 - (3) 

ClK (100El) -0.8 - (3) -0.8 - (3) -0.8 - (3) -0.8 - (3) 

tr Output Rise/Fall Times Q - 225 - 100 225 350 100 225 350 100 225 350 ps 
If (20% to 80%) 

NOTES: 
I. Minimum input swing for which AC parameters are guaranteed. 

2. The CMR range is referenced to the most positive side olthe differential input signal. Normal operation is obtained ilthe HIGH levelfalls within the specified 
range and the peak-te-peak voltage lies between Vppmin and IV. 

3. The lower end of the CMR range is dependent on VEE and is equal to VEE + 3,OV, 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10El52ZC Z8-1 Commercial 

SY100EL52ZC Z8-1 Commercial 
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-:- PRELIMINARY 
SYNERGY 2:1 MULTIPLEXER SY10EL58 

SEMICONDUCTOR SY100El58 

FEATURES 

• 230ps propagation delay 
• High bandwidth output transitions 

• Internal 75KO Input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

0 
NC 1 8 Vcc 

Da 2 1 7 Q 

MUX 
Db 3 0 a 

SEL 4 5 VEE 

sOle 
TOP VIEW 

DC ElECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-4o·e 

Symbol Parameter Min. Typ. Max. Min. 

lEE Power Supply Current 
10EL - 14 - 11 
100EL - 14 - 11 

VEE Power Supply Voltage 
10EL -4.94 -5.2 -5.5 -4.94 
100EL -4.20 -4.5 -5.5 -4.20 

IIH Input HIGH Current - - 150 -

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OEL/1 OOEL58 are 2:1 multiplexers. These 
devices are functionally equivalent to the E158 devices, 
with higher performance capabilities. With propagation 
delays and output transition times significantly faster than 
the E158, the EL58 is ideally suited for those applications 
which require the ultimate in AC performance. 

TRUTH TABLE 

SEL Data 

H a 

L b 

PIN NAMES 

Pin Function 

Da, Db Data Inputs 

Q Data Outputs 

SEL Select Input 

o·e +25·e +85·e 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

rnA 
14 17 11 14 17 11 14 17 
14 17 11 14 17 13 16 19 

V 
-5.2 -5.5 -4.75 -5.2 -5.5 -4.75 -5.2 -5.5 
-4.5 -5.5 -4.20 -4.5 -5.5 -4.20 -4.5 -5.5 

- 150 - - 150 - - 150 itA 

Rev.: B Amandment:1O 

5-31 Issue Date: April. 1994 

II 



PRELIMINARY 
SY10EL58 

SY100EL58 ~Y -------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = GND 

-40°e ooe +25°e +85°e 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

tPLH Propagation Delay to - 220 - 110 220 330 120 230 340 140 250 360 ps 
tPHL Output D - 250 - 140 250 360 150 260 370 170 280 390 

tr Output Rise/Fall Times Q - 225 - 100 225 350 100 225 350 100 225 350 ps 
11 I (20% to 80%) 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL58ZC Z8-1 Commercial 

SY100El58ZC Z8-1 Commercial 
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..,. COAXIAL PRELIMINARY 
SYNERGY CABLE DRIVER SY10EL89 

SEMICONDUCTOR 

FEATURES 

• 375ps propagation delay 

• 1.6V output swings 
• Internal 75KQ input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION/BLOCK DIAGRAM 

o 

sOle 
TOP VIEW 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vee = GND 

-400 e 

Symbol Parameter Min. Typ. Max. 

lEE Power Supply Current 18 23 28 

VOH Output HIGH Voltage(l) -1.23 -1.10 -0.98 

VOL Output LOW Voltage(l) -2.84 -2.72 -2.58 

VEE Power Supply Voltage -4.75 - -5.5 

IIH Input HIGH Current - - 150 

NOTE: 

1. VOH and VOL specified for 50n to -3.0V load. 

© 1994 Synergy Semiconductor Corporation 

Min. 

18 

-1.17 

-2.84 

-4.75 

-

DESCRIPTION 

The SY10ElS9 is a differential fanout gate specifically 
designed to drive coaxial cables. The device is especially 
useful in Digital Video Broadcast applications. For this 
application, since the system is polarity-free, each output 
of the device can be used as an independent driver. The 
driver boasts a voltage gain of approximately 40 and 
produces output swings twice as large as a standard ECl 
output. When driving a coaxial cable, proper termination 
is required at both ends of the line to minimize signal loss. 
The 1.6V output swings allow for termination at both ends 
of the cable while maintaining the required SOOmV swing 
at the receiving end of the cable. Because of the larger 
output swings, the device cannot be terminated into the 
standard -2.0V: All of the DC parameters are tested with 
a SOQ to -3.0V load. The driver accepts a standard 
differential ECl input and can run off the Digital Video 
Broadcast standard -S.OV supply. 

PIN NAMES 

Pin Function 

0 Data Inputs 

Qo,O, Data Outputs 

ooe +2Soe +8Soe 

Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 

23 28 18 23 28 18 23 28 rnA 

-1.0S -0.93 -1.13 -1.02 -0.90 -1.06 -0.96 -0.81 V 

-2.70 -2.56 -2.84 -2.70 -2.56 -2.84 -2.67 -2.51 V 

- -5.5 -4.75 - -5.5 -4.75 - -S.5 V 

- 150 - - 150 - - 150 J.1A 

Rev.: B Amendment:/O 
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..:-
SYNERGY 

SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min.) to VEE (Max.); Vcc = GND 

-40·C O·C +25·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. 

tPLH Propagation Delay to - 340 - 250 340 430 260 350 
tPHL Output D 

tSKEW Within-Device Skew - 5 20 - 5 20 - 5 

VPP Minimum Input Swing(l) 150 - - 150 - - 150 -
VeMR Common Mode Range(2) -0.4 - (2) -0.4 - (2) -0.4 -
tr Output Rise/Fall Times Q - 330 - 205 330 455 205 330 
tf (20% to 80%) 

NOTES: 

t. Minimum input swing for which AC parameters are guaranteed. The device has a DC gain of =40. 

+85·C 

Max. Min. Typ. 

440 310 400 

20 - 5 

- 150 -
(2) -0.4 -
455 205 330 

PRELIMINARY 
SY10EL89 

Max. Unit 

490 ps 

20 ps 

- mV 

(2) V 

455 ps 

2. The CMR range is referenced to the most positive side olthe differential input signal. Normal operation is obtained if the HIGH level falls within the specified 
range and the peak-to-peak voltage lies between Vppmin and tV. The lower end of the CMR range is dependent on VEE and is equal to VEE + 3.0V. 

DC BLOCKING CAPACITORS 

1------1 
EL89 ~--_t-------' 

150n 150n 

VEE 

750 750COAX 

~ :h 750 
O.IIlF -= U 

750 750COAX 

0.11l~ LJ 750 

Figure 1. Termination Configuration 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL89ZC Z8·1 Commercial 

SY100EL89ZC Z8-1 Commercial 
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-=- DUAL TTL-TO-DIFFERENTIAL PRELIMINARY 
S V&'E'BGY SY10ELT22 , ''', n PEeL TRANSLATOR SY100EL T22 

SEMICONDUCTOR 

FEATURES 

• 300ps typical propagation delay 
• <100ps typical output-to-output skew 

• ESD protection of 2000V 
• Differential PECl outputs 
• PNP TTL InpU1s for minimal loading 

• Flow-through pinouts 

• Small outline SOIC package 

PIN CONFIGURATION/BLOCK DIAGRAM 

sale 
TOP VIEW 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OEl T/1 OOEL T22 are dual TTl-to-differential 
PEel translators. Because PEel (Positive Eel) levels 
are used, only +5V and ground are required. The small 
outline 8-lead sOle package and the low skew, dual gate 
design of the El T22 makes il ideal for applications which 
require the tranlalion of a clock and a data signal. 

The El T22 is available in both Eel standards: Ihe 
1 OEl T is compatible with positive Eel 10H logic levels, 
while the 1 OOEl T is compatible with positive Eel 100K 
logic levels. 

PIN NAMES 

Pin Function 

an Differential PEel Outputs 

On TTL Inputs 

Vee +5.0V Supply 

GND Ground 

Rev.: B Amendment:1O 
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o 
SYNERGY 

SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(l) 

Rating Symbol Value Unit 

PoWer Supply Voltage Vee -0.5 to +7.0 V 

TTL Input Voltage(2) VI -0.5 to 6.0 V 

TTL Input Current(2) II -30 to +5.0 mA 

ECl Output Current lOUT mA 
- Continuous 50 
- Surge 100 

Storage Temperature Tstore -65 to +150 °C 

Operating Temperature Tamb Oto +85 °C 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

2. Either voltage limit or current limit is sufficient to protect input. 

DC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA = DOC 

SymbOl Parameter Min. I Max. 

Icc Power Supply Current - I 25 

AC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA = DOC 

Symbol Parameter Min. Max. 

tPLH Propagation Delay to Output D 100 600 
tPHL 

tr Output Rise/Fall Time 200 500 
If 20% to 80% 

tskpp Part-toPart Skew(1) - 500 

tskwd Within-Device Skew(1).(2) - 200 

NOTE: 
1. Guaranteed, but not tested. 
2. Same transition @ common Vee Level. 

TRUTH TABLE 

o Q 

H H 

l l 

Open H 

TA= +25°C TA= +85°C 

Min. I Max. Min. I Max. 

- I 25 - I 25 

TA = +25°C TA= +85°C 

Min. Max. Min. Max. 

100 600 100 600 

200 500 200 500 

- 500 - 500 

- 200 - 200 

5-36 

Unit 

mA 

Unit 

ps 

ps 

ps 

ps 

PRELIMINARY 
SY10ELT22 

SY100ELT22 

Q 

l 

H 

L 

Condition 

-

Condition 

50Q to (Vee - 2.0V) 

50Q to (Vee - 2.0V) 

50Q to (Vee - 2.0V) 

50Q to (Vee - 2.0V) 



.A. PRELIMINARY 
,.,.. SY10ELT22 

~l'''J:''Cil' SY100ELT22 ~M~ ____________________________________________ ~------------------------

TTL DC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V + 5% -
TA= O·C TA= +2S·C TA= +SS·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VIH Input HIGH Voltage 2.0 - 2.0 - 2.0 - V -
VIL Input LOW Voltage - 0.8 - 0.8 - 0.8 V -
IIH Input HIGH Current - 20 - 20 - 20 IlA VIN= 2.7V 

- 100 - 100 - 100 VIN= Vee 

IlL Input LOW Current - -0.2 - -0.2 - -0.2 mA VINz 0.5V 

VIK Input Clam~ Voltage - -1.2 - -1.2 - -1.2 V liN --18mA 

10El PECl DC ELECTRICAL CHARACTERISTICS 

Vee =5.0V 

TA= O·C TA= +25·C TA = +SS·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 3980 4160 4020 4190 4090 4280 mV -
VOL Output LOW Voltage 3050 3370 3050 3370 3050 3405 mV -

100El PECl DC ELECTRICAL CHARACTERISTICS 

Vee =5.0V 

TA= O·C TA= +25·C TA = +SS·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 3975 4120 3975 4120 3975 4120 mV -
VOL Output LOW Voltage 3190 3380 3190 3380 3190 3380 mV -

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10EL T22ZC Z8-1 Commercial 

SY100EL T22ZC Z8-1 Commercial 
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-=- DUAL DIFFERENTIAL PRELIMINARY 
Sva.~nGY SY10EL T23 , '1II~'" PEel-TO-TIl TRANSLATOR SY100ELT23 

SEMICONDUCTOR 

FEATURES 

• 2.5ns typical propagation delay 
• <300ps typical output-to-output skew 

• ESD protection of 2000V 
• Differential PEel Inputs 

• 24mA TTL outputs 
• Flow-through pinouts 

• Small outline sOle package 

PIN CONFIGURATION/BLOCK DIAGRAM 

sole 
TOP VIEW 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10ElT/1 OOEl T23 are dual differential PEel-to
TTL translators. Because PEel (Positive EeL) levels are 
used, only +5V and ground are required. The small outline 
a-lead sOle package and the low skew. dual gate deSign 
of the El T23 makes it ideal for applications which require 
the translation of a clock and a data signal. 

The El T23 is available in both Eel standards: the 
1 OEl T is compatible with positive Eel 10H logic levels. 
while the 1 OOEl T is compatible with positive Eel 100K 
logic levels. 

PIN NAMES 

Pin Function 

Qn TIL Outputs 

On Differential PECl Inputs 

vce +5.0V Supply 

GND Ground 

Rev.: B Amendment:1O 
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oA. PRELIMINARY 
.,.,.. SY10EL T23 

SYNERGY SY100ELT23 
~M~ __________________________________________________________________________ ___ 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Power Supply Vo~age Vee -0.5 to +7.0 V 

ECl Input Vo~age VI Oto Vee + 0.5 V 

Vo~age Applied to Vo -0.5 to 5.5 V 
Output at HIGH State 

Current Applied to 10 Twice the mA 
Output at lOW State Rated 10L 

Storage Temperature T8to,e -65 to +150 °C 

Operating Temperature Tamb o to +85 °C 

NOTE: 
1. Permanent device damage mayoeeurifABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheel. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

DC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA= O°C 

Symbol Parameter Min. I Max. 

lee Powar Supply Current - I 25 

I AC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA= O°C 

Symbol Parameter Min. Max. 

tPLH Propagation Delay 2.0 3.0 
tPHL Dto Output Q 

tskpp Part-to-Part Skew(1) - 1.0 

tskwd Within-Device Skew(1).(2) - 0.5 

t, Output RiselFall Time 0.5 1.0 
tf 1.0Vto 2.0V 

NOTE: 
1. Guaranteed. but not tested. 
2. Same transition @ common Vee Level. 

TRUTH TABLE 

D D 

l H 

H l 

Open Open 

TA= +25°C TA = +85°C 

Min. I Max. Min. I Max. 

- I 25 - I 25 

TA= +25°C TA= +85°C 

Min. Max. Min. Max. 

2.0 3.0 2.0 3.0 

- 1.0 - 1.0 

- 0.5 - 0.5 

0.5 1.0 0.5 1.0 

5-39 

Q 

l 

H 

l 

Unit Condition 

mA -

Unit Condition 

ns CL= 50pF 

ns CL= 50pF 

ns CL= 50pF 

ns CL= 50pF 

II 



.A. PRELIMINARY 
""'S'll"~'R'-"Y SY10EL T23 u.,,' u SY100ELT23 ~M~ ________________________________________________________________________ _ 

TTL DC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA = O°C TA= +25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Vottage 2.5 - 2.5 - 2.5 - V IOH=-3.0mA 
2.0 - 2.0 - 2.0 - 10H =-15mA 

VOL Output LOW Voltage - 0.5 - 0.5 - 0.5 V 10L- 24mA 

los Output Short Circuit Current -60 -150 -60 -150 -60 -150 mA VOUT= OV 

10El PECl DC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V 

TA = O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 JlA -
IlL Input lOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 V -
VIL Input lOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555 

100EL PECl DC ELECTRICAL CHARACTERISTICS 

Vee =5.0V 

TA= O°C TA= +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. 'Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 JlA -
IlL Input lOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 4.12 V -
VIL Input lOW Voltage 3.19 3.525 3.19 3.525 3.19 3.525 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY1 oEl T23ZC Z8·1 Commercial 

SY100El T23ZC Z8·1 Commercial 
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~YNERGY LOGIC ORDERING INFORMATION 
SEMICONDUCTOR 

SYxxx x xxx x C x 

T SPECIAL PROCESSING 

TEMPERATURE RANGE 

C = Commercial 

PACKAGE IDENTIFIER 

D =CERDIP 
F =CERPACK 
J = PLCC (Plastic Leaded Chip Carrier) 
Z = Plastic SOIC (Small Outline IC) 
X = Other 

FUNCTION CODE 

FAMILY CODE 

S = Super-300K 
E = ECLinPS 
H = Clock DriversITranslators 

EL = ECLinPS Lite 
EL T = ECLinPS Lite Translators 

DEVICE TYPE PREFIX 

10 = 10K DC Levels with -5.2V ± 5% Supply 
100 = lOOK DC Levels with Extended -4.2V to -5.46V Supply 

EClINPS LITE MARKING INFORMATION 

x = 100 J EL TL--_T..I.-____ Part Number 

H = 10 

Lasri9iT 
of Year 

1'-___ SY Lot Number 

WW 
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-=-SYNERGY SUPER-300KIM LOGIC FAMILY 
SEMICONDUCTOR 

PAGE 
Super-300KTM Logic 

Standard Super-300K DC Specifications .............................................................................................................. 6-2 

SY100S301 Triple 5-lnput OR/NOR Gate .............................................................................. 6-3 

SY100S302 

SY100S304 

SY100S307 

SY100S313 

SY100S314 

SY100S317 

SY100S318 

SY100S321 

SY100S322 

SY100S324 

SY100S325 

SY100S328 

SY100S329 

SY100S331 

SY100S336 

SY100S336A 

SY100S341 

SY100S350 

SY100S351 

SY100S355 

SY100S360 

SY100S363 

SY100S364 

SY100S366 

SY100S370 

SY100S371 

SY100S390 

SY100S391 

SY100S811 

SY100S863 

SY100S891 

Ordering Information Tree 

© 1994 Synergy Semiconductor Corporation 

Quint 2-lnput OR/NOR Gate .............................................................................. 6-6 

Quint AND/NAND Gate ...................................................................................... 6-9 

Quint Exclusive ORIN OR Gate ........................................................................ 6-12 

Quad Driver ...................................................................................................... 6-15 

Quint Differential Line Receiver ....................................................................... 6-18 

Triple 2-Wide OAlOAI Gate .............................................................................. 6-21 

5-Wide 5, 4, 4, 2 OAlOAI Gate ......................................................................... 6-24 

low-Power9-Bit Inverter ................................................................................... 6-27 

9-Bit Buffer ....................................................................................................... 6-30 

low-Power Hex TTl-ECl Translator .............................................................. 6-33 

low-Power Hex ECl-TTl Translator .............................................................. 6-37 

low-Power Octal ECLlTTl Bi-Directional Translator with latch ...................... 6-41 

low-Power Octal ECLlTTl Bi-Directional Translator with Register ................. 6-53 

Triple D Flip-Flop .............................................................................................. 6-64 

4-Stage Counter/Shift Register ........................................................................ 6-69 

4-Stage Counter/Shift Register ........................................................................ 6-77 

8-Bit Shift Register ........................................................................................... 6-85 

Hex D latch ..................................................................................................... 6-90 

Hex D Flip-Flop ................................................................................................ 6-95 
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-=- 100K INTERFACE SUPER-300K 
SYNERGY STANDARD SPECIFICATIONS 

SEMICONDUCTOR 

DC characteristics for the lOOK parametric limits listed below are 
guaranteed for the entire SUPER-300Kfamily unless specified on 
the Individual data sheet. 

The specified DC limits represent the "worst case" value for the 

parameter. Since these "worst case" values normally occur at the 
temperature extremes, additional noise immunity and guard banding 
can be achieved by decreasing the allowable system operating 
ranges. 

GUARANTEED OPERATING CONDITIONS(1) 

Symbol Parameter Min. Typ. Max. Unit 

VEE Supply Voltage -4.8 -4.5 -4.2 V 

TA Operating Temperature 0 25 85 ·C 

NOTE: 
1. Referenced 10 Vcc. 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Unit 

VEE VEE Pin Potential to Ground Pin +0.5to-7.0 V 

VIN Input Voltage +0.5 to VEE V 

lOUT DC Output Current (Output HIGH) -50 mA 

Tc Temperature Under Bias -55 to +125 ·C 

Tj Junction Temperature +150 ·C 
Tstore Storage Temperature -65 to +150 ·C 

NOTE: 
1. Permanenldevice damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. This is a stress rating only and functional operation is not implied 

at conditions other than those detailed in the operational sections of this data book. Exposure to ABSOLUTE MAXIMUM RATING conditions for extended 
periods may affect device reliability. 

DC ELECTRICAL CHARACTERISTICS 

Vee = OV, Output Load = 50n to -2.0V, VEE = -4.5V, TA = O·C to 85°C 

Symbol Parameter VEE Min. Typ. 

VOH Output HIGH Voltage -4.2V -1020 -
-4.5V -1025 -955 

-5.46V -1035 -
VOL Output LOW Voltage -4.2V -1810 -

-4.5V -1810 -1705 

-5.46V -1830 -
VOHC Output HIGH Voltage -4.2V -1030 -

-4.5V -1035 -
-5.46V -1045 -

VOLC Output LOW Voltage -4.2V - -
-4.5V - -
-5.46V - -

VIH Input HIGH Voltage -4.2V -1150 -
-4.5V -1165 -

-S.46V -1165 -
VIL Input LOW Voltage -4.2V -1810 -

-4.5V -1810 -
-S.46V -1830 -

ilL Input LOW Current -4.5V +0.5 -

6-2 

Max. 
-870 

-880 

-880 

-1605 

-1620 

-1620 

-
-
-

-1595 

-1610 

-1610 

-870 

-880 

-880 

-1475 

-1475 

-1490 

-

Unit 

mV 

mV 

mV 

mV 

mV 

mV 

~ 

Condition 

VIN = VIH Max. or VIL Min. 

VIN = VIH Max. or VIL Min. 

VIN = VIH Min. or VIL Max. 

VIN = VIH Min. or VIL Max. 

Guaranteed Input Voltage 

HIGH for All Inputs 

Guaranteed Input Voltage 

LOW for All Inputs 

VIN = VIL Min. 

I Rev.: 8 Arrendment:1O I 
Issue Date: FebruCIY. 1994 



-:- TRIPLE 5-INPUT SY100S301 
SYNERGY ORINOR GATE 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 750ps 

• lEE min. of -25m A 
• ESD protection of 2000V 
• Industry standard 100K ECl levels 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• 200"" faster than National 300K at lower power 
• Internal 75Knlnput pull-down reSistors 
• Function and pinout compatible with National and 

Signetlcs F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

DSa 
D1b 

VEE 

VEES 
D2b 

D3b 
D4b 

D3c 
D4c 
D5c 
De 
Dc 

Vcc 
VCCA 

Db 
Ob 
Oa 
Oa 

D1a 

12 
13 

14 

15 
16 

17 
18 

T~View 
LCC 

J28·1 

© 1994 Synergy Semiconductor Corporation 

D2e 
D1e 
DSb 
D4b 
D3b 
D2b 
VEE 
D1b 
DSa 
D4a 
D3a 
D2a 

Ob 

Db 
VeeA 

Vee 
Vee 

Oe 
De 

DESCRIPTION 

The SY100S301 is an uHra-fast triple 5-input ORINOR 
gate designed for use in high-performance ECl systems. 
The inputs on this device have 75KO pull-down resistors. 

6·3 

BLOCK DIAGRAM 

D1a¥ D2a Oa 
D3a _ 

D4a Oa 
Dsa . . 

D1b¥ D2b Ob 
D3b _ 
D4b Ob 

DSb 

D1e¥ D2e Dc 
D3c _ 

D4e De 

D5c 

PIN NAMES 

Pin Function 

Dna, Dnb, Dne Data Inputs (n·1...5) 

Oa, Db, Dc Data Outputs 

Oa, Db, De Complementary Data Outputs 

.c .c .c w .c ~ .,. ., '" w ~ 
0 00 >0 0 

24 23 22 21 20 19 
DSb 1 18 D4a 

D1e 2 17 D3a 
D2e 3 Top View 16 D2a 

D3c 4 Flatpack 15 D1a F24·1 
D4e 5 14 Oa 

D5c 6 13 Oa 
7 8 9 10 11 12 

u u 

~ 8 818 010 
> 

Rev.: B Amondment:1O 
188"" Dale: February. 1994 



~YNER(JY 
SEMICONDUCTOR 

LOGIC EQUATION 

Oa = Dla + D2a + D3a + D4a + DSa 
Db = Dlb + D2b + D3b + D4a+ DSb 

Dc = Dlc + D2c + D3C + D4c + D5c 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -5.46V unless otherwise specified, VCC = VCCA = GND, TA = ooe to +85°e 

Symbol Parameter Min. Typ. Max. Un" 

IIH Input HIGH Current - - 200 IlA 
lEE Power Supply Current -25 -17 -11 rnA 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified, VCC = VCCA = GND, TA = ooe to +85°e 

TA=O°C TA= +25°C 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Delay 300 900 300 900 
tPHL Data to Output 

ITLH Transition Time 300 900 300 900 
ITHL 20% to BO%, BO% to 20% 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified, VCC = VCCA = GND, TA = ooe to +85°e 

TA= O°C TA = +25°C 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Delay 300 BOO 300 BOO 
tPHL Data to Output 

ITLH Transition Time 300 900 300 900 
ITHL 20% to BO%, BO% to 20% 

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified, Vcc = VCCA = GND, TA = ooe to +85°e 

TA=O°C TA=+25°C 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Delay 300 750 300 750 
tPHL Data to Output 

ITLH Transition Time 300 900 300 900 
ITHL 20% to BO%, BO% to 20% 
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SY100S301 

Cond"lon 

-
Inputs Open 

TA=+85°C 

Min. Max. Unit 

300 900 ps 

300 900 ps 

TA=+85°C 

Min. Max. Un" 

300 BOO ps 

300 900 ps 

TA= +85°C 

Min. Max. Unit 

300 750 ps 

300 900 ps 



~YNERGY SY100S301 

~----------------------------------------------------------------------
TIMING DIAGRAM 

0.7±0.1 ns 
INPUT----, 

TRUE 

OUTPUT 

COMPLEMENT 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY1005301DC 024-1 Commercial 

5Y1 005301 FC F24-1 Commercial 

5Y100S301JC J28-1 Commercial 
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-=- QUINT 2-INPUT 
SYNERGY ORINOR GATE SY100S302 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 700ps 

• lEE min. of -45mA 
• ESD protection of 2000V 
• Industry standard 100K ECl levels 

• Extended supply voltage option: 
- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved nOise Immunity 

• Internal 75KO Input pull-down resistors 

• 50% faster than National 300K 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

D2e D1e 
Oe D2d 
Oe D1d 
Cd D2e 
Cd D1e 

Vcc E 
VCCA VEE 

Oc D2b 
Oc D1b 
Ob D2a 
Ob D1a 
Oa Oa 

£ '" .. W 
.0 

C C 0 ~ 1010 0 

D1b 12 4 Oe 

D2b 13 3 Oc 
VEE 14 T1t View 2 VCCA 

VEES 15 LCC 1 Vce J28-1 
E 16 28 Vee 

D1e 17 27 Cd 

D2e 18 26 Cd 
19 20 21 22 23 24 25 

"C '0 CD UJ CD CD CD 
~ '" ~ W '" 0 10 c c c ~ C 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The 5Y1005302 offers five 2-input ORINOR gates 
designed for use in high-performance ECLsystems. Thefive 
gates are controlled by a common Enable signal. All inputs 
have 75KO pull-down resistors and all outputs are buffered. 
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BLOCK DIAGRAM 

D1a 

D2a 

D1b 

D2b 

D1e 

D2e 

D1d 

D2d 

D1e 

D2e 

E 

PIN NAMES 

Pin 

Dna- One 

E 

Oa-Oe 

Oa-Oe 

D1d 

D2d 

D1e 

D2e 

Oe 

Oe 

Oa 

Oa 

Ob 

Ob 

Oe 

Oc 

Cd 

Cd 

Oe 

Oe 

Function 

Data Inputs (n-1...5) 

Enable Input 

Data Outputs 

Complementary Data Outputs 

u u w.o .0 

'" ~ w '" C c CW>C 

24232221 20 19 
1 18 D2a 

2 17 D1a 
3 Top View 16 Oa 

4 Flatpack 
15 Oa F24-1 

5 14 Db 
6 13 Ob 

7 8 9 10 11 12 

Rev.: B Amendmont:1O 
Issue Date: February, 1994 



~YNERGY 
SEMICONDUCTOR 

TRUTH TABLE(1) 

D1X D2X 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

NOTE: 
1. H = High Voltage Level 

L = Low Voltage Level 

E ox ox 
L L H 

H H L 

L H L 

H H L 

L H L 

H H L 

L H L 

H H L 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit 

IIH Input HIGH Current, All Inputs - - 200 !LA 
lEE Power Supply Current -45 -28 -21 mA 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +85°C 

TA= O·C TA= +25·C 

Symbol Parameter Min. Max. Min. Max. 

tPlH Propagation Delay 300 800 300 800 
tPHl Data to Output 

tPlH Propagation Delay 300 1100 300 1100 
tPHl Enable to Output 

ITlH Trans~ion Time 300 900 300 900 
ITHl 20% to 80%, 80% to 20% 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +85°C 

TA=O°C TA= +25°C 

Symbol Parameter Min. Max. Min. Max. 

tPlH Propagation Delay 300 750 300 750 
tPHl Data to Output 

tPlH Propagation Delay 250 950 250 950 
tPHl Enable to Output 

ITlH Trans~ion Time 300 900 300 900 
ITHl 20% to 80%, 80% to 20% 
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SY100S302 

Condition 

VIN = VIH (Max.) 

Inputs Open 

TA= +85°C 

Min. Max. Unit 

300 800 ps 

300 1100 ps 

300 900 ps 

TA= +85°C 

Min. Max. Unit 

300 750 ps 

250 950 ps 

300 900 ps 



~YNERGY SY100S3D2 
S;~ ______________________________________________________________________ ___ 

AC ELECTRICAL CHARACTERISTICS (CONTD.) 

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +85°C 

TA= DOC TA= +25°C TA = +85°C 

Symbol Parameter 

tPlH Propagation Delay 
tPHl Data to Output 

tPlH Propagation Delay 
tPHl Enable to Output 

ITlH Transition Time 
ITHl 20% to 80%, 80% to 20% 

TIMING DIAGRAM 

0.7±0.1 ns 
INPUT----, 

TRUE 

OUTPUT 

COMPLEMENT 

Min. Max. Min. Max. Min. 

250 700 250 700 250 

250 900 250 900 250 

300 900 300 900 300 

~---- +t.05V 

------ +0.31V 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S302DC 024·1 Commercial 

SY100S302FC F24·1 Commercial 

SY100S302JC J28·1 Commercial 
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Max. 
700 

900 

900 

UnH 

ps 

ps 

ps 



-=-SYNERGY QUINT AND/NAND GATE SY100S304 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 1050ps 

• lEE min. of -60mA 
• ESO protection of 2000V 
• Extended supply voHage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75KO Input pull-down resistors 
• 40"A. faster than National 300K at lower power 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDlP, CERPACK and PLCC 

PIN CONFIGURATIONS 
en 

~ .. w 
010 c o 13 ~ 113 

01b 12 4 Oe 

02b 13 3 Oe 

VEE 14 T1t View 2 VCCA 

VEES 15 LCC 1 Vcc J28-1 
Ole 16 28 VCC 

02e 17 27 F 

02d 18 26 Od 

192021 22232425 

t5 6 a ill 010 0 
> 

"g 0 0 W ..0 .., 
N N ..... W C\I 0 ccc>c 

242322212019 
Old 1 18 02a 

Ole 2 17 01a 

02e 3 Top View 16 Oa 

De 4 
Flatpack 15 Oa F24-1 

Oe 5 14 Ob 

Od 6 13 Ob 
7 8 9 1011 12 

10 u.. 0 5100 gg 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S304 is an ultra-fast quint AND/NAND gate 
deSigned for use in high-performance Eel systems. This 
device also features a Function (F) output which is the wire
NOR of the AND gate outputs. The inputs on the device have 
75KO pull-down resistors. 

BLOCK DIAGRAM 

F 

01a De 

02a Oa 

01b Ob 

02b Ob 

01e Oe 

02e Oe 

Old Cd 

02d 5d 

01e Oe 

02e Oe 

PIN NAMES 

Pin Function 

Ona- One Data Inputs (n ~ 1 ... 5) 

F Function Output 

Oa-De Data Outputs 

Oa-De Complementary Data Outputs 

De 02e 
Oe Ole 
Cd Old 
5d 02d 

F 02e 
Vcc 01e 

VCCA VEE 
Oe 02b 
Oe 01b 
Ob 02a 
Ob 01a 
Oa Oa 

Roy.: B Amandrnent:/O 
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~YNERGY 
SEMICONDIJCTOR SY100S304 

-------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -5.46V unless otherwise specified, Vcc = VCCA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit Condition 

IIH Input HIGH Current ~ VIN = VIH (Max.) 
D2a-D2e - - 250 
Dla-Dle - - 250 

lEE Power Supply Current -60 -40 -30 mA Inputs Open 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified, VCC = VCCA = GND, TA = O°C to +85°C 

TA:O·C TA: +25·C TA: +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1250 300 1250 300 1250 ps 
tPHL Dna-DnetoO,O 

tPLH Propagation Delay 600 1750 600 1750 600 1750 ps 
tPHL Data to F 

tTLH Trans~ion Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified, VCC = VCCA = GND, TA = O°C to +85°C 

TA: O·C TA: +25·C TA: +85·C 

Symbol Parameter Min. Max. Min. Max. . Min. Max. Unit 

tPLH Propagation Del~ 300 1150 300 1150 300 1150 ps 
tPHL Dna-One to 0, ° 
tPLH Propagation Delay 600 1650 600 1650 600 1650 ps 
tPHL Data to F 

tTLH Trans~ion Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

PLCC 
VEE =-4.2V to -5.46V unless otherwise specified, Vcc = VCCA = GND, TA = O°C to +85°C 

TA: O·C TA: +25·C TA:+85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Del~ 300 1050 300 1050 300 1050 ps 
tPHL Dna- One to 0, ° 
tPLH Propagation Delay 600 1550 600 1550 600 1550 ps 
!PHL Data to F 

tTLH Transition TIme 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 
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~YNERGY SY100S304 
~M~ ________________________________________________________________________ _ 

TIMING DIAGRAM 

0.7 ± 0.1 ns 
INPUT---~ 

TRUE 

OUTPUT 

COMPLEMENT 

,_---- +1.05V 

------ +0.31V 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S304DC D24-1 Commercial 

SY100S304FC F24-1 Commercial 

SY100S304JC J28-1 Commercial 
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"" QUINT EXCLUSIVE 
SYNERGY OR/NOR GATE SY100S307 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 1000pS 

• lEE min. Of -58mA 
• ESD protection of 2000V 
• Extended supply voHage option: 

- VEE = -4.2V to 5.46V 

• Voltage and temperature compensation for 
Improved noise ImmunHy 

• Internal 75KO Input pull-down resistors 
• 50% faster than National 300K at lower power 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and P~CC 

PIN CONFIGURATIONS 

01b 12 4 Oc 

02b 13 3 Oc 
VEE 14 T'Wt View 2 VCCA 

VEES 15 LCC 1 Vee 
J28·1 

Ole 16 28 Vee 

02e 17 27 F 

02d 18 26 0d 

~ ~ £ ffi did 0 
ClClCl~ 

~ ~ u W .CI .Q 

ClClC~~C 

24232221 20 19 
Old 1 18 02a 

Ole 2 17 01a 
02e 3 Top View 16 Oa 

Oe 4 Flatpack 15 Oa F24·1 
Oe 5 14 Db 

Cd 6 13 5b 
7 8 9 10 11 12 

10 u. ~ g 10 0 
> 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S307 is an ultra-fast quint exclusive-ORI 
NOR gate designed for use in high-performance ECl 
systems. A function output that is the wire-OR resultofthe 
exclusive-OR outputs is also available. The inputs on the 
device have 75KO pull-down resistors. 

BLOCK DIAGRAM 

F 

Oa 

Oa 

01bj Db 

02b Ot, 

Oc 

Oc 

Cd 

5d 

Oe 

Oe 

PIN NAMES 

Pin Function 

Ona- One Data Inputs (n = 1 ... 5) 

F Function Output 

Oa-De Data Outputs 

Oa-De Complementary Data Outputs 

Oe 02e 
Oe Ole 
Cd Old 
Cd 02d 

F 02c 
VCC Ole 

VCCA VEE 
Oc 02b 
Oc 01b 
Ob 02a 
Db 01a 
Oa Oa 

Amandrnent:1O 
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~YNER(JY SY100S307 
~M~ ________________________________________________________________________ _ 

LOGIC EQUATION 

F = (Dla E9 D2a) + (Dlb E9 D2b) + (Dle E9 D2e) + (Dld E9 D2d) 
+ (Dle E9 D2e). 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -S.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +8SoC 

Symbol Parameter Min. Typ. Max. Unit 

IIH Input HIGH Current IlA 
02a-02e - - 200 
01a-01e - - 250 

lEE Power Supply Current -58 -40 -27 mA 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -S.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +8SoC 

TA= O°C TA= +25°C 

Symbol Parameter Min. Max. Min. Max. 

tPlH Propagation Oelay 200 1200 200 1150 
tPH2 02a- 02etoO, 0 
tPlH Propagation Delay 200 1100 200 1050 
tPHl 01a-OleloO,O 

tPlH Propagation Oelay 300 1625 300 1625 
tPHl Data to F 

tTlH Transition Time 300 900 300 900 
tTHL 20% to 80%, 80% to 20% 

CERPACK 
VEE = -4.2V to -S.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +8SoC 

TA= DOC TA= +25°C 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Oelay 200 1100 200 1050 
tPH2 02a-02etoO, 0 

tPLH Propagation Delay 200 1000 200 950 
tPHL 01a-OleloO,O 

tPLH Propagation Delay 300 1525 300 1525 
tPHL Data to F 

tTLH Transition Time 300 900 300 900 
tTHL 20% to 80%. 80% to 20% 

6-13 

Condition 

VIN = VIH (Max.) 

Inputs Open 

TA=+85°C 

Min. Max. Unit 

300 1200 ps 

200 1100 ps 

300 1625 ps 

300 900 ps 

TA= +85°C 

Min. Max. Unit 

200 1100 ps 

200 1000 ps 

300 1525 ps 

300 900 ps 



o 
SYNERGY 

SEM/CONDUCroR SY1!10S307 

----------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS CONT'D. 

PLCC 
VEE = -4.2V to -S.46 un ess otherwise spec Ie , CC= CCA= A= 0 to +8 0 , V if d V V GND T 0 C SC 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter 

tPLH Propagation Oela.r 
tpHL 02a - 02e to 0, ° 
tPLH Propagation Oela.r 
tpHL 01a-OletoO,0 

tPLH Propagation Oelay 
tPHL Oatato F 

tTLH Transition Time 
tTHL 20% to 80%, 80% to 20% 

TIMING DIAGRAM 

0.7±0.1 ns 
INPUT----, 

TRUE 

OUTPUT 

COMPLEMENT 

Min. 

300 

300 

300 

300 

Max. Min. Max. Min. 

1000 300 1000 300 

900 300 900 300 

1425 300 1425 300 

900 300 900 300 

r----- +1.05V 

------ +0.31V 

Propagation Delay and Trans"ion Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S3070C 024·1 Commercial 

SY100S307FC F24·1 Commercial 

SY100S307JC J28·1 Commercial 

6·14 

Max. 

1000 

900 

1425 

900 

Un" 

ps 

ps 

ps 

ps 



-=-SYNERGY QUAD DRIVER SY100S313 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 800ps 
• Enable to Output max. of 950ps 

• lEE min. of -60mA 
• ESD protection of 2000V 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75KQ Input pull-down resistors 

• 50% faster than National lOOK 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and PLCC 

PIN CONFIGURATIONS 

Da 

Db 

VEE 

VEES 

E 

Dc 

Dd 

12 

13 

14 

15 

16 

17 

18 

Top View 
PlCC 
J28·1 

4 

3 
2 

28 

27 

26 

192021 22232425 

2423 2221 20 19 
01d 1 18 

02d 2 17 

01d 3 Top View 16 

02d 4 Flatpack 15 F24·1 
02c 5 14 

01c 6 13 
7 8 9 10 11 12 

© 1994 Synergy Semiconductor Corporation 

02b 

01b 
VCCA 

Vee 

Vcc 
01c 

02c 

01a 

02a 
01a 

02a 
02b 

01b 

DESCRIPTION 

The 5Y1 005313 offers four drivers with two OR and two 
NOR outputs, designed for use in high-performance Eel 
systems. The four drivers are controlled by a common 
Enable signal which is buffered to minimize input loading. If 
the 0 inputs are not used, the Enable signal can be used to 
drive sixteen 50Q lines. All inputs have 75KQ pulldown 
resistors and all outputs are buffered. 

BLOCK DIAGRAM 

01a 
Da 02a 

01a 

028 

01b 
Db 02b 

01b 

02b 

01c 
Dc 02c 

01C 

02C 

01d 
Dd 02d 

E 01d 

02d 

PIN NAMES 

Pin Function 

Da-Dd Data Inputs 

E Enable Input 

Ona-Ond Data Outputs 

Ona-Ond Complementary Data Outputs 

02d 01d 
02c 02d 
01c 01d 
02c Dd 
01c Dc 
Vee E 

VCCA VEE 

01b Db 
02b Da 
01b 01a 
02b 02a 
02a 01a 
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~Y SY100S313 

-------------------------------------------------------
LOGIC EQUATION 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -5.46V unless otherwise specified, vee = VeeA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit Condition 

IIH Input HIGH Current, All Inputs - - 200 !LA VIN = VIH (Max.) 

lEE Power Supply Current -60 -43 -20 mA Inputs Open 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -S.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +8SoC 

TA = DOC TA=+25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 200 900 200 900 200 900 ps 
tPHL Data to Output 

tPLH Propagation Delay 300 1100 300 1100 300 1100 ps 
tPHL Enable to Output 

ITLH Transition Time 300 900 300 900 300 900 ps 
ITHL 20% to 80%, 80% to 20% 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +8SoC 

TA=O°C TA = +25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 200 850 800 850 200 850 ps 
tPHL Data to Output 

tPLH Propagation Delay 300 1000 300 1000 300 1000 ps 
tPHL Enable to Output 

ITLH Transition Time 300 900 300 900 300 900 ps 
ITHL 20% to 80%, 80% to 20% 

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +8SoC 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit' 

tPLH Propagation Delay 200 800 200 800 200 800 ps 
tPHL Data to Output 

tPLH Propagation Delay 300 950 300 950 300 950 ps 
tPHL Enable to Output 

ITLH Transition Time 300 900 300 900 300 900 ps 
ITHL 20% to 80%, 80% to 20% 
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o 
SYNERGY 

SEIIICONDIJCrOR 

TIMING DIAGRAM 

0.7 ± 0.1 ns 
INPUT ----, 

TRUE 

OUTPUT 

COMPLEMENT 

~---- +1.05V 

------ +0.31V 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

-
SY100S3130C 024-1 Commercial 

SY100S313FC F24-1 Commercial 

SY100S313JC J28-1 Commercial 

6·17 
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o QUINT DIFFERENTIAL 
SYNERGY LINE RECEIVER SY100S314 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 900ps 

• Differential outputs 

• lEE min. of -60mA 
• ESD protection of 2000V 

• Extended supply voltage option: 
- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• VBB output for slngle-ended use 

• More than twice as fast as National or Signetics 

• Function and pinout compatible with National and 
Signetics F100K 

• Available In CERDIP, CERPACK and PLCC 

PIN CONFIGURATIONS 

De De 
Oe Dd 
Oe Dd 
011 Dc 
Od Dc 

Vee Vaa 
VCCA VEE 

Oc Db 
Oc Db 
Ob Da 
Ob Da 
Oa Oa 

u u m w .a 
100> ~ 1c3 0 

24232221 20 19 
Dd 1 18 Da 

Dd 2 17 Da 

De 3 Top View 16 Oa 

De 4 
Flatpack 

15 Oa F24-1 
Oe 5 14 Ob 

00 6 13 Ob 
7 8 9101112 

10 08 g 100 » 
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DESCRIPTION 

The SY100S314 offers five differential line receivers 
with emitter follower outputs, designed for use in high
performance Eel systems. For single-ended operation, 
the Vee reference voltage is available. In the single
ended mode, the apparent input threshold of the true 
inputs is 30mV higher than the threshold of the 
complementary inputs. 

Common mode rejection of + 1.0V is achieved through 
the use of active current sources. If both the true and 
complement inputs are at the same potential between VEE 
and Vee, then the complementary outputs will take on a 
logic HIGH state. Unlike the other members of the 
Synergy 300K family, the inputs on this device do not have 
pull-down resistors. 

Db 

Db 13 

VEE 14 

VEES 15 

Vaa 16 

Dc 17 

Dc 18 

PIN NAMES 

Pin 

Da-De 

Da-De 

00-00 

Oa-Oo 

6-18 

<Il 

Id dCl~ICl cSlcS 

4 Oc 

3 OC 

T~View 2 VCCA 
LCC Vcc J28-1 

28 Vcc 

27 Od 

26 Od 

192021 22232425 

~ I~ d ro Id 10 0 w 
> 

Function 

Data Inputs 

Inverting Data Inputs 

Data Outputs 

Complementary Data Outputs 

Rev.: B Amondmont:1O 
Issue Date: February. 1994 



o 
SYNERGY SY100S314 

~~ -------------------------------------------------------------------------
BLOCK DIAGRAM LOGIC EQUATION 

~:=t> 
Oa 

O=D 

Oa 

~:=t> 
Ob 

Ob 

~C==:12:=~ 
Dc Dc 

~:=t> 
Cd 

Cd 

~:=t> 
De. 

Oe 

[:>--- VBB 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4 2V to -5 46V unless otherwise specified Vce = VeeA = GND TA = O°C to +85°C , 
Symbol Parameter Min. Typ. Max. Unit Condition 

VOIFF Input Voltage Differential 150 - - mV Required for Full Output 
Swing 

VCM Common Mode Voltage - - 1.0 V Permissible ±VCM w~h 
Respect to VBB 

IIH Input HIGH Current - - 50 !LA VIN = ~IH ~ax.), Da - De = 
VBB, Da - De = VIL (Min.) 

ICBO Input Leakage Current -10 - - !LA VIN = VEE, Da· De = VBB, 
Da - De = VIL (Min.) 

lEE Power Supply Current -60 -45 -30 rnA Da - De = VBB, Da - De = VIL 
(Min.) 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeCA = GND, TA = O°C to +85°C 

TA= O°C TA=+25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1100 300 1100 300 1100 ps 
tPHL Data to Output 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 
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"" SYNERGY 
SEMICONDUCTOR SY100S314 

-------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

CERPACK 
VEE = -4 2V to -S.46V unless otherwise specified Vcc = VCCA = GND TA = DOC to +8Soc , , 

TA= O°C TA=+ZS·C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 300 1000 300 1000 300 1000 
tPHL Data to Output 

ITLH Transition Time 300 900 300 900 300 900 
ITHL 20% to 80%, 80% to 20% 

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified, Vcc = VCCA = GND, TA = DOC to +8Soc 

TA= O°C TA=+ZSoC TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 300 900 300 900 300 900 
tPHL Data to Output 

ITLH Transition Time 300 900 300 900 300 900 
ITHL 20% to 80%, 80% to 20% 

TIMING DIAGRAM 

0.7±0.1 ns 
INPUT----, ~---- +1.05V 

------ +0.31V 
TRUE 

OUTPUT 

COMPLEMENT 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operetlng 
Ordering Code Type Ranga 

SY100S314DC 024-1 Commercial 

SY100S314FC F24-1 Commercial 

SY100S314JC J28-1 Commercial 
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-0. TRIPLE 2-WIDE 
SYNERGY OA/OAI GATE SY100S317 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 900ps 

• lEE min. Of -48mA 
• ESD protection of 2000V 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75KO Input pull-down resistors 
• Approximately 40% lower power than National or 

Signetics 

• Function and pinout compatible with National and 
Signetics F100K 

• Available In CERDIP, CERPACK and PLCC 

BLOCK DIAGRAM 

Ea 

D1a 

D2a Oa 

D3a Oa 

D4a 

Eb 

D1b 

D2b Ob 

D3b Ob 

D4b 

Ee 

D1e 

D2e Oc 

D3c Oe 

D4e 

PIN NAMES 

Pin Function 

Dna- Dne Data In uts (n = 1 ... 4) 

Ea-Ee Enable Inputs 

Oa-Oe DataOut uts 

Oa-Oc Complementary Data Outputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S317 is a set of ultra-fast, triple 2-wide ORI 
AND gates designed for use in high-performance Eel 
systems. This device offers both true and complement 
outputs. The inputs on this device have 75KO pull-down 
resistors. 

PIN CONFIGURATIONS 

Ea 

Eb 

VEE 
VEES 

6·21 

Ee 

D1b 

D2b 

D2e 
D3c 
D4e 
Oc 
Oc 

Vee 
VCCA 

Ob 
Ob 
Oa 
Oa 

D1a 

12 

13 

14 

15 

16 

17 

18 

~ ~ ~ ffl .. 
ccc~ 0 010 

4 Ob 

3 Ob 

Top View 2 VCCA 
PLCC 1 Vcc 
J28-1 

28 Vee 
27 Oe 
26 Oe 

19 20 21 22 23 24 25 

D3b 

D4b 

D1e 

D2e 

D3c 

D4c 

24 23 22 21 20 19 
1 18 

2 17 

D1e 
D4b 
D3b 
D2b 
D1b 
Ee 
VEE 
Eb 
Ea 
D4a 
D3a 
D2a 

Top View 
Flatpack 

F24-1 

16 

15 

14 

D4a 

D3a 

D2a 

D1a 

Oa 

Oa 
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~YNERGY 
SEMICONDUCTOR 

SY100S317 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -5 46V unless otherwise specified, Vcc = VCCA = GND, TA = aoc to +85°C 

Symbol Parameter Min. T1P. Max. Unit Condition 

IIH Input HIGH Current, All Inputs - - 200 ~A VIN ~ VIH (Max.) 

lEE Power Supply Current -48 -32 -22 mA Inputs Open 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified, Vcc = VCCA = GND, TA = aoc to +85°C 

TA= O°C TA= +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1100 300 100 300 1100 ps 
tPHL Data to Output 

tPLH Propagation Delay 300 900 300 900 300 900 ps 
tPHL Enable to Output 

trLH Transkion Time 300 900 300 900 300 900 ps 
trHL 20% to 80%, 80% to 20% 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified, Vcc = VCCA = GND, TA = aoc to +85°C 

TA= O°C TA=+25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1000 300 1000 300 1000 ps 
tPHL Data to Output 

tPLH Propagation Delay 300 800 300 800 300 800 ps 
tPHL Enable to Output 

trLH Transition Time 300 900 300 900 300 900 ps 
trHL 20% to 80%, 80% to 20% 

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified, Vcc = VCCA = GND, TA = aoc to +85°C 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 900 300 900 300 900 ps 
tPHL Data to Output 

tPLH Propagation Delay 300 700 300 700 300 700 ps 
tPHL Enable to Output 

trLH Transition Time 300 900 300 900 300 900 ps 
trHL 20% to 80%, 80% to 20% 
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o 
SYNERGY SY100S317 

~ ----------------------------------------------------------------------
TIMING DIAGRAM 

O.7±O.1 ns 
INPUT ----'" 

TRUE 

OUTPUT 

COMPLEMENT 

~---- +1.05V 

----- +O.31V 

Propagation Delay and Transition Tlmas 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S3170C 024-1 Commercial 

SY100S317FC F24-1 Commercial 

SY100S317JC J28-1 Commercial 
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-=- 5-WIDE 5, 4, 4, 4, 2 
SYNERGY OA/OAI GATE SY100S318 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 800ps 

• lEE min. of -55mA 
• ESD protection of 2000V 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75Kn Input pull-down resistors 

• 70% faster than National or Signetics 
• 40% lower power than National or Signetics 
• Function and pinout compatible with National and 

Signetics F100K 

• Available in CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

02d O'd 
D3d D4e 
D4d Dac 

D'e D2e 
02e O'e 
vcc D4b 

VeeA VEE 
0 Dab 
(5 D2b 

D'a D'b 
D2a DSa 
Oaa D4a 

I;l u .u UJ .Q .Q 

- '" UJ '" N 
0 00> 0 0 

2423 22 21 20 19 

Oae 1 18 D'b 
D4e 2 17 DSa 

O'd 3 Top View 16 D4a 

02d 4 
Flatpack 

15 Daa F24-1 
Dad 5 14 D2a 

04d 6 13 D'a 
7 8 9 1011 12 

.. ~ 8 8100 0 0> 
> 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S318 is an ultra-fast 5-wide 5, 4, 4, 4, 20RI 
AND gate with both true and complementary outputs, 
designed for use in high-performance ECl systems. The 
inputs on this device have 75Kn pull-down resistors. 

D2b 12 4 0 
Dab 13 3 0 
VEE 14 TFft View 2 VeeA 

VEES 15 LCC 1 Vee 
J28-1 

D4b 16 28 Vee 

O'e 17 27 D2e 

D2e 18 26 O'e 

.g ~ ~ en " " " UJ N '" '" 000 UJ 0 00 
> 

PIN NAMES 

Pin Function 

Dna- One Oata Inputs (n = 1 ... 5) 

0-0 Data Outputs 

Rev.: B Amendment:1O 
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-=-SYNERGY 
SEMICONDUCTOR 

BLOCK DIAGRAM LOGIC EQUATION 

D1a 

D2a 

0= (Dla + D2a + D3a + D4a + D5a) 

(Dlb + D2b + D3b + D4b) 
D3a (Dle + D2e + D3e + D4C) 
D4a (Dld + D2d + D3d + D4d) 
Dsa 

(Dle + D2e) 

D1b 

D2b 

D3b 

D4b 

D1c 

D2c 0 

D3c 0 
D4c 

D1d 

D2d 

D3d 

D4d 

D1e 

D2e 

DC ELECTRICAL CHARACTERISTICS 
VEE = -4.2V to -5.46V unless othelWise specified, Vcc = VCCA = GND, TA = DOC to +85°C 

Symbol Parameter Min. Typ. Max. Unit Condition 

IIH Input HIGH Current, All Inputs - - 200 J.1A VIN = VIH (Max.) 

lEE Power Supply Current -55 -41 -25 mA Inputs Open 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless othelWise specified, Vee = VeeA = GND, TA = DOC to +85°C 

TA= Goe TA = +25°e TA = +85°e 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 300 1000 300 1000 300 1000 
tPHL Data to Output 

tTLH Transition Time 200 900 200 900 200 900 
tTHL 20% to 80%, 80% to 20% 
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~YNERGY SY100S318 
~M~ ________________________________________________________________________ _ 

AC ELECTRICAL CHARACTERISTICS (CONTD.) 

CERPACK 
VEE = -4.2V to -S.46V unless otherwise specified, Vee = VCCA = GND, TA = QOC to +8SoC 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 300 900 300 900 300 900 
tPHL Data to Output 

tTLH Transition Time 200 900 200 900 200 900 
tTHL 20% to 80%, 80% to 20% 

PLCC 
VEE = -4.2V to -S.46V unless otherwise specified, Vcc = VCCA = GND, TA = QOC to +8Soc 

TA=O°C TA=+25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 300 800 300 800 300 800 
tPHL Data to Output 

tTLH Transition Time 200 900 200 900 200 900 
tTHL 20% to 80%, 80% to 20% 

TIMING DIAGRAM 

0.7±0.1 ns 
INPUT----, ~---- +1.05V 

------ +0.31V 
TRUE 

OUTPUT 

COMPLEMENT 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S318DC 024-1 Commercial 

SY100S318FC F24-1 Commercial 

SY100S318JC J28-1 Commercial 
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(-. LOW-POWER 9-81T 
SYNERGY INVERTER SY100S321 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 700ps 

• lEE min. of -55mA 
• ESD protection of 2000 volts 
• Extended supply voHage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• 70% faster than National 300K at lower power 

• Internal 75KQ Input pull-down resistors 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and PLCC 

PIN CONFIGURATIONS 

06 
07 

VEE 
VEES 

VCCA 

Os 

09 

VCCA 
03 
02 
01 
Qg 

VCC 
VCCA 

OS 
07 
Os 
05 
04 

12 

13 

14 

15 

16 

17 

18 

T'Wt View 
LCC 

J28-1 

03 
02 
01 
09 
Os 
VCCA 
VEE 
07 
06 
05 
04 
VCCA 

4 

3 

2 

28 

27 

26 

...... N ('f) CIl 
000 ttl 81010 

> > 
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07 
OS 
VCCA 

Vcc 

Vcc 
Qg 

01 

DESCRIPTION 

The SY1 00S321 is a monolithic 9-bit inverter. The device 
contains nine inverting buffer gates with single input and 
output. 
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BLOCK DIAGRAM 

03 ----1[>0;>0--- 03 

04 -t:>o-- 04 

05 -t:>o-- 05 

06 -t:>o-- Os 

07 -t:>o-- 07 

Os -t:>o-- Os 

09 -t:>o-- Qg 

PIN NAMES 

Pin 

01-09 

Q1-09 

Function 

Data Inputs 

Data Outputs 

24 23 22 21 20 19 
1 18 05 

04 
VCCA 

04 
05 

06 

2 
3 

4 
5 

6 

Top View 
Flatpack 

F24-1 

7 8 9 1011 12 

,....cC,.)ccco ...... 
1010 g 81010 

> 

17 
16 

15 
14 

13 
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~~y SY100S321 -------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -5.46V unless otherwise specified, Vce = VecA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit, Condition 

IIH Input HIGH Current - - 200 IlA VIN = VIH (Max.) 

lEE Power SUDPly Current -55 -41 -25 mA Inputs Open 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VceA = GND, TA = O°C to +85°C 

TA=O°C TA= +25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Propagation Delay 300 900 300 900 300 900 ps Figures 1 and 2 
tPHL Data to Output 

ITLH Transition Time 300 900 300 900 300 900 ps Figures 1 and 2 
ITHL 20% to 80%, 80% to 20% 

ts, G-<3 Skew, Gate-to-Gate - 200 - 200 - 200 ps -

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VCCA = GND, TA = O°C to +85°C 

TA=O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Propagation Delay 300 800 300 800 300 800 ps Figures 1 and 2 
tPHL Data to Output 

ITLH TransRion Time 300 900 300 900 300 900 ps Figures 1 and 2 
ITHL 20% to 80%, 80% to 20% 

ts, G-<3 Skew, Gate-to-Gate - 200 - 200 - 200 ps -

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified, Vce = VCCA = GND, TA = O°C to +85°C 

TA= O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Propagation Delay 300 700 300 700 300 700 ps Figures 1 and 2 
tPHL Data to Output 

ITLH TransHion Time 300 900 300 900 300 900 ps Figures 1 and 2 
ITHL 20% to 80%, 80% to 20% 

ts, G-<3 Skew, Gate-to-Gate - 200 - 200 - 200 ps -
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~Y SY100S321 -------------------------------------------------------
TEST CIRCUITRy(l) 

NOTE: 
1. Vcc, VCCA = +2V, Vee = -2.SV. 

PULSE 
GENERATOR 

L 1 and L2 = equallenglh son impedance lines. 
RT = son terminator internal to scope. 
Decoupling O.lJ.lF from GND to Vcc and Vee. 
All unused outputs are loaded wilh son to GND. 
CL = Fixture and stray capacitance S 3pF. 

SWITCHING WAVEFORMS 

" 

i 

L1 
" r---------------~' r'---.--~ 

CIRCUIT 
UNDER 
TEST 

l RT 

l2 
,' .... f-' ------.---1 

l RT 

Figure 1. AC Test Circuit 

,------------- +1.05V 

+-------------- +O.31V 

Figure 2. Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY1 00S321 DC 024-1 Commercial 

SY1 00S321 FC F24-1 Commercial 

SY100S321JC J28-1 Commercial 
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o SYNERGY 9-BIT BUFFER SY100S322 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 700ps 

• lEE min. of -55mA 

• ESO protection of 2000V 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75K.a Input pull-down resistors 
• 70% faster than National 300K at lower power 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CEROIP, CERPACK and PLCC 

PIN CONFIGURATIONS 

06 
07 

VEE 
VEES 
VCCA 

08 
09 

VCCA 
03 
02 
01 
09 

VCC 
VCCA 

08 
07 
06 
05 
04 

12 
13 
14 
15 
16 
17 
18 

T~View 
LCC 

J28-1 

03 
02 
01 
09 
O~ 
VCCA 
VEE 
07 
Os 
05 
04 
VCCA 

1920 21 22232425 

0 N '" CI) 88 0 00 w 
w 
> > 
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07 

08 
VCCA 
VCC 
VCC 
09 
01 

DESCRIPTION 

The SY1 00S322 is an ultra-fast buffer designed for use in 
high-performance ECl systems. The device provides nine 
non-inverting buffers with single-ended outputs. The inputs 
on the device have 75KO pull-down resistors. 
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BLOCK DIAGRAM 

01 -t:>--- 01 

02 -t:>--- 02 

03 -t:>--- 03 

04 -t:>--- 04 

05 -t:>--- Os 

Os -t:>--- 06 

07 -t:>--- 07 

08 -t:>--- 08 

09 -t:>--- 09 

PIN NAMES 

Pin 

01-09 

01-09 

01 1 
02 2 
03 3 

VCCA 4 
03 5 

02 6 

Function 

Oata inputs 

Oata Outputs 

< 
0> C3~~ o~ 0 

24232221 20 19 
18 
17 

Top View 16 
Flatpack 15 F24-1 

14 
13 

7 8 9 1011 12 

~ 0 8 < 00 o > 8 
> 

05 
04 
VCCA 
04 
05 

06 
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~YNERGY SY100S322 
~M~ ________________________________________________________________________ _ 

LOGIC EQUATION 

On = Dn, n = 1 to 9 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -5.46V unless otherwise specified, vcc = VCCA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 200 IIA VIN - VIH (Max.) 

lEE Power Supply Current -55 -41 -25 mA Inputs Open 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified, VCC = VCCA = GND, TA = O°C to +85°C 

TA= DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 900 300 900 300 900 ps 
tPHL Data to Output 

tTLH Transnion Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified, VCC = VCCA = GND, TA = O°C to +85°C 

TA= DOC TA =+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 800 300 800 300 800 ps 
tPHL Data to Output 

tTLH Transnion Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

PLCC 
VEE = -4.2V to -5.46V unless ot erwlse speci ie , CC= CCA= A= ° to +8 ° , h 'f d V V GND T 0 C 5C 

TA= DOC TA =+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 700 300 700 300 700 ps 
tPHL Data to Output 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 
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~YNE"CJY SY100S322 

~ ----------------------------------------------------------------------
TIMING DIAGRAM 

0.7± 0.1 ns 
INPUT----, 

OUTPUT 

~---- +1.05V 

----- +0.31V 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering_Code Type Range 

SY100S3220C 024-1 Commercial 

SY100S322FC F24-1 Commercial 

SY100S322JC J28-1 Commercial 
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o lOW POWER HEX 
SYNERGY TTl-to-Eel TRANSLATOR SY100S324 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay Of 1.4ns 

• lEE min. of -70mA 

• ESD protection of 2000V 
• Industry standard 100K ECl levels 
• Extended supply voHage option: 

- VEE = -4.2V to -5.46V 

• Differential outputs 
• Voltage and temperature compensation for 

Improved noise Immunity 

• Internal 75Kn Input pull-down resistors 
• Twice as fast as National's 324 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

~ 

00 1 24 00 

01 2 23 02 

Q1 3 22 01 

02 4 21 00 
02 5 20 VTTL 

Vcc 6 TO~View 19 E 
VCCA 7 IP 18 VEE 

024-1 
VCCA 8 17 03 

03 9 16 04 

Ci3 10 15 05 
04 11 14 05 

04 12 13 Cis Ul 

DESCRIPTION 

The SV100S324 is a hex translator deSigned to convert 
TIL logic levels to 100K ECl levels. The inputs are TIL 
compatible with differential outputs that can either be used 
as an inverting/non-inverting translator or as differential 
line drivers. A common Enable (E), when lOW, holds all 
inverting outputs HIGH and holds all non-inverting outputs 
lOW. 

When used in the differential mode, due to its high 
common mode rejection, it overcomes voltage gradients 
between the TIL and Eel ground systems. The VEE and 
VTTL power may be applied in either order. 

PIN NAMES 

Pin Function 

Oo-Os Oata Inputs 

E Enable Inputs 

Qo-Qs Oata Outputs 

Qo-Q5 Complementary Oata Outputs 

~ 0 
w .., ... w 

0 W > 0 0 

01 <D 18 05 

02 2 17 Os 

Qo 3 ~ Top View 16 

00 4 Flatpack 15 04 
F24-1 

01 5 14 Ci4 
Q1 6 13 Ci3 

UJ 

lOOP ~ ace 

02 26 

02 27 
VCC 28 

VCC <D T1t View 
LCC 

VCCA 2 J28-1 
VCCA 3 

03 4 

le",3o 
CI) II) II) Lt) tljlO 0 0 
> 

© 1994 Synergy Semiconductor Corporation 
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17 

16 
15 
14 
13 

12 

00 
VTTL 

E 
VEES 

VEE 
03 

04 
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~YNER~Y SY100S3.24 

~ ----------~----------------------------------------------~--------~ 
BLOCK DIAGRAM 

E 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -S.46V unless otherwise specified, Vee = VeeA = GND, VTTL = +4.SV to +S.SV, TA = O°C to +8SoC 

Symbol Parameter Min. Sim. Max. Unit Condition 

VOH Output HIGH Vo~age -1025 -986 -880 mV VIN = VIH (Max.) Loading with 50n 

VOL Output LOW Voltage -1810 -1674 -1620 mV VIN = VIL (Min.) 

VOHC Output HIGH Vo~age -1035 - - mV VIN = VIH (Min.) Loading with 50n to -2V 

VOLC Output LOW Vo~age - - -1610 mV VIN = VIL (Max.) 

VIH Input HIGH Voltage 2.0 - 5.0 V Guaranteed HIGH Signal for All Inputs 

VIL Input LOW Voltage 0 - 0.8 V Guaranteed LOW Signal for All Inputs 

Vco Input Clamp Diode Vo~age -1.5 - - V liN = -10mA 

IIH Input HIGH Current 
Data - - 20 I1A VIN = +2.4V 
Enable - - 120 All Other Inputs VIN = GND 

liH Input HIGH Current - - 1.0 mA VIN = +5.5V, VTIL = Max., 
Breakdown Test, All Inputs All Other Inputs VIN = GND 

IlL Input LOW Current 
Data -1.2 - - mA VIN = +0.4V 
Enable -6.7 - - All Other Inputs VIN = VIH 

lEE VEE Power Supply Current -70 -45 -28 mA All Inputs VIN = +4.0V 

ITIL VTIL Power Supply Current - 25 35 mA All Inputs VIN = GND 
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..,. 
SYNERGY SY100S324 
SOM~ ______________________________________________________________________ ___ 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.SV unless otherwise specified, vcc = VCCA = GND, VTTL = +4.SV to +S.SV 

Symbol Parameter Min. Typ. Max. Unit Condition 

tPLH Propagation Delay 500 950 1500 ps See Switching Wave Form Figures 
tPHL Data and Enable to Output 

ITLH Transition Time 450 - 1800 ps 
ITHL 20% to 80%, 80% to 20% 

PLCC IFLATPACK 
VEE = -4.2V to -5.SV unless otherwise specified, Vcc = VCCA = GND, VTTL = +4.SV to +S.SV 

Symbol Parameter Min. 

tPLH Propagation Delay 400 
tPHL Data and Enable to Output 

ITLH Transition Time 350 
ITHL 20% to 80%, 80% to 20% 

SWITCHING WAVEFORM 

INPUT 

Typ. Max. Unit Condition 

850 1400 ps See Switching Wave Form Figures 

- 1700 ps 

~---.... --+------ +3.0V 

------ +1.5V 

'-----oV 

tTHL 

Figure 1. Propagation Delay and Transition Times 
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~YNERGY SY100S324 
E~ ______ ------------------________________________ ------------______________ ___ 

TEST CIRCUIT 

VIH VnL 

NOTES: 
Vee, VeeA = +2V, VEE = -2.5V, VTTL = +7.0V, VIA = ..o.OV 
L 1, L2 and L3 = equal length 50n impedance lines 
RT = 50n terminator internal to soape 
Deoaupling O.lf!F from GND to Vee, VEE and VTTL 
All unused outputs are loaded with 50n to GND 
CL = Fixture and stray capacitance S 3pF 

PRODUCT ORDERING CODE 

Package 
Ordering Code Type 

SY100S324DC D24·1 

SY100S324FC F24·1 

SY100S324JC J28·1 

VEE Vee 

Figure 2. AC Test Circuit 

Operating 
Range 

Commercial 

Commercial 

Commercial 
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-=- LOW-POWER HEX 
SYNERGY ECL-to-TTL TRANSLATOR SY100S325 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 3.7ns 

• lEE min. of -37mA 
• ESD protection of 2000V 

• TTL outputs 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• 25% faster than National's 325 
• Differential Inputs with built-In offset 

• Voltage and temperature compensation for 
Improved noise Immunity 

• VBB output for single-ended use 
• Internal 75K!} input pull-down resistors 

• Function and pinout compatible with National and 
Signetics (F100K) 

• Available In CERDIP, CERPACK and PLCC 

PIN CONFIGURATIONS 

'--...-/ 
05 24 55 

04 2 23 05 

03 3 22 04 

VnL 4 21 04 
VnL 5 20 53 

vcc 6 TO~View 19 03 

Vcc 7 IP 18 VEE 

02 8 
024-1 

17 vss 
01 9 16 02 
Qo 10 15 02 
Do 11 14 01 

00 12 13 51 
t/) 

co ... '" 
w 
w '" 000 >10 

VnL 26 

VnL 27 

Vcc 28 

Vcc (j) Tm View Lee 
Vcc 2 J28-1 
02 3 

01 

DESCRIPTION 

The SY100S325 are hex translators for converting 100K 
Eel logic levels to TTL logic levels. Inputs can be used 
as inverting, non-inverting or differential receivers. An 
internal reference voltage generator provides VBB for 
single-ended operation or for use in Schmitt trigger 
applications. All inputs have 75K!} pull-down resistors. 
The outputs will go lOW when the inputs are either open 
or have the same potential. 

When used in single-ended operation, the apparent input 
threshold of the true inputs is 20mV to 40mV higher 
(positive) than the threshold of the complementary inputs. 
The VTTL and VEE power may be applied in either order. 

PIN NAMES 

Pin Function 

00-05 Oata Inputs 

00-05 Inverting Oata Inputs 

Oo-Qs Oata Outputs 

... W III 

'" co co W III 
0 10 0 > > 0 

04 (j) 18 02 

05 2 17 01 

05 3 Top View 16 01 

05 4 Flatpack 15 00 
F24-1 

04 14 00 

03 6 13 Qo 

is 10 

..J ..J U tl 0 c5 ~ ~ g 18 04 > > 
17 53 
16 03 
15 VEES 
14 VEE 
13 Vss 
12 02 

018 8 ~ 10010 
> 

© 1994 Synergy Semiconductor Corporation 
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SY100S325 

(\ 
JI.:O!HrI,Y 

----~------------~------------~---------------------
BLOCK DIAGRAM 

VBB 

~~Qo 
Do--V----

D1~ ___ 0 
D1--V---- 1 

.~2~ __ 02 

D2--V----

~3~ 03 
D3--V----

~4~_04 
D4--V----

~s~ 05 
Ds--V----

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -4.8V unless otherwise specified, Vee =VeCA = GND, VnL = +4.5V to +5.5V, TA = QOC to +85°C 

Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage 2.5 - - V 10H =-2.0mA I VIN = VIH (Max.) 

VOL Output LOW Voltage - - 0.5 V 10L= 24mA I VIN = VIL (Min.) 

VOIFF Input Voltage Differential 150 - - mV Required for Full Output Swing 

VCM Common Mode Voltage - - 1.0 V Permissible ±VCM with Respect to VBB 

IIH Input HIGH Current - - 350 IlA VIN = VIH (Max.), Do-Ds = Vss, Do-Ds = VIL (Min.) 

IlL Input LOW Current 0.5 - - IlA VIN = VIH (Min.), Do-Ds = VBB 

los Output Short Circuit Current -150 -80 -80 mA VOUT=GND 

lEE VEE Power Supply Current -37 -24 -17 mA Do-Ds= VBB 

ITTL VTTL Power Supply Current - 42 65 mA Do-Ds= VBB 

VBB Ouptut Reference Voltage -1380 -1320 -1260 mV IVBB = -2.1 mA 

VIH Single-Ended Input HIGH -1165 - -880 mV Guaranteed HIGH Signal for All Inputs (with One 
Voltage Tied to VBB) 

VIL Single-Ended Input LOW -1810 - -1475 mV Guaranteed LOW Signal for All Inputs (with One 
Voltage Tied to VBB) 
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~YNERGY SY100S325 
EM~ ________________________________________________________________________ _ 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4 2V to -5 6V unless otherwise specified, Vee = VeeA = GND, VTTL = +4 5V to +5 5V 

Symbol Parameter Min. Typ. Max. Unit CondHlon 

tPLH Propagation Delay 1.0 2.2 3.0 ns CL - 15pF, Figure 2 
tPHL Data to Output 

tPLH Propagation Delay 1.0 3.2 3.8 ns CL ~ 50pF, Figure 2 
tPHL Data to Output 

PLCC/FLATPACK 
VEE = -4 2V to -5 6V unless otherwise specified, Vee = VeeA = GND, VTTL = +4.5V to +5.5V 

Symbol Parameter Min. 

tPLH Propagation Delay 900 
tPHL Data to Output 

tPLH Propagation Delay 900 
tPHL Data to Output 

SWITCHING WAVEFORM 

0.7±0.t ns 

INPUT 

ATTENUATED 
OUTPUT 

Typ. Max. UnH Condition 

2100 2900 ps CL = 15pF, Figure 2 

3100 3700 ps CL = 50pF, Figure 2 

_---- -0.95V 

'-----'-4----- -1.69V 

Figure 1. Propagation Delay 
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~Y SY100$325 -------------------------------------------------------
TEST CIRCUITS 

VrrL----------~----_r--~ 
VBB 

OPEN --'-----4-.-+<1./ 

NOTES: 
Vee; = OV, VEE = -4.5V, VTTL = +5V 
L 1 and L2 = equal length son impedance lines 
RT = son terminator internal to scope 
Decoupling 0.1flF from GND to Vee, VEE and VTTL 
All unused outputs are loaded with soon to GND 
CL = Fixture and stray capacitance = 3pF 

PRODUCT ORDERING CODE 

Package 
Ordering Code Type 

SY100S32S0C 024·1 

SY100S325FC F24·1 

SY100S325JC J28·1 

Vee VEE 

Figure 2. AC Test Circuit for 1SpF Loading 

Operating 
Range 

Commercial 

Commercial 

Commercial 
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~ lOW-POWER OCTAL ECL/TTl 
,.,... PRELIMINARY SYNERGY BI-DIRECTIONAl TRANSLATOR SY100S328 
SEMICONDUCTOR WITH lATCH 

FEATURES 

• BI-dlrectlonal translation 

• ESD protection of 2000V 

• Latched outputs 
• Voltage compensated operating range: 

-4.2V to -5.7V 

• Fast TTL outputs 
• Three-state outputs 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and PLCC 

PIN CONFIGURATIONS 

'----" 
E4 24 E3 
Es 2 23 E2 
E6 3 22 E1 
E7 4 21 Eo 

OE 5 20 LE 
Vcc 6 Tog View 19 Vcc 

VCCA 7 IP 18 VEE 
OIR 8 

024-1 
17 VITL 

T7 9 16 To 
T6 10 15 T1 
Ts 11 14 T2 
T4 12 13 T3 

0 w ~ ~ 0 w ~ w 
W -' > 

E1 <D 18 T1 

E2 2 17 T2 

E3 3 Top View 16 T3 

E4 4 Flatpack 1S T4 
F24-1 

Es s 14 Ts 

E6 6 13 T6 

,.,. 
W ~ « a: {::. w 0 ~ C 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S328 is an octal latched bi-directional 
translator designed to convert TTL logic levels to 100K 
Eel logic levels and vice versa. The direction of this 
translation is determined by the DIR input. A lOW on the 
output enable input (OE) holds the Eel outputs in a cut
off state and the TTL outputs at a high impedance level. 
A HIGH on the latch enable input (lE) latches the data at 
both inputs even though only one output is enabled at the 
time. A lOW on lE makes the SY100S328 transparent. 

The cut-off state is designed to be more negative than 
a normal Eel lOW level. This allows the output emitter
followers to turn off when the termination supply is -2.0V, 
presenting. a high impedance to the data bus. This high 
impedance reduces termination power and prevents loss 
of low state noise margin when several loads share the 
bus. 

The SY100S328 is designed with fast TTL output buffers 
featuring optimal De drive and capable of quickly charging 
and discharging highly capacitive loads. All inputs have 
internal 75Kn pull-down resistors. 

PIN NAMES(1) 

Pin Function 

Eo-E7 ECLOata I/O 

To-T7 TTLOata 110 

OE Output Enable Input 

LE Latch Enable Input 

OIR Direction Control Input 

NOTE: 
1. All pins function at lOOK ECl levels except for To-T7. 

E7 26 18 Eo 
OE 27 17 LE 
Vee 28 16 Vee 
Vee CD Tm View 15 VEES 

LCC 
VCCA 2 J28-1 14 VEE 

OIR 3 13 VTIL 
T7 4 12 To 

~ ~~ ~~ ~.:: 
> 

Rev.: B Amondmont:1O 
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PREUMINARY 
SY100S328 

0·' . 
~Y· 

--------------~--~------~----~------------~----~ 
FUNCTIONAL BLOCK DIAGRAM 

./ See Detail 

-I 
EClo 

ECl1 

ECl2 

ECl3 

ECl4 

ECls 

ECl6 

ECl7 

(lE) lATCH 
ENABLE 

(DIR) ECLfITL 

NOTE: 

(OE) OUTPUT 
ENABLE 

DECODE 

1. lE, DIR and OE use ECl logic levels. 

TTlo 

TTl1 

TTl2 

TTl3 

TTl4 

TTls 

TTLe 

TTl7 

LOGIC SYMBOL 

To T1 T2 T3 T4 Ts Ts T7 
lE 

OE 

Eo E1 E2 E3 E4 Es Es E7 

DETAIL 

ECl 

LATCH 
ENABLE 

DIRECTION 

6-,42 

OUTPUT 
ENABLE 

ECl-TTl 
TRANSLATOR 

ECl 
OUTPUT 

D 
LATCH 

E 

TTL 
OUTPUT BUFFER 

TTl-ECl 
TRANSLATOR 

BUFFER 
~-t-------, 

DIR 

TTL 



~YNERCJY PR~~~::a~ EM~ __________________________________________________________________________ ___ 

TRUTH TABLE(1) 

DE DIR lE Eel Port TTL Port Notes 

l X l lOW (Cut-Off) Z -
l l H Input Z 2,4 

l H H lOW (Cut-Off) Input 3,4 

H l l l l 2,5 

H l l H H 2,5 

H l H X latched 2,4 

H H l l .l 3,5 

H H l H H 3,5 

H H H latched X 3,4 

NOTES: 
1. H = HIGH Voltage Level; l = lOW Voltage level; X = Don't Care; Z = High Impedance. 

2. ECl input to TTL output mode. 

3. TTL input to Eel output mode. 
4. Retains data present before lE is set HIGH. 

5. Latch is transparent. 

GUARANTEED OPERATING CONDITIONS 

Symbol Rating Value Unit 

VEE ECl Supply Voltage -5.7to-4.2 V 

VTTL TTL Supply Vo~age +4.5 to +5.5 V 

Te Case Temperature Oto +85 °C 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Un" 

TSTG Storage Temperature -65 to +150 °C 

TJ Maximum Junction Temperature °C 
Ceramic +175 
Plastic +150 

VEE VEE Pin Potential to Ground Pin -7.0 to +0.5 V 

VTTL VTTL Pin Potential to Ground Pin -0.5 to +6.0 V 

- ECl Input Voltage (DC) VEE to +0.5 V 

- ECl Output Current (DC Output HIGH) -50 mA 

- TTL Input Voltage(2) -0.5 to +6.0 V 

- TTL Input Current(2) -30 to +5.0 mA 

- Voltage Applied to Output in HIGH State -0.5 to +5.5 V 
(Three-state Output) 

- Current Applied to TTL Output in lOW State (Max.) Twice the Rated IOL mA 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. This is a stress rating only and functional operation is notimplied 

at conditions other than those detailed in the operational sections of this data book. Exposure to ABSOLUTE MAXIMUM RATING conditions for extended 
periods may affect device reliability. 

2. Either voltage limit or current limit is sufficient to protect inputs. 
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~Y PRi~:~~~ 
----------------------------------------------~ 

TTL-TO-ECL DC ELECTRICAL CHARACTERISTICS 

VEE = -4 2V to -5 7V VCC = VCCA = GND Tc = O°C to +85°C VTTL = +4 5V to +5 5V(I) . . 
Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage -1025 -955 -870 mV VIN - VIH (Max.) or VIL (Min.) 

VOL Ou1put LOW Voltage -1830 -1705 -1620 mV Loading w~h 50n to -2V 

Cutoff Voltage - -2000 -1950 mV OE or DlR Low. 
VIN = VIH (Max.) or VIL (Min.), 
Loading w~h 50n to -2V 

VOHC Ou1pu1 HIGH Voltage -1035 - - mV VIN z VIH (Min.) or VIL (Max.) 
Corner Point High Loading with 50n to -2V 

VOLC Ou1put LOW Voltage - - -1610 mV 
Corner Point Low 

VIH Input HIGH Voltage 2.0 - 5.0 V Over VTTL. VEE. Tc Range 

VIL Input LOW Voltage 0 - 0.8 V Over VTTL, VEE. Tc Range 

IIH Input HIGH Current - - 70 J.lA VIN - +2.7V 

Breakdown Test - - 1.0 mA VIN= +5.5V 

IlL Input LOW Current -700 - - J.lA VIN = +0.5V 

VFCD Input Clamp Diode Voltage -1.2 - - V liN --18mA 

lEE VEE Supply Current mA LE Low, OE and DIR High. Inpu1s Open 
-159 - -75 VEE - -4.2V to -4.8V 
-169 - -75 VEE - -4.2V to -5.7V 

NOTE: 
1. The specified limits represent the "Worst case" value for the parameter. Since these values normally occur at the temperature extremes, additional noise 

immunity and guard banding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "Worst case" conditions. 

ECL-TO-TTL DC ELECTRICAL CHARACTERISTICS 

VEE = -4 2V to -5 7V VCC = VCCA = GND Tc = O°C to +85°C CL = 50pF VTTL = +4 5V to +5 5V(I) . . . . 
Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage 2.7 3.1 - V 10H - -3mA. VTTL - 4.75V 
2.4 2.9 - IoH = -3mA, VTTL = 4.50V 

VOL Output LOW Voltage - 0.3 0.5 V IoL .. 24mA. VTTL = 4.50V 

VIH Input HIGH Voltage -1165 - -870 mV Guaranteed HIGH Signal for All Inputs 

VIL Input LOW Voltage -1830 - -1475 mV Guaranteed LOW Signal for All Inputs 

IIH Input HIGH Current - - 350 J.lA VIN - VIH (Max.) 

IlL Input LOW Current 0.50 - - J,1A VIN = VIL (Min.) 

10ZHT Three-State Current Output High - - 70 IlA VOUT- +2.7V 

10ZLT Three-State Current Output Low -700 - - J,1A Vour= +0.5V 

los Output Short-Circu~ Current -150 - -60 mA Vour .. O.OV. VTTL .. +5.5V 

ITTL VTTL Supply Current - - 74 mA VTTL= +5.5V 

NOTE: 
1. The specified limits represent the "Worst case" value for the parameter. Since these values normally occur at the temperature extremes, additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under 'worst case" conditions. 
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~YNERGY 
SEMICONDUCTOR 

TTL-TO-ECL AC ELECTRICAL CHARACTERISTICS 

CERDIP 

VEE = -4.2V to -S.7V, VCC = VCCA = GND, VTTL = +4.SV to +S.SV<1) 

Tc= O°C Tc= +2S°C Tc= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Tn to En 1.1 3.5 1.1 3.6 1.1 3.8 
tPHL (Transparent) 

tPLH LEto En 1.7 3.6 1.7 3.7 1.9 3.9 
tPHL 

tPZH OE to En (Cutoff to High) 1.3 4.2 1.5 4.4 1.7 4.8 

tPHZ OE to En (High to Cutoff) 1.5 4.5 1.6 4.5 1.6 4.6 

tPHZ DIR to En (High to Cutoff) 1.6 4.3 1.6 4.3 1.7 4.5 

!set Tn to LE 1.1 - 1.1 - 1.1 -
thold Tn to LE 1.1 - 1.1 - 1.1 -
tpw(H) Pulse Width LE 2.1 - 2.1 - 2.1 -
tTLH TransHion Time 0.6 1.6 0.6 1.6 0.6 1.6 
tTHL 20% to 80%, 80% to 20% 

ECL-TO-TTL AC ELECTRICAL CHARACTERISTICS 

CERDIP 

VEE = -4.2V to -5.7V, VCC = VCCA = GND, VTTL = +4.SV to +S.SV, CL = SOpF(1) 

Tc= O°C Tc=+2S°C Tc= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH En to Tn 2.3 5.6 2.4 5.6 2.6 5.9 
tPHL (Transparent) 

tPLH LE to Tn 3.1 7.2 3.1 7.2 3.3 7.7 
tPHL 

tPZH OE to Tn (Enable Time) 3.4 8.45 3.7 8.95 4.0 9.7 
tPZL 3.8 9.2 4.0 9.2 4.3 9.95 

tPHZ OE to Tn (Disable Time) 3.2 8.95 3.3 8.95 3.5 9.2 
tPLZ 3.0 7.7 3.4 8.7 4.1 9.95 

tPHZ DIR to Tn (Disable Time) 2.7 8.2 2.8 8.7 3.1 8.95 
tPLZ 2.8 7.45 3.1 7.95 4.0 9.2 

!set En to LE 1.1 - 1.1 - 1.1 -
thold En to LE 2.1 - 2.1 - 2.6 -
tPW(H) En to LE 4.1 - 4.1 - 4.1 -

NOTE: 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

PRELIMINARY 
SY100S328 

Condition 

Figures 1 & 2 

Figures 1 & 2 

Figures 1 & 2 

Figures 1 & 2 

Figures 1 & 2 

Figures 1 & 2 

Figures 1 & 2 

Figures 1 & 2 

Figures 1 & 2 

Condition 

Figures 3 & 4 

Figures 3 & 4 

Figures 3 & 4 

Figures 3 & 4 

Figures 3 &4 

Figures 3 &4 

Figures 3 & 4 

Figures 3 & 4 

1. The specified limits represent the "worsr case value for the parameter. Since these values normally occur at the temperature extremes, additional noise 
immunity and guard banding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "worst case" conditions. 
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~~y PRELIMINARY 
SY100S328 

-------------------------------------------------------
TTl-TO-ECl AC ELECTRICAL CHARACTERISTICS 

PLCC and FLATPACK 

VEE = -4.2V to -!!J.7V, VnL = +4.5V to +5.5V 

Tc=O°C Tc=+25°C Tc=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Tn to En 1.1 3.3 1.1 3.4 1.1 3.6 ns Figures 1 & 2 
tPHL (Transparent) 

tPLH LEto En 1.7 3.4 1.7 3.5 1.9 3.7 ns Figures 1 & 2 
tPHL 

tPZH OE to En (Cutoff to High) 1.3 4.0 1.5 4.2 1.7 4.6 ns Figures 1 & 2 

tPHZ OE to En (High to Cutoff) 1.5 4.3 1.6 4.3 1.6 4.4 ns Figures 1 & 2 

tPHZ DIR to En (High to Cutoff) 1.6 4.1 1.6 4.1 1.7 4.3 ns Figures 1 & 2 

tset TntoLE 1.0 - 1.0 - 1.0 - ns Figures 1 & 2 

thold Tn to LE 1.0 - 1.0. - 1.0 - ns Figures 1 & 2 

tpw(H) Pulse Width LE 2.0 - 2.0 - 2.0 - ns Figures 1 & 2 

tTLH TransHion Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1 & 2 
tTHL 20'0/0 to 80%, 80% to 20% 

tOSHL Max. Skew Common Edge - 200 - 200 - 200 ps PLCC Only(1) 
Output·to-Output Variation 
Data to Output Path 

tOSLH Max. Skew Common Edge - 200 - 200 - 200 ps PLCC Only(1) 
Output·to·Output Variation 
Data to Output Path 

tOST Max. Skew Opposite Edge - 650 - 650 - 650 ps PLCC Only(1) 
Output·to·Output Variation 
Data to Output Path 

tps Max. Skew Pin (Signal) - 650 - 650 - 650 ps PLCC Only(1) 

TransHion Variation 
Data to Output Path 

NOTE: 
1. Output-Io-Output Skew is defined as the absolute value of the difference between the actual propagation delay for any outputs within the same packaged 

device. The specifications apply to any outputs switching in the same direction - either HIGH-Io-LOW (tosHL) or LOW-to-HIGH (IOSLH) - or in opposite 
directions, both HL and LH (tOST). Parameters lOST and Ips are guaranteed by design. 
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~YNERGY 
SEAfICONOUCTOR 

ECL-TO-TTL AC ELECTRICAL CHARACTERISTICS 

PLCC and FLATPACK 

VEE = -4.2V to -S.7V, VTTL = +4.SV to +S.SV, CL = SOpF 

Tc= O°C Tc= +25°C 

Symbol Parameter Min. Max. Min. Max. 

tPlH En to Tn 2.3 5.4 2.4 5.4 
tPHl (Transparent) 

tPlH LE to Tn 3.1 7.0 3.1 7.0 
tPHl 

tPZH OE to Tn 3.4 8.25 3.7 8.75 
tPZl (Enable Time) 3.8 9.0 4.0 9.0 

tPHZ OE to Tn 3.2 8.75 3.3 8.75 
tPlZ (Disable Time 3.0 7.5 3.4 8.5 

tPHZ DIR to Tn 2.7 8.0 2.8 8.5 
tPlZ (Disable Time) 2.8 7.25 3.1 7.75 

Iset En to LE 1.0 - 1.0 -
thold En to LE 2.0 - 2.0 -
tpw(H) Pulse Width LE 4.0 - 4.0 -
tOSHl Max. Skew Common Edge - 600 - 600 

Output-to-Output Variation 
Data to Output Path 

tOSlH Max. Skew Common Edge - 850 - 850 
Output-to-Output Variation 
Data to Output Path 

tOST Max. Skew Opposite Edge - 1350 - 1350 
Output-to-Output Variation 
Data to Output Path 

tps Max. Skew Pin (Signal) - 950 - 950 
Transition Variation 
Data to Output Path 

NOTE: 

Tc= +85°C 

Min. Max. 

2.6 5.7 

3.3 7.5 

4.0 9.5 
4.3 9.75 

3.5 9.0 
4.1 9.75 

3.1 8.75 
4.0 9.0 

1.0 -
2.5 -
4.0 -
- 600 

- 850 

- 1350 

- 950 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ps 

ps 

ps 

ps 

PRELIMINARY 
SY100S328 

Condition 

Figures 3 & 4 

Figures 3 & 4 

Figures 3 &5 

Figures 3 & 5 

Figures 3 & 6 

Figures 3 & 4 

Figures 3 & 4 

Figures 3 & 4 

PLCC Only(l) 

PLCC Only(l) 

PLCC Only(1) 

PLCC Only(l) 

1. Output-to-Output Skew is defined as the absolute value of the difference between the actual propagation delay for any outputs within the same. packaged 
device. The specifications apply to any outputs switching in the same direction - either HIGH-to-LOW (tOSHL) or LOW-to-HIGH (IOSLH) - or in opposite 
directions, both HL and LH (toST). Parameters lOST and Ips are guaranteed bY design. 
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TEST CIRCUITRY TTl-TO-ECl 

VTTL =5V 

Vcc= OV 

VEE _-4.5V 

TIL INPUT FORCEISENSE CIRCUIT 

3Vr-

ECl OUTPUT SENSE CIRCUIT 

(\ 50Q COAX(\ 

50nr r RT 

SECL 

OV --.-J FTTL -
E (OUT) f--t-.. 2:1 DIVIDER ~ 

NOTES: 

f\ 50Q COAX f\ 450n 
STTL -411-----1f-!-!'==1-I--"IV\,~H___IT (IN) 

5~ri r r 56n 

* TIL INPUT SENSE 
10:1 DIVIDER 

CIRCUIT = 500n TO GROUND 

lE DIR OE 

~ 
-D.95V 

r--

l. ECl INPUT FORCE/SENSE I 
CIRCUIT .11------' ............................................................... 

loon 

-4·V EQUIVALENT CIRCUIT FOR 
-2V150n TERMINATION 

ECl INPUT FORCE/SENSE CIRCUIT 
-D.95V 

.---FECL -1.71V=r 

.--_-+f\+5;.;:;OO:;;.C=.;O;.;.A=.;X+-+f\ __ ... _ SECL 

50nt t RT 

2:1 DIVIDER ~ 

loon 
• EQUIVALENT CIRCUIT FOR 

-4V -2V/50n TERMINATION 

t. Rt = son termination. When an input or output is being monitored by a scope, Rt is supplied by the scope's son resistance. When an input or output is 
not being monitored, an external son resistance must be applied to serve as RI. 

2. TTL and ECl force signals are brought to the OUT via son coax lines. 
3. VnL is decoupled to ground with a O.IJ.lF capacitor, VEE is decoupled to ground with a O.OIJ.lF capacitor and Vex; is connected to ground. 
4. For ECl input pins, the equivalent force/sense circuitry is optional. 

Figure 1. TTl·ta-ECl AC Test Circuit 
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~YNERGY PREUMINARY 
.M~ ____________________________________________________________ S~Y~1~O~0S3~~ 
SWITCHING WAVEFORMS TTl-TO-ECl 

TTL DATA cx=x:=:x 
I I I~---------------------------------------

LATCH I I I ~ / 
ENABLE~-, ____ ~Ii ~ ____________________________________ __ 

I..-tpw-.l 
DIRECTION I 

CONTROL 

OUTPUT I 
ENABLE 

ECLOUTPUT~ 
I 

~ 

I I I 

I 
I 

: : : ~ 
1-1-1 ~ 

~--~~ 
I--l ts tH tpo tPHZ 

'}--J 

:~ 
It~:Z1 , tPZH 

Figure 2. TTl-ta-Eel Transition - Propagation Delay and Transition TImes 
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0s"""a-y PREUMINARY 
r ft, ..... SY1005328 EU~ __________________________________________________________________________ ___ 

TEST CIRCUITRY ECl-TO-TTl 

Vnl=5V 

VCC = OV 

VEE =-4.5V 

TTL OUTPUT SENSE CIRCUIT 

ECl INPUT FORCEISENSE CIRCUIT 
-O.95V 

....---FECl -1.71V=r-

....--+-t (\-,,500=CO=AX:!i:(\-+_~~ SECl 

50nr .1 RT +7V~ 

lZlZl3-STATE PUll-UP 
500n 

E (IN) ~-+-__ ~ 2:1 DIVIDER * 

NOTES; 

STTl ~1....-.-l(\_r:son=C~OA~XHf\-45.IVV0n'v-+_ti T (OUT) 

5~ri r r Cl1== 50pF lE DIR OE 

10:1 DIVIDER 

I ECl INPUT FORCE/SENSE I 
CIRCUIT~ 1-'----' 

~ 
-1.69V 

-

loon 
~ 

-4V EQUIVALENT CIRCUIT FOR 
-2V150n TERMINATION 

ECl INPUT FORCE/SENSE CIRCUIT 
-0,95V 

.------FECl -1.71V =r-

(\ SOO COAX (\ .----++==='1--+-----4.- SECl 

50nt r RT 

2:1 DIVIDER ~ 

loon 

-4.V EQUIVALENT CIRCUIT FOR 
-2V/50n TERMINATION 

1. Rt = son termination. When an input or output is being monitored by a scope, Rt is supplied by the scope's son resistance. When an input or output is 
not being monitored, an external son resistance must be applied to serve as Rt. 

2. TIL and Eel force signals are brought to the OUT via son coax lines. 

3. VTTL is decoupled to ground with a 0.11lF capacitor, VEE is decoupled to ground with a O.o1IlF capacitor and Vee is connected to ground. 
4. The TIL three-state pull-up switch is connected to +7V only for Zl and LZ tests. 

Figure 3. ECl-Io-TIl AC Tesl CirculI 
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0S"".'R-Y PREUMINARY 
w .... , wr SY100S328 
~M~ ______________________________________________________________________ ___ 

SWITCHING WAVEFORMS ECL-TO-TTL 

NOTE: 
1. DIR is lOW and DE is HIGH. 

NOTE: 
1. DIR is lOW and lE is HIGH. 

NOTE: 
1. OE is HIGH and lE is HIGH. 

ECLDATA~ 
1 1 1----

LATCH 1 1 
ENABLE L...--.--_-.,.-../ 

I--tPW-.l 

TILOUTPUT~ I: :~ 
~ 
ItPDI ~ I I 

I--l 
tPD 

Figure 4. Eel-to-TTL Transition, Propagation Delay and Transition TImes 

OUTPUT 
ENABLE __ ~ 

tPZH 

TIL OUTPUT 

tPZL 

TIL OUTPUT 

VOH(TIL) 
_-L-OV 

_~-3.5V 

'----.7f=:::]~= VOL (TIL) 

Figure 5. Eel-to-TTL Transition, OE to TTL Output Enable and Disable Times 

DIRECTION 
CONTROL ______ -J 

TIL OUTPUT 

TIL OUTPUT 

VOH(TIL) 

OV 

3.5V 

Figure 6. Eel-to-TTL Transition, DIR to TTL Output Disable Time 
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0sv..-'R~Y PREUMIt<iARY 
r ..... J U . SY100S328 
E~ __________________________________________________________________________ ___ 

APPUCA TIONS 

1005360 1OOS328 PARITY 
:J PARITY WRITE DATA 

GEN f---- ECl LATCH I!l. 
Ul 

l- OlA TIL ill 
H- OE ~ 

lE 
c 
!5 
IL 

WRITE i!!; 
DATA 

ECl WRITE DATA r---- TTL 
:Ii 

LATCH DATA w· 
OIP OUTPUT DATA Iii 

l- DIR '-+ PARITY H- DlR LATCH > en 

:J 
I!l. 
Ul 
::J 

'" 

H- OE TTL DATA ,--. OE ECl VP .--- LE ,- LE 

1005328 CACHE 
1005328 

< 
!;;: 
c 
!5 
§ :J :J 

" I!l. \!!. 
:! en en 

~ iil ::J 

'" i:i Ul 

~ Ul 

~ 

~ 0 

" :! :! 

~ ~ 
i:i i:i 

512KBVTE 
ADDRESSES MEMORY ARRAY L ECL - TTL 

l- DIR H- DIR 
1OOS360 

H- OE TTL ADDRS PARITY r- OE ECL I---PARITY - CHECKER .--- LE 
,... CS DATA 

~ lE VP RITY 

r+ WE TA 1OOS328 1005328 

-- TTL 

r--- ECl 
'-" 

1005370 L- DIR DECODER 

H- OE 
CONTROL r LE 
LATCH 

READIWRiTe ~ONTROL 1005328 . 
INPUT DATA STROBE 
ENABLE OUTPUT DATA 
MEMORY READ DATA LATCH STROBE I: 

Figure 7. Applications Diagram - MOSITTl SRAM Interfsce Using SY100s328 Eel·TTl Latched Translator 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S2820C 024·1 Commercial 

SY100S328FC F24·1 Commercial 

SY100S328JC J28·1 Commercial 
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..... lOW-POWER OCTAL ECL/TTl 
,.... BI-DIRECTIONAl TRANSLATOR PRELIMINARY 

SYNERGY WITH REGISTER SY100S329 
SEMICONDUCTOR 

FEATURES 

• BI-dlrectlonal translation 

• ESD protection of 2000V 
• ECl high Impedance outputs 
• Reg Istered outputs 
• Voltage compensated operating range: 

-4.2V to -S.7V 

• Fast TTL outputs 
• Three-state outputs 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP and CERPACK 

PIN CONFIGURATIONS 

'----"" 
E4 24 E3 
Es 2 23 E2 
E6 3 22 E1 
E7 4 21 Eo 

OE 5 20 CP 
Vee 6 Top View 19 Vcc 

VCCA 7 DIP 18 VEE 
DIR 8 

024-1 
17 VTTL 

T7 9 16 To 
T6 10 15 T1 
Ts 11 14 T2 
T4 12 13 T3 

0.. ~ w ~ 0 ~ ~ w <.) 

E1 <D 18 T1 
E2 2 17 T2 

E3 3 Top View 16 T3 

E4 4 Flatpack 1S T4 
F24-1 

Es s 14 Ts 
E6 6 13 T6 

OJ W ~ 13 a: t-O 
~ Ci 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The 5Y1005329 is an octal registered bi-directional 
translator designed to convert TTL logic levels to lOOK 
ECl logic levels and vice versa. The direction of this 
translation is determined by the DIR input. A lOW on the 
output enable input (OE) holds the ECl outputs in a cut
off state and the TTL outputs at a high impedance level. 
The outputs change synchronously with the rising edge of 
the clock input (CP) even though only one output is enabled 
at the time. 

The cut-off state is deSigned to be more negative than 
a normal ECl lOW level. This allows the output emitter
followers to turn off when the termination supply is -2.0V, 
presenting a high impedance to the data bus. This high 
impedance reduces termination power and prevents loss 
of low state noise margin when several loads share the 
bus. 

The 5Y1 005329 is designed with fast TTL output buffers 
featuring optimal DC drive and capable of quickly charging 
and discharging highly capacitive loads. All inputs have 
internal 75KQ pull-down resistors. 

PIN NAMES(1) 

Pin Function 

Eo-E7 ECl Data 110 

To-T7 TTL Data 110 

OE Output Enable i~ut 

CP Clock Pulse Input (Active Rising Edge) 

DiR Direction Control I~ut 

NOTE: 
1. All pins function at lOOK ECl levels except for To-T7. 

LOGIC SYMBOL 

OE 

6-53 

To T1 T2 T3 T4 Ts Ts T7 
CP 

DIR 
Eo E1 E2 E3 E4 Es Es E7 

Rev.: B Amendmant:/O 
Issue Date: February. 1994 



PRE;UMINARV 
SV100S329 ~Y ----------------------------------------------------------------

FUNCTIONAL BLOCK DIAGRAM 

/SeeDetaii 

--, 
EClo 

ECll 

ECl6 

ECl7 

clb~~ 
(DIR) ECLITTL 

NOTE: 

(OE) OUTPUT 
ENABLE 

DECODE 

1. CPo DIR and OE use ECl logic levels. 

TIlo 

TIll 

TIl6 

TIl7 
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DETAIL 

ECl 

ECl-TTl 
TRANSLATOR 

TTL 
REGISTER OUTPUT BUFFER 
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0SVlUlIIIII'RGY PRELIMINARY 
w,."., SY100S329 

~~ -----------------------------------------------------------------------------
TRUTH TABLE(1) 

OE OIR CP ECL Port TTL Port Notes 

L l X Input Z 2,4 

l H X lOW (Cut-Off) Input 3,4 

H l J l l 2 

H l J H H 2 

H l l X NC 2,4 

H H J l l 3 

H H J H H 3 

H H l NC X 3,4 

NOTES: 
1. H = HIGH Voltage Level; l = lOW Voltage level; X = Don~ Care; Z = High Impedance. 
2. ECl input to TTL output mode. 
3. TTL input to ECl output mode. 
4. Retains data present before CPo 

GUARANTEED OPERATING CONDITIONS 

Symbol Rating Value Unit 

VEE ECl Supply Voltage -5.7to-4.2 V 

VnL TTL Supply Voltage +4.5 to +5.5 V 

Tc Case Temperature Oto +85 ·C 

ABSOLUTE MAXIMUM RATINGS 1 

Symbol Rating Value Unit 

TSTG Storage Temperature -65 to +150 ·C 

TJ Maximum Junction Temperature ·C 
Ceramic +175 
Plastic +150 

VEE VEE Pin Potential to Ground Pin -7.0 to +0.5 V 

VnL VnL Pin Potential to Ground Pin -0.5 to +6.0 V 

- ECl Input Vottage (DC) VEE to +0.5 V 

- ECl Output Current (DC Output HIGH) -50 mA 

- TTL Input Vonage(2) -0.5 to +6.0 V 

- TTL Input Current(2) -30 to +5.0 mA 

- Vonage Applied to Output in HIGH State -0.5 to +5.5 V 
(Three-state Output) 

- Current Applied to m Output in lOW State (Max.) Twice the Rated IOL mA 

NOTE: 
1. Permanent device damage mayoccurif ABSOLUTE MAXIMUM RATINGS are exceeded. This is a stress rating only and functional operation is notimplied 

at conditions other than those detailed in the operational sections ofthis data book. Exposure to ABSOLUTE MAXIMUM RATING conditions for extended 
periods may affect device reliability. 

2. Either voltage limit or current limit is sufficient to protect inputs. 
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o 
SYNERGY PR~~~~~,!! 
~ -------------------------------------------------------------------
TTL-TO-ECL DC ELECTRICAL CHARACTERISTICS 

VEE = -4 2V to -5 7V VCC = VCCA = GND Tc = aoc to +85°C VTTL = +4 5V to +5 5V(1) . . . 
Symbol Parameter Min. Typ. Max. UnH CondHlon 

VOH Output HIGH Voltage -1025 -955 -870 mV VIN ~ VIH (Max.) or VIL (Min.) 

VOL Output LOW Voltage -1830 -1705 -1620 mV Loading with 50n to -2V 

Cutoff Voltage - -2000 -1950 mV OE or DIR Low. 
VIN - VIH (Max.) or VIL (Min.). 
Loading with 50n to -2V 

VOHC Output HIGH Voltage -1035 - - mV VIN. VIH (Min.) or VIL (Max.) 
Corner Point High Loading with 50n to -2V 

VOlC Output LOW Voltage - - -1610 mV 
Corner Point Low 

VIH Input HIGH Voltage 2.0 - 5.0 V Over VrrL. VEE. Tc Range 

VIL Input LOW Voltage 0 - 0.8 V Over VrrL. VEE. Tc Range 

IIH Input HIGH Current - - 70 IJA VIN= +2.7V 

Breakdown Test - - 1.0 mA VIN = +5.5V 

ilL Input LOW Current -700 - - /LA VIN = +0.5V 

VFCD Input Clamp Diode Voltage -1.2 - - V liN - -18mA 

lEE VEE Supply Current mA LE Low. OE and DIR High. Inputs Open 
-189 - -94 VEE = -4.2V to -4.8V 
-199 - -94 VEE = -4.2V to -5.7V 

NOTE: 
1. The specified limits represent the "worst case" value for the parameter. Since these values normally occur at the temperature extremes. additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "worst case" conditions. 

ECL-TO-TTL DC ELECTRICAL CHARACTERISTICS 

V V -57VV V GND T a C 5CC 5 FVTT 5V y(1) EE =-4.2 to CC= CCA= C= ° to +8 ° L= 0)1. L= +4. to +5.5 . . . 
Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage 2.7 3.1 - V 10H = -3mA. VTTL = 4.75V 
2.4 2.9 - 10H = -3mA. VTTL = 4.50V 

VOL Output LOW Voltage - 0.3 0.5 V 10l = 24mA. VrrL = 4.50V 

VIH Input HIGH Voltage -1165 - -870 mV Guaranteed HIGH Signal for All Inputs 

VIL Input LOW Voltage -1830 - -1475 mV Guaranteed LOW Signal for All Inputs 

IIH Input HIGH Current - - 350 IJA VIN = VIH (Max.) 

IlL Input LOW Current 0.50 - - IJA VIN = VIL (Min.) 

10ZHT Three-State Current Output High - - 70 IJA Vour = +2.7V 

IoZLT Three-State Current Output Low -700 - - /LA VOUT= +0.5V 

los Output Short-Circuit Current -150 - -60 mA Vour = O.OV. VrrL = +5.5V 

ITTL VrrL Supply Current - - 74 mA VTTL- +5.5V 

NOTE: 
1. The specified limits represent the "worst case" value for the parameter. Since these values normally occur at the temperature extremes, additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "worst case" conditions. 
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TTl-TO-ECl AC ELECTRICAL CHARACTERISTICS 

CERDIP 

VEE = -4.2V to -S.7V, VCC = VCCA = GND, VnL = +4.SV to +S.Sv(1) 

Tc=O°C Tc= +25°C Tc= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

fMAX Maximum Toggle Frequency 350 - 350 - 350 - MHz -
IPlH CP 10 En 1.7 3.6 1.7 3.7 1.9 3.9 ns Figures 1 & 2 
IPHl 

IPZH OE 10 En (Culoff 10 HIGH) 1.3 4.2 1.5 4.4 1.7 4.8 ns Figures 1 & 2 

IPHZ OE to En (HIGH 10 CUloff) 1.5 4.5 1.6 4.5 1.6 4.6 ns Figures 1 & 2 

IPHZ DIR 10 En (HIGH 10 Culoff) 1.6 4.3 1.6 4.3 1.7 4.5 ns Figures 1 & 2 

!set TnloCP 1.1 - 1.1 - 1.1 - ns Figures 1 & 2 

Ihold Tn 10 CP 1.7 - 1.7 - 1.9 - ns Figures 1 & 2 

Ipw(H) Pulse Width CP 2.1 - 2.1 - 2.1 - ns Figures 1 & 2 

ITlH Transilion Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1 & 2 
ITHl 20% 10 80%, 80% 10 20% 

ECl-TO-TTL AC ELECTRICAL CHARACTERISTICS 

CERDIP 

VEE = -4.2V to -S.7V, VCC = VCCA = GND, VnL = +4.SV to +S.SV, CL = SOpF(l) 

Tc= DOC Tc=+25°C Tc= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

fMAX Maximum Toggle Frequency 125 - 125 - 125 - MHz -
IPlH CP 10 Tn 3.1 7.2 3.1 7.2 3.3 7.7 ns Figures 3 &4 
IPHl 

IPZH OE 10 Tn (Enable Time) 3.4 8.45 3.7 8.95 4.0 9.7 ns Figures 3 & 5 
IPZl 3.8 9.2 4.0 9.2 4.3 9.95 

IPHZ OE 10 Tn (Disable Time) 3.2 8.95 3.3 8.95 3.5 9.2 ns Figures 3 & 5 
IPlZ 3.0 7.7 3.4 8.7 4.1 9.95 

IPHZ DIR 10 Tn (Disable Time) 2.7 8.2 2.8 8.7 3.1 8.95 ns Figures 3 & 6 
IPlZ 2.8 7.45 3.1 7.95 4.0 9.2 

!set En 10 CP 1.1 - 1.1 - 1.1 - ns Figures 3 & 4 

Ihold EnloCP 2.1 - 2.1 - 2.6 - ns Figures 3 & 4 

Ipw(H) Pulse Width CP 4.1 - 4.1 - 4.1 - ns Figures 3 & 4 

NOTE: 
1. The specified limits represenllhe "Worst" case value for the parameter. Since these values normally occur at the temperature extremes, additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "Worsl case" conditions. 
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TTL-TO-ECL AC ELECTRICAL CHARACTERISTICS 

FLATPACK 

VEE = -4.2V to -5. 7V, VTTL = +4.5V to +5.5V 

Tc::i DoC Tc=+25°e Tc=+85°e 

Symbol Parameter Min. Max; Min. Max. Min. Max. Unit Condition 

fMAX Maximum Toggle Frequency 350 - 350 - 350 - MHz -
tPLH ePto En 1.7 3.4 1.7 3.5 1.9 3.7 ns Figures 1 & 2 
tPHL 

tPZH OE to En (Cutoff to HIGH) 1.3 4.0 1.5 4.2 1.7 4.6 ns Figures 1 & 2 

tPHZ OE to En (HIGH to Cutoff) 1.5 4.3 1.6 4.3 1.6 4.4 ns Figures 1 & 2 

tPHZ DIR to En (HIGH to Cutoff) 1.6 4.1 1.6 4.1 1.7 4.3 ns Figures 1 & 2 

tse! Tn to CP 1.0 - 1.0 - 1.0 - ns Figures 1 & 2 

thold Tn to CP 1.7 - 1.7 - 1.7 - ns Figures 1 & 2 

tpw(H) Pulse Width CP 2.0 - 2.0 - 2.0 - ns Figures 1 & 2 

tTLH Transition Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1 &2 
tTHL 20% to 80%, 80% to 20% 

tOSHL Max. Skew Common Edge - 200 - 200 - 200 ps -
Output-to-Output Variation 
Data to Output Path 

tOSLH Max. Skew Common Edge - 290 - 200 - 200 ps -
Output-to-Output Variation 
Data to Output Path 

tOST Max. Skew Opposite Edge - 650 - 650 - 650 ps -
Output-to-Output Variation 
Data to Output Path 

tps Max. Skew Pin (Signal) - 650 - 650 - 650 ps -
Transition Variation 
Data to Output Path 
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ECl-TO-TTl AC ELECTRICAL CHARACTERISTICS 

FLATPACK 

VEE = -4.2V to -5.7V, VnL = +4.SV to +S.SV, CL = SOpF 

Tc= O°C Tc= +25°C Tc= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

fMAX Maximum Toggle Frequency 125 - 125 - 125 - MHz -
tPLH CP to Tn 3.1 7.0 3.1 7.0 3.3 7.5 ns Figures 3 & 4 
tPHL 

tPZH OE to Tn 3.4 8.25 3.7 8.75 4.0 9.5 ns Figures 3 & 5 
tPZL (Enable Time) 3.8 9.0 4.0 9.0 4.3 9.75 

tPHZ OE to Tn 3.2 8.75 3.3 8.75 3.5 9.0 ns Figures 3 & 5 
tPLZ (Disable Time) 3.0 7.5 3.4 8.5 4.1 9.75 

tPHZ DIR to Tn 2.7 8.0 2.8 8.5 3.1 8.75 ns Figures 3 & 6 
tPLZ (Disable Time) 2.8 7.25 3.1 7.75 4.0 9.0 

tset EntoCP 1.0 - 1.0 - 1.0 - ns Figures 3 & 4 

thold En to CP 2.0 - 2.0 - 2.5 - ns Figures 3 &4 

tpw(H) Pulse Width CP 4.0 - 4.0 - 4.0 - ns Figures 3 & 4 

tOSHL Max. Skew Common Edge - 600 - 600 - 600 ps -
Output-to-Output Variation 
Data to Output Path 

tOSLH Max. Skew Common Edge - 850 - 850 - 850 ps -
Output-to-Output Variation 
Data to Output Path 

toST Max. Skew Opposite Edge - 1350 - 1350 - 1350 ps -
Output-to-Output Variation 
Data to Output Path 

tps Max. Skew Pin (Signal) - 950 - 950 - 950 ps -
Trans~ion Variation 
Data to Output Path 
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TEST CIRCUITRY TTL-TO-ECL 

VnL-5V 

VCC=OV 

VEE =-4.5V 

TTL INPUT FORCEISENSE CIRCUIT 

3Vr--

ECl OUTPUT SENSE CIRCUIT 

r--_+{\-r=50:::O:..:C",OA::,,::X;:;:('\+_--4.- SECL 

son r 1 AT OV --.J FTTL -
2:1 DIVIDER ~ E (OUT) I--+-.. 

" 500 COAX " 450n 
STTL --411--~'1-+' '==~~'H-'-IVvv-..... .-.+-I T (IN) 

5~ r 1 56n 
CP DIR OE 

~ TTL INPUT SENSE ~ 
10:1 DIVIDER ~ 

CIRCUIT = soon TO GROUND -O.95V 
-

I. ECl INPUT FORCEISENSE !<--_---' 
CIRCUIT ..I' ................................................................ 

NOTES: 

loon 

-4~V EQUIVALENT CIRCUIT FOR 
-2V/50n TERMINATION 

ECl INPUT FORCEISENSE.CIRCUIT 

-o.95Vr--
r---FECL -1.71V--.J 

.....-_+{\-r=50:::O:..:C:::OA:;::X:!,fcf'1+_--4t- SECL 

50nt r AT 

loon 

-4V 

2:1 DIVIDER ~ 

EQUIVALENT CIRCUIT FOR 
-2V/son TERMINATION 

1. Rt = son termination. When an input or output is being monitored by a scope, At is supplied by the scope's 500 resistance. When an input or output is 
not being monitored, an external 500 resistance must be applied to serve as Rt. 

2. TTL and ECl force signals are brought to the OUT via SOD coax lines. 
3. VnL is decoupled to ground with a O.lJLF capacitor, VEE is decoupled to ground with a O.OlI1F capacitor and Vee is connected to ground. 
4. For ECl input pins, the equivalent force/sense circuitry is optional. 

Flgure1. TTl-to-ECl AC Te.t Circuit 
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SWITCHING WAVEFORMS TTl-TO-ECl 

IS IH 

f-I-l 
TTLDATAXLX 

I I I ~~-----------------------------------------

CLOCK I 

DIRECTIONAL --r--+---.,--------...... 
CONTROL 

OUTPUT---r---.,---------T--------~ 

ENABLE 

ECLOUTPUT 

IPD~ 

Figure 2. TTL·lo-EeL Propagallon Delay and Tranailion TImea 
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TEST CIRCUITRY ECL-TO-TTL 

VnL=5V 

vcc D OV 

VEE =-4.5V 

ECl INPUT FORCE/SENSE CIRCUIT 

r-----FECL 

:-o.95Vr
-1.71V--.J 

r--+-t-===:..::!f-+-~'-- SECL 

500 

TTL OUTPUT SENSE CIRCUIT 

+7V'" 
lZlZl3-STATE PUll-UP 

5000 E (IN) f--+-........... 2:1 DIVIDER 

4500 
SnL ....-II~-I-+=-=:!!f-+----'VVv-+--H T (OUT) 

AT 
500 

10:1 DIVIDER 

CL 
50PFI CP DIR OE 

-1.69V 

1000 

-4V EQUIVALENT CIRCUIT FOR 
-2V1500 TERMINATION 

r-------------------------, 
" .............................................................. . 
1 ECl INPUT FORCE/SENSE 
1 CIRCUIT 1-----' 

NOTES; 

ECLlNP:~~::~ITS"' I 
500 l 

2:1 DIVIDE~ _ I 
1000 . 

EQUIVALENT CIRCUIT FOR i 
-2V1500 TERMINATION I -4V 

1. At = 50Q termination. When an input or output is being monitored by a scope, Rt is supplied by the scope's 50Q resistance. When an input or output is 
not being monitored, an external 50Q resistance must be applied to serve as Rt. 

2. TIL and Eel force signals are brought to the OUT via SOQ coax lines. 

3. VrrL is decoupled to ground with a O.I(lF capacitor, VEE is decoupled to ground with a 0.Q1 (IF capacitor and Vee is connected to ground. 

4. The TIL three-state pull-up switch is connected to + 7V only for Zl and LZ tests. 

Figure 3, ECl·lo·TIl AC Test Circuit 
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SWITCHING WAVEFORMS ECL-TO-TTL 

~ 
ECLDATA~ ________ _ 

I I I 

CLOCK I 

TTL OUTPUT _,.--;-_ )1(.,... _____ _ 
!"tpo:.J . 

NOTE: 
1. DIR is LOW and OE is HIGH. 

Figure 4. ECL-to-TTL Transition, Propagation Delay and Transition 
Times 

OUTPUT 
ENABLE __ ~ 

tPZH 

TTL OUTPUT 

tPZL 

TTL OUTPUT 

NOTE: 
1. DIR is LOW and LE is HIGH. 

VOH(TTL) 

----'-- OV 

_--r-3.5V 

_-"'I~ VOL (TTL) 

Figure 5. ECL-to-TTL Transition, OE to TTL Output Enable and 
Disable TImes 

DIRECTION 
CONTROL ______ -J 

TTL OUTPUT 

TTL OUTPUT 

NOTE: 

1. OE is HIGH and LE is HIGH. 

VOH (TTL) 

OV 

3.5V 

~VOL(TTL) 

Figure 6. ECL-to-TTL Transition, DIR to TTL Output Disable Time 
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PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S329DC 024-1 Commercial 

SY100S329FC F24-1 Commercial 



-=-SYNERGY TRIPLE D FLIP-FLOP SY100S331 

SEMICONDUCTOR 

FEATURES 

• Max. toggle frequency of 800MHz 

• Differential outputs 

• lEE min. of -SOmA 
• ESD protection of 2000V 

• Industry standard 100K ECl levels 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75KO Input pull-down resistors 

• 150",4 faster than National or Signetics 
• 40% lower power than National or Signetics 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

CO2 S02 
CP2 C01 

02 CP1 
02 01 
02 S01 

Vee MR 
VeeA VEE 

01 CPe 
Q1 MS 
50 SOo 
00 COo 
00 CPo 

~ 0 a: i±l 0 CJl 0.. 
OCJl:::E> () :::E 

24 23 22 21 20 19 
CP1 1 18 SOo 

C01 2 17 COo 

S02 3 Top View 16 CPo 

CO2 4 
Flatpack 15 Do F24-1 

CP2 5 14 00 

02 6 13 Co 
7 8 9 10 11 12 

C'\l C\I 0 01( 

010 ~ g 010 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S331 offers three Ootype, edge-triggered 
master/slave flip-flops with true and complement outputs, 
designed for use in high-performance ECl systems. Each 
flip-flop is controlled by a common clock (CPc), as well as its 
own clock pulse (CPn). The resultant clock signal controlling 
the flip-flop is the logical OR operation of these two clock 
signals. Data enters the master when both CPc and CPn are 
lOW and enters the slave on the rising edge of either CPc or 
CPn (or both). 

Additional control signals include Master Set (MS) and 
Master Reset (MR) inputs. Each flip-flop also has its own 
Direct Set (SOn) and Direct Clear (COn) signals. The MR, 
MS, SOn and OCn signals .override the clock signals. The 
inputs on this device have 75KO pull-down resistors. 

PIN NAMES 

Pin 

CPO-CP2 

CPe 

00-02 

COO-CO2 

SOn 

MR 

MS 

00-02 

00-02 

MS 12 

CPe 13 

VEE 14 

VEES 15 

MR 16 

S01 17 

01 18 

Function 

Individual Clock Inputs 

Common Clock Input 

Oata Inputs 

Individual Oirect Clear Inputs 

Individual Oirect Set Inputs 

Master Reset Input 

Master Set Input 

Oata Outputs 

Complementary Oata Outputs 

01 

01 

T~View 
VCCA 

LCC Vcc 
J28-1 

Vcc 

Q2 

02 

19 2021 2223 2425 

0:: o~ffi~~~ 
() ()CJ)~()() 

Rev.: B Arrendrrent:1O 
Iss ... Date: February, 1994 
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BLOCK DIAGRAM 

CD2 

CPc 02 
CP2 

D2 02 
SD2 

CDl 

01 
CPl 

Dl 01 

SDl 

CDo 

00 
CPO 

Do D So 00 
SDo 

MS MR 

TRUTH TABLES 

Asynchronous Operatlon(1) 

Inputs Outputs 

MS MR 
On CPn CPc SOn DCn Qn (t+1) 

X X X H L H 

X X X L H L 

X X X H H U 

NOTE: 
1. H = High Voltage Level. L = Low Voltage Level. X = Dont Care. U = 

Undefined. I = Time before CP Posilive Transition. 1+ 1 = Time after CP 
Positive Transition. f = Low-Io-High Transition 

DC ELECTRICAL CHARACTERISTICS 

Synchronous Operatlon(1) 

Inputs Outputs 

MS MR 
On CPn CPc SOn OCn Qn 

L ./ L L L L 

H ./ L L L H 

L L ./ L L L 

H L ./ L L H 

X L L L L On(t) 

X H X L L On(t) 

X X H L L On(t) 

NOTE: 
1. H = High Voltage Level. L = Low Voltage Level. X = Dont Care. U = 

Undefined. I = Time before CP Posilive Transition. 1+1 = Time after CP 
Positive Transition. f = Low-Io-High Transition 

VEE = -4.2V to -5.46V unless otherwise specified, VCC = VCCA = GND, TA = QOC to +85°C 

Symbol Parameter Min. Typ. Max. Unit CondHlon 

hH Input HIGH Current, All Inputs - - 200 iJ.A VIN = VIH (Max.) 

lEE Power Supply Current -80 -65 -35 mA Inputs Open 

6-65 



~Y SY100S331 

-------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +85°C 

TA = O°C TA=+25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

fmax Toggle Frequency 800 - 800 - 800 - MHz -
tPLH Propagation Delay 300 900 300 900 300 900 ps -
tPHL CPe to Output 

tPlH Propagation Delay 300 900 300 900 300 900 ps -
tPHL CPn to OU!put 

tPLH Propagation Delay 300 1000 300 1000 300 1000 ps -
tPHL COn, SOn to Output 

tPLH Propagation Delay 300 1100 300 1100 300 1100 ps -
tPHL MS, MR to Output 

trLH Transition Time 300 900 300 900 300 900 ps -
trHL 20% to 80%, 80% to 20% 

ts Set·upTime ps -
On 400 - 400 - 400 -
COn, SOn (Release Time) 500 - 500 - 500 -
MS, MR (Release Time) 800 - 800 - 800 -

tn Hold Time On 300 - 300 - 300 - ps -
tpw (H) Pulse Width HIGH 800 - 800 - 800 - ps -

CPn, CPe, DCn 
SOn, MR, MS 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +85°C 

TA=O°C TA= +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

fmax Toggle Frequency 800 - 800 - 800 - MHz -
tPlH Propagation Delay 300 800 300 800 300 800 ps -
tPHL CPe to Output 

tPLH Propagation Delay 300 800 300 800 300 800 ps -
tPHL CPn to Output 

tPLH Propagation Delay 300 900 300 900 300 900 ps -
tPHL COn, SOn to Output 

tPlH Propagation Delay 300 1000 300 1000 300 1000 ps -
tPHL MS, MR to Output 

trLH Transition Time 300 900 300 900 300 900 ps -
trHL 20% to 80%, 80% to 20% 

ts Set-upTime ps -
On 400 - 400 - 400 -
COn, SOn (Release Time) 500 - 500 - 500 -
MS, MR (Release Time) 800 - 800 - 800 -

In Hold Time On 300 - 300 - 300 - ps -
Ipw(H) Pulse Width HIGH 800 - 800 - 800 - ps -

CPn, CPe, DCn 
SOn, MR, MS 



~YNERCJY 
SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

PLCC 
VEE = -4.2V to -S.46V unless otherwise specified, Vee = VeeA = GND, TA = O°C to +8SoC 

TA= O°C TA=+2SoC TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

fmax Toggle Frequency 800 - 800 - 800 - MHz 

tPLH Propagation Delay 300 700 300 700 300 700 ps 
tPHL CPc to Output 

tPLH Propagation Delay 300 700 300 700 300 700 ps 
tPHL CPn to Output 

tPLH Propagation Delay 300 800 300 800 300 800 ps 
tPHL COn, SOn to Output 

tPLH Propagation Delay 300 900 300 900 300 900 ps 
tPHL MS, MR to Output 

trLH Trans~ion Time 300 900 300 900 300 900 ps 
trHL 20% to 80%, 80% to 20% 

ts Set-upTime ps 
On 400 - 400 - 400 -
COn, SOn (Release Time) 500 - 500 - 500 -
MS, MR (Release Time) 800 - 800 - 800 -

tn Hold lime On 300 - 300 - 300 - ps 

tpw (H) Pulse Width HIGH 800 - 800 - 800 - ps 
CPn, CPc, OCn 
SOn, MR, MS 

TIMING DIAGRAMS 

DATA / 
_----J 

CLOCK 

OUTPUT 

0.7±0.1 ns 
,--...+-l-- + 1.05V 

Propagation Delay (Clock) and Transition Times 
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Condition 
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-
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~YNERGY 
SEMICONDUCTOR 

TIMING DIAGRAMS (CONT'D.) 

NOTE: 

0.7± 0.1 ns 

SOn, COn 
MS,MR 

CLOCK 

OUTPUT 

r----..+--.l------,------- + 1.05V 

Propagation Delay (Sets and Resets) 

SOn uses complement of DATA and complement of OUTPUT waveforms. 

___ ----.~----,------- + 1.05V 

~------ +0.31V 

----------- +1.05V 

CLOCK . 50% 

"------------- +0.31V 

Oats Setup and Hold Time 

NOTES: 
Is is the minimum time before the transition of the clock that information must be present at the data input. 
III is the minimum time after the transition of the clock that information must remain unchanged at the data input. 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S331DC 024·1 Commercial 

SYl 00S331 FC F24-1 Commercial 

SY100S331JC J28-1 Commercial 
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-0. 4-STAGE COUNTER/ 
SYNERGY SHIFT REGISTER SY100S336 

SEMICONDUCTOR 

FEATURES 

• Max. shift frequency of 700MHz 
• Clock to Q delay max. of 1100ps 

• lEE min. of -170mA 
• ESD protection of 2000V 
• Internal 75KQ Input pull-down resistors 

• Industry standard 100K ECl levels 

• Extended supply voltage option: 
- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• 50% faster than National 300K at lower power 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

TC 
00 
50 
01 
01 

Vee 
VeeA 

02 
02 
03 
03 
D3 

24232221 20 19 
52 1 

CEP 2 
Do/CET 3 Top View 

TC 4 Flatpack 
F24·1 

Co 5 

00 6 

Do/CET 
CEP 
52 
51 
50 
MR 
VEE 
CP 
Po 
P1 
P2 
P3 

18 

17 
16 

15 
14 

13 

P1 
P2 
P3 
D3 
03 
Os 

7 8 9 1011 12 

10 o 8 <3 010 >g 

@ 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 005336 functions either as a modul0-16 upldown 
counteror as a4-bit bidirectional shift register and is deSigned 
for use in high-performance ECl systems. Three Select 
inputs (Sn) are provided for determining the mode of operation. 
The Function Table lists the available modes of operation. In 
order to allow cascading for multistage counters, two Count 
Enable controls (CEP, CEl) are provided. The CET input 
also functions as the Serial Data input (So) for a shift-up 
operation, while the 03 input serves as the Serieal Data input 
for the shift-down operation. 

When the device is in the counting mode, the Terminal 
Count (TC) goes to a logical lOW when the count reaches 15 
for count-up or reaches 0 for count-down. When in the shift 
mode, the TC output simply repeats the 03 output. 

The flexiblity provided by the TC/03 output and the Dol 
CET input allows these signals to be interconnected from 
one stage to the next higher stage for muHistage counting or 
shift-up operations. The individual Presets (Pn) allow 
initialization of the counter by entering data in parallel to 
preset the counter. A logic HIGH on the Master Reset (MR) 
overrides all other inputs and asynchronously clears the flip
flops. An additional synchronous Clear is provided, as well 
as a complement function which synchronously inverts the 
contents of the flip-flops. All inputs have 75Kn pull-down 
resistors. 

Po 12 
CP 13 
VEE 14 

VEES 15 

MR 16 

50 17 

51 18 
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02 
02 

T1t View VeeA 
lCC Vee J28-1 

Vee 

01 
Q1 
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PIN NAMES 

Label Function 

CP Clock Pulse Input 

CEP Count Enable Parallel Input (Active LOW) 

Do/CET Serial Data InpuVCount Enable Trickle 
Input (Active LOW) 

. SO-S2 Select Inputs 

MR Master Reset Input 
. 

BLOCK DIAGRAM 

r 
TO, -

t 

CP --+-tt-H----I 

MR -K.--- , , 

6-70 

Label Function 

Po- P3. ... Preset Inputs 

03 Serial Data Input 

TC Terminal Count Output 

00-03 Data Outputs 

00-03 Complementary Data OutQUts 

r'T 
:::0»-

'-< T 

... 



'0 
SYNERGY 

SEMICONDUCTOR SY100S336 

-------------------------------------------------------
TRUTH TABLE(1) 

MR 52 51 

L L L 

L L L 

L L H 

L L H 

L H L 

L H L 

L H L 

L H L 

L H H 

L H H 

L H H 

L H H 

H L L 
H L L 
H L H 
H L H 
H H L 
H H L 
H H L 
H H H 
H H H 

NOTE: 
1. H = High Voltage Level 

L = Low Voltage Level 
x = Don't Care 

So 

L 

H 

L 

H 

L 

L 

L 

H 

L 

L 

L 

H 

L 
H 
L 
H 
L 
L 
H 
L 
H 

./ = LOW-to-HIGH Transition 
(j) = L if 00 - Os = LLLL 

H if 00 - 03 ,0 LLLL 
® = L if 00-03 = HHHH 

HifOo-03,oHHHH 

Inputs 

CEP Do/CET 

X X 

X X 

X X 

X X 

L L 

H L 

X H 

X X 

L L 

H L 

X H 

X X 

X X 
X X 
X X 
X X 
X L 
X H 
X X 
X X 
X X 

" Before the clock, TC is 03; after the clock, TC is 02 

03 CP 

X ./ 

X ./ 

X ./ 

X ./ 

X ./ 

X X 

X X 

X ./ 

X ./ 

X X 

X X 

X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

DC ELECTRICAL CHARACTERISTICS 

Outputs 

Qo Q1 Q2 Q3 TC 

Po P1 P2 P3 L 

Qo 01 02 03 L 

01 02 03 D3 D3 

Do Qo 01 02 03" 

(00-3) minus 1 Q) 

Qo 01 02 03 Q) 

Qo 01 02 03 H 

L L L L H 

(00-3) plus 1 tID 

00 01 02 03 tID 

00 01 02 03 H 

00 01 02 03 H 

L L L L L 
L L L L L 
L L L L L 
L L L L L 
L L L L L 
L L L L H 
L L L L H 
L L L L H 
L L L L H 

VEE = -4.2V to -5.46V unless otherwise specified, Vcc = VCCA = GND, TA = ooe to +85°e 

Symbol Parameter Min. Typ. Max. Unit 

IIH Input HIGH Current, All Inputs - - 200 flA 

lEE Power Supply Current -170 -145 -gO rnA 

6·71 

Mode 

Preset (Parallel Load) 

Invert 

Shift Left 

Shift Right 

Count Down 

Count Down with CEP 
Not Active 
Count Down with CET 
Not Active 

Clear 

Count Up 

Count Up with CEP 
Not Active 
Count Up with CET 
Not Active 

Hold 

Asynchronous Master 
Reset 

Condition 

VIN = VIH (Max.) 

Inputs Open 
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AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeCA = GND, TA = O°C to +85°C 

TA=O·C TA=+ZS·C TA=+85°C 

Symbol Parametar Min. Max. Min. Max. Min. Max. Unit 

fshift Shift Frequency 700 - 700 - 700 - MHz 

tPLH Propagation Delay 450 1300 450 1300 450 1300 ps 
tPHL CP to an, an 

tPLH Propa~on Delay 600 2000 600 2000 600 2000 ps 
tPHL CPtoTC 

tPLH Propagation Delay 500 1500 500 1500 500 1500 ps 
tPHL MR to an, an 

tPLH Propa~ion Delay 600 2000 600 2000 600 2000 ps 
tPHL MR to TC 

tPLH Pro~tio!!..!?elay 400 1300 400 1300 400 1300 ps 
tPHL Do/CETtoTC 

tPLH Propagation Delay 1500 2700 1500 2700 1500 2700 ps 
tPHL SntoTC 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

Is Set-uptime ps 
D3 800 - 800 - 800 -
Pn 800 - 800 - 800 -
DolCET, CEP 700 - 700 - 700 -
Sn 2000 - 2000 - 2000 -
MR (Release Time) 900 - 900 - 900 -

th Hold Time ps 
03 200 - 200 - 200 -
Pn 200 - 200 - 200 -
DolCET, CEP 200 - 200 - 200 -
Sn -600 - -600 - -600 -

tpw (H) Pulse Width HIGH, CP, MR - 800 - 800 - 800 ps 

6·72 



~YNERGY 
SEM/CONDUCTOII SY100S336 

AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

CERPACK 
VEE = -4.2V to -S.46V unless otherwise specified, Vee = VeeA = GND, TA = DOC to +8SoC 

TA= DOC TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

fshift Shfft Frequency 700 - 700 - 700 - MHz 

tPlH Propagation Delay 450 1200 450 1200 450 1200 ps 
tPHL CP to On, an 

tPlH Propagation Delay 600 1900 600 1900 600 1900 ps 
tPHL CP to TC 

tPlH Propagatio.!!. Delay 500 1400 500 1400 500 1400 ps 
tPHL MRtoOn, On 

tPLH Propa~on Delay 600 1900 600 1900 600 1900 ps 
tPHL MRtoTC 

tPLH Pro~atio!!.!?elay 400 1200 400 1200 400 1200 ps 
tPHL Do/CETto TC 

tPLH Propagation Delay 1500 2600 1500 2600 1500 2600 ps 
tPHL SntoTC 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

Is Set-upTime ps 
03 800 - 800 - 800 -
Pn 800 - 800 - 800 -
Do/CET, CEP 700 - 700 - 700 -
Sn 2000 - 2000 - 2000 -
MR (Release Time) 900 - 900 - 900 -

th Hold Time ps 
03 200 - 200 - 200 -
Pn 200 - 200 - 200 -
Do/CET, CEP 200 - 200 - 200 -
Sn -600 - -600 - -600 -

tpw(H) Pulse Width HIGH, CP, MR - 800 - 800 - 800 ps 
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~YNERQY 
SEMICONDUCTOR $Y100S336 

AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified, Vcc = VCCA = GND, TA = O°C to +85°C 

TA=O°C TA= +25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

fShift Shift Frequency 700 - 700 - 700 - MHz 

tPlH Propagation Delay 450 1100 450 1100 450 1100 ps 
tPHL CPtoOn,On 

tPLH Propa~ion Delay 600 1 BOO 600 1 BOO 600 1 BOO ps 
tPHL CPtoTC 

tPLH Propagatio~ Delay 500 1300 500 1300 500 1300 ps 
tPHL MR to an, an 

tPLH Propagation Delay 600 1 BOO 600 1 BOO 600 1 BOO ps 
tPHL MRtoTC 

tPLH Pro~ation Delay 400 1100 400 1100 400 1100 ps 
tPHL Do/CETtoTC 

tPLH Propajl!tion Delay 1500 2500 1500 2500 1500' 2500 ps 
tPHL SntoTC 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to BO%, BO% to 20% 

Is Set-upTime ps 
03 BOO - BOO - BOO -
Pn BOO - BOO - BOO -
Do/CET,CEP 700 - 700 - 700 -
Sn 2000 - 2000 - 2000 -
MR (Release Time) 900 - 900 - 900 -

th Hold Time ps 
03 200 - 200 - 200 -
Pn 200 - 200 - 200 -
Do/CET, CEP 200 - 200 - 200 -
Sn -600 - -600 - -600 -

tpw (H) Pulse Width HIGH, CP, MR - BOO - BOO .- BOO ps 
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~YNERGY 
SEMICONDUCTOR 

TIMING DIAGRAMS 

DATA / 

-----' 

CLOCK 

OUTPUT 

0.7 ± 0.1 ns _____ .+-+-- +1.05V 

Propagation Delay (Clock) and Transition Times 

0.7± 0.1 ns 
_--..,+-1----------- +1.05V 

MR 

CLOCK 

OUTPUT 

Propagation Delay (Reset) 
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~~y SY100S336 

-------------------------------------------------------
TIMING DIAGRAMS (CONT'D.) 

NOTES: 

0.7±0.1 ns 
INPUT ----, 

OUTPUT 

~---- +1.05V 

------ +0.31V 

Propagation Delay (Serial Data, Selects) 

03, Pn, Sn 

CLOCK 

INHIBIT COUNT 

/ -"' ~------- +1.05V 

- - - - -+0.31V 

,;1---,---------- +1.05V 

'------- +0.31V 

_----------- +1.05V 

____ J ______________ +0.31V 

Set-up and Hold Time 

Is is the minimum time before the transition of the clock that information must be present at the data input. 
Ih is the minimum time after the transition of the clock that information must remain unchanged at the data input. 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Ran1le 

SY100S3360C 024-1 Commercial 

SY100S336FC F24-1 Commercial 

SY100S336JC J28-1 Commercial 
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-0. 4-STAGE COUNTER/ 
SYNERGY SHIFT REGISTER SY100S336A 

SEMICONDUCTOR 

FEATURES 

• Max. shift frequency of 700MHz 

• Clock to Q delay max. of 1100ps 

• Sn to TC speed Improved by 50% 
• Sn set-up and hold time reduced by more than 50% 

• lEE min. of -170m A 

• ESD protection of 2000V 

• Industry standard 100K ECl levels 

• Internal 75KO Input pull-down resistors 

• Extended supply voHage option: 
- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• 50% faster than National 300K at lower power 

• Function and pinout compatible with National and 
Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

TC Do/CET 
00 CEP 
60 52 
01 51 
01 So 

Vcc MR 
VCCA VEE 

02 CP 
02 Po 
03 P1 
03 P2 
D3 P3 

242322212019 
S2 1 18 

CEP 2 17 

Do/CET 3 Top View 16 

TC 4 Flatpack 15 F24-1 
Qo 5 14 

00 6 13 
7 8 9 1011 12 

@ 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S336A is functionally the same as the 
SY1 00S336, but has Sn to TC speed and Sn set-up and hold 
times significantly improved, allowing for higher clock 
frequency when used as a cascaded mUlti-stage counter. 

The SY100S336A functions either as a modul0-16 upl 
down counter or as a 4-bit bidirectional shift register and is 
designed for use in high-performance ECl systems. Three 
Select inputs (Sn) are provided for determining the mode of 
operation. The Function Table lists the available modes of 
operation. In orderto allow cascadi~ multistage counters, 
two Count Enable controls (CEP, CET) are provided. The 
CET input also functions as the Serial Data input (So) for a 
shift-up operation, while the 03 input serves as the Serial 
Data input for the shift-down operation. 

When the device is in the counting mode, the Terminal 
Count (TC) goes to a logical lOWwhen the count reaches 15 
for count-up or reaches 0 for count-down. When in the shift 
mode, the TC output simply repeats the 03 output. 

The flexiblity provided by the TC/03 output and the Dol 
CET input allows these signals to be interconnected from 
one stage to the next higher stage for multistage counting or 
shift-up operations. The individual Presets (Pn) allow 
initialization of the counter by entering data in parallel to 
preset the counter. A logic HIGH on the Master Aeset (MA) 
overrides all other inputs and asynchronously clears the flip
flops. An additional synchronous Clear is provided, as well 
as a complement function which synchronously inverts the 
contents of the flip-flops. All inputs have 75KO pull-down 
resistors. 

Po 12 4 02 
CP 13 3 02 
VEE 14 

T1t View 2 VCCA 
VEES 15 LCC 1 Vee J28-1 

MR 16 28 Vee 
50 17 27 01 
S1 18 26 01 

19 20 21 22 23 24 25 

851~ ltu ffi I~ 8 18 oow 
'C5> 
C 

Rev.: B Amondmont:1O 

6-n Issue Dale: February, 1994 



SY100S336A 
o " 
J!/!!!I~Y 

------------------------------------~-----------------
PIN NAMES 

.', 

Label Function Label Function 

CP Clock Pillse Input 
. 

PO.-P3 Preset Inputs 

CEP Count Enable Parallel Input (Active LOW) 03 Serial Data Input 

Do/CET Serial Data Input/Count Enable Trickle TC Terminal Count Output 
InputjActive LOW) 00-03 Data Outputs 

8o-S2 Select Inputs Oo-Q3 Complementary Data Outputs 
MR Master Reset Input 

BLOCK DIAGRAM 

--<1: -

T 
T Q. -

I -<T 

cp --+-tt++--lr.... 
MR -&-- , 

if!ff - 'fit-

/'< 1£ 
~ 
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~YNERGY 
SEMICONOUCTOR 

TRUTH TABLE(1) 

MR S2 Sl 

L L L 

L L L 

L L H 

L L H 

L H L 

L H L 

L H L 

L H L 

L H H 

L H H 

L H H 

L H H 

H L L 
H L L 
H L H 
H L H 
H H L 
H H L 
H H L 
H H H 
H H H 

NOTE: 
1. H = High Voltage Level 

L = Low Voltage Level 
X = Don't Care 

So 

L 

H 

L 

H 

L 

L 

L 

H 

L 

L 

L 

H 

L 
H 
L 
H 
L 
L 
H 
L 
H 

./ = LOW-to-HIGH Transition 
(D: L if 00 - 03 = LLLL 

H ifOo-Q3;O LLLL 
@=LifOo-Q3= HHHH 

H ifOo-Q3;O HHHH 

Inputs 

CEP DoICET 

X X 

X X 

X X 

X X 

L L 

H L 

X H 

X X 

L L 

H L 

X H 

X X 

X X 
X X 
X X 
X X 
X L 
X H 
X X 
X X 
X X 

" Before the clock, TC is 03; after the clock, 'fC is 02 

03 CP 

X ./ 

X ./ 

X ./ 

X ./ 

X ./ 

X X 

X X 

X ./ 

X ./ 

X X 

X X 

X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

DC ELECTRICAL CHARACTERISTICS 

Out uts 

Qo 01 02 03 TC 

Po P1 P2 P3 L 

Qo 01 02 03 L 

01 02 03 D3 D3 

Do Qo 01 02 03" 

(00-3) minus 1 CD 

Qo 01 02 03 (i) 

Qo 01 02 03 H 

L L L L H 

(00-3) plus 1 @ 

Qo 01 02 03 @ 

Qo 01 02 03 H 

Qo 01 02 03 H 

L L L L L 
L L L L L 
L L L L L 
L L L L L 
L l L L L 
L L L L H 
L L L L H 
L L L L H 
L L L L H 

VEE = -4.2V to -5.46V unless otherwise specified, Vee = VCCA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit 

IIH Input HIGH Current, All Inputs - - 200 I1A 

lEE Power Supply Current -170 -120 -60 mA 
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SY100S336A 

Mode 

Preset (Parallel Load) 

Invert 

Shift Left 

SMt Right 

Count Down 

Count Down with CEP 
Not Active 
Count Down with CET 
Not Active 

Clear 

Count Up 

Count Up with CEP 
Not Active 
Count Up with CET 
Not Active 

Hold 

Asynchronous Master 
Reset 

Condition 

VIN = VIH (Max.) 

Inputs Open 



~Y SY100S336A 

-------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -S.46V unless otherwise specified, vee = VeeA = GND, TA = O°C to +8SoC 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. UnH 

I.hilt Shift Frequency 700 - 700 - 700 - MHz 

tPLH Propagati~ Delay 450 1300 450 1300 450 1300 ps 
tPHL CP to an, an 

tPLH Propa~ion Delay 600 2000 600 2000 600 2000 ps 
tPHL CPtoT 

tPLH Propagatio~ Delay 500 1500 500 1500 500 1500 ps 
tPHL MRtoOn, an 

tPLH Propa~ion Delay 600 2000 600 2000 600 2000 ps 
tPHL MR to TC 

tPLH Pro~atio!!'pelay 400 1300 400 1300 400 1300 ps 
tPHL Do/CETtoTC 

tPLH Prop~tion Delay 400 1500 400 1500 400 1500 ps 
tPHL SntoTC 

tTLH Trans~ion Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

Is Set-upTime ps 
03 800 - 800 - 800 -
Pn 800 - 800 - 800 -
DoICET', CEP 700 - 700 - 700 -
Sn 1000 - 1000 - 1000 -
MR (Release Time) 900 - 900 - 900 -

th Hold Time ps 
03 200 - 200 - 200 -
Pn 200 - 200 - 200 -
DoICET, CEP 200 - 200 - 200 -
Sn -200 - -200 - -200 -

tpw(H) Pulse Width HIGH, CP, MR - 800 - 800 - 800 ps 

6-80 



~YNERGY 
SEMICONDUCTOR SY100S336A -------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS (CONTD.) 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = Goe to +85°e 

TA=O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

fshift Shift Frequency 700 - 700 - 700 - MHz 

tPlH Propagation Delay 450 1200 450 1200 450 1200 ps 
tPHL CPtoOn,an 

tPlH PropaQ!!!ion Delay 600 1900 600 1900 600 1900 ps 
tPHL CPtoTC 

tPLH Propagation Delay 500 1400 500 1400 500 1400 ps 
tPHL MRtoOn, an 

tPlH Prop~on Delay 600 1900 600 1900 600 1900 ps 
tPHL MR to TC 

tPLH Pro~ation Delay 400 1200 400 1200 400 1200 ps 
tPHL Do/CETtoTC 

tPLH Propa..9!tion Delay 400 1500 400 1500 400 1500 ps 
tPHL SntoTC 

ITLH Transnion Time 300 900 300 900 300 900 ps 
ITHL 20% to 80%, 80% to 20% 

Is Set-upTime ps 
D3 800 - 800 - 800 -
Pn 800 - 800 - 800 -
Do/CET, CEP 700 - 700 - 700 -
Sn 1000 - 1000 - 1000 -
MR (Release Time) 900 - 900 - 900 -

th Hold Time ps 
D3 200 - 200 - 200 -
Pn 200 - 200 - 200 -
DO/CET, Cl:P 200 - 200 - 200 -
Sn -200 - -200 - -200 -

tpw (H) Pulse Width HIGH, CP, MR - 800 - 800 - 800 ps 
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o 
s1:t!!8lf1,Y SY100S336A 

-------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

PlCC 
VEE = -4.2V to -5.46V unless otherwise specified, Vee = VeeA = GND, TA = DOC to +85°C 

TA=O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

fShift Shift Frequency 700 - 700 - 700 - MHz 

IPLH Propagalio..!! Delay 450 1100 450 1100 450 1100 ps 
tPHL CPto Qn,On 

tPLH Propagation Delay 600 1800 600 1800 600 1800 ps 
tPHL CPtoTC 

tPLH Propagatio.!!. Delay 500 1300 500 1300 500 1300 ps 
IPHL MR to On, On 

tPLH Propagation Delay 600 1800 600 1800 600 1800 ps 
tPHL MR to TC 

tPLH Pro~tio!!!.>elay 400 1100 400 1100 400 1100 ps 
tPHL Do/CETloTC 

tPLH Propagation Delay 400 1500 400 1500 400 1500 ps 
IPHL SnloTC 

ITLH Trans~ion Time 300 900 300 900 300 900 ps 
ITHL 20% to 80%, 80% 10 20% 

ts Set-upTime ps 
D3 800 - 800 - 800 -
Pn 800 - 800 - 800 -
Do/CET, CEP 700 - 700 - 700 -
Sn 1000 - 1000 - 1000 -
MR (Release Time) 900 - 900 - 900 -

th Hold Time ps 
D3 200 - 200 - 200 -
Pn 200 - 200 - 200 -
Do/CET, CEP 200 - 200 - 200 -
Sn -200 - -200 - -200 -

tpw(H) Pulse Widlh HiGH, CP, MR - 800 - 800 - 800 ps 
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.,. 
SYNERGY 

SEMICONDUCTOR 

TIMING DIAGRAMS 

DATA / 

-~ 

CLOCK 

OUTPUT 

0.7± 0.1 ns 
r--.....+---+-- + 1.05V 

Propagation Delay (Clock) and Transition Times 

0.7±0.1 ns 
___ - ... +-t---------- +1.05V 

MR 

CLOCK 

OUTPUT 

Propagation Delay (Reset) 
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~sy SY100S336A 

-------------------------------------------------------
TIMING DIAGRAMS (CONT'D.) 

NOTES: 

0.7± 0.1 ns 
INPUT ----, 

OUTPUT 

,----- +1.05V 

------ +0.31V 

Propagation Delay (Serial Data, Selects) 

03. Pn. Sn 

CLOCK 

INHIBIT COUNT 

/ -" ,_------ +1.05V 

- - - - -+0.31V 

...1---.... ---------- +1.05V 

'-------- +0.31V 

,_----------- +1.05V 

----,--------------+O.31V 

Set-up and Hold TIme 

Is is the minimum time before the transition of the clock that information must be present at the data input. 
th is the minimum time after the transition of the clock that information must remain unchanged at the data input. 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S336AOC 024-1 Commercial 

SY100S336AFC F24-1 Commercial 

SY100S336AJC J28-1 Commercial 
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-=-SYNERGY 8-BIT SHIFT REGISTER SY100S341 
SEMICONDUCTOR 

FEATURES 

• Max. shift frequency of 600MHz 

• Max. Clock to Q delay of 1200ps 

• lEE min. of -150mA 

• ESD protection of 2000V 
• Industry standard 100K ECl levels 

• Extended supply voHage option: 
- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75KO Input pull-down resistors 

• 70% faster than National 300K at lower power 

• Function and pinout compatible with National and 
Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

Do Po 
00 PI 
01 P2 
02 P3 
03 51 

VCC So 
VCCA VEE 

04 CP 
as P4 
Os Ps 
07 P6 
07 P7 

~ - 0 ttl (/)(/» 
Q. .... 
(.)Q. 

2423 22 21 20 19 
P2 1 18 Ps 

PI 2 17 Pe 

Po 3 Top View 16 P7 

Do 4 Flatpack 15 07 F24-1 
00 5 14 07 

01 6 13 08 
7 8 9 1011 12 

'" '" 8 ..: .... '" 0 0> ~ 00 

@ 1994 Synergy SEimiconductor Corporation 

DESCRIPTION 

The SY100S341 offer eight D-type, edge-triggered flip
flops with both individual inputs for parallel operation as well 
as serial inputs for bidirectional shifting, and are designed for 
use in high-performance ECl systems. Data is clocked into 
the flip-flops on the rising edge of the clock. 

The mode of operation is selected by two Select inputs 
(So, SI) which determine if the device performs a shift, hold 
or parallel entry function, as described in the Truth Table. 
The inputs on these devices have 75KO pull-down resistors. 

'" ~~o:~Cioo 

P4 12 

CP 13 

VEE 14 
TFfl View 

VEES 15 LCC 

So 16 
J28-1 

SI 17 

P3 18 

N ,... 0 en 800 Q.Q.Q.w 
w 
> 

PIN NAMES 

Label Function 

CP Clock Pulse Input 

SO-SI Select Inputs 

00-07 Serial Inputs 

PO-P7 Parallel Inputs 

00-07 Data Outputs 
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4 Os 
3 04 

2 VCCA 

Vee 

28 Vee 

27 03 
26 02 

Roy.: 8 Amondment:1O 
Issue Date: February, 1994 
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SYNERGY SY100S341 
EM~ ______ ~ ____________________ ~----------------------------------------

BLOCK DIAGRAM 

D7 

P7 

P6 

• 
• 
• 
• 
• 
• 

P1 Co 

PARALLEL 
LOAD 

80 81 Do CP 



o 
SYNERGY 

SEM/CONOUCrcJR 

TRUTH TABLE 

Function 

Load Register 

Shift Left 
Shift Left 

Shift Right 
ShrrtRight 

Hold 
Hold 
Hold 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
./ = LOW-to-HIGH Transition 

07 

X 

X 
X 

L 
H 

X 
X 
X 

Inputs 

Do Sl So 

X L L 

L L H 
H L H 

X H L 
X H L 

X H H 
X X X 
X X X 

DC ELECTRICAL CHARACTERISTICS 

Out uts 

CP Q7 Qe as Q4 Q3 

./ P7 Pe Ps P4 P3 

./ Os Os 04 03 02 

./ Os 05 04 03 02 

./ L 07 Os 05 04 

./ H 07 Os 05 04 

X No Change 
H 
L 

VEE = -4.2V to -S.46V unless otherwise specified; Vcc = VCCA = GND, TA = O°C to +8SoC 

Symbol Parameter Min. Typ. Max. UnH 

IIH Input HIGH Current, All Inputs - - 200 ~A 

lEE Power Supply Current -150 -102 -71 mA 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified; Vcc = VCCA = GND, fA = O°C to +8SoC 

SV100S341 

Q2 Q1 Qo 

P2 P1 Po 

01 Qo L 
01 Qo H 

03 02 01 
03 02 01 

CondHlon 

VIN = VIH (Max.) 

Inputs Open 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max, Min. Max. Min. Max. Unit 

fshift Shift Frequency 600 - 600 - 600 - MHz 

tPLH Propagation Delay 450 1200 450 1200 450 1200 ps 
tPHL CP to Output 

ITLH Transition Time 300 gOO 300 gOO 300 gOO ps 
trHL 20% to 80%, 80% to 20% 

ts Set-upTime ps 
On, Pn 300 - 300 - 300 -
Sn 600 - 600 - 600 -

th Hold Time ps 
On, Pn 300 - 300 - 300 -
Sn 0 - a - 0 -

tpw (H) Pulse Width HIGH, CP - 600 - 600 - 600 ps 
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~Y SY100S341 

-------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS (CONTD.) 

CERPACK 
VEE = -4.2V to -S.46V unless otherwise specified; Vee = VeeA = GND, TA = aoe to +8Soe 

TA=O·C TA= +25·C TA=+85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

fshift Shift Frequency 600 - 600 - 600 - MHz 

tPLH Propagation Delay 450 1100 450 1100 450 1100 ps 
tPHL CP to Output 

ffiH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

ts Set-upTime ps 
On, Pn 300 - 300 - 300 -
Sn 600 - 600 - 600 -

th Hold Time ps 
On, Pn 300 - 300 - 300 -
Sn 0 - 0 - 0 -

tpw (H) Pulse Width HIGH, CP - 600 - 600 - 600 ps 

PLCC 
VEE = -4 2V to -S.46V unless otherwise specified; Vee = VCCA = GND, TA = aoe to +8Soe 

TA=O·C TA= +25·C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

fshift Shift Frequency 600 - 600 - 600 - MHz 

tPLH Propagation Delay 450 1000 450 1000 450 1000 ps 
tPHL CPtoOutput 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

Is Set-upTime ps 
On. Pn 300 - 300 - 300 -
Sn 600 - 600 - 600 -

th Hold Time ps 
On, Pn 300 - 300 - 300 -
Sn 0 - 0 - 0 -

tpw(H) Pulse Width HIGH. CP - 600 - 600 - 600 ps 
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TIMING DIAGRAMS 

CLOCK 

PARALLEL 

OUTPUT 

0.7±0.1 ns 
~~"+-I-- +1.05V 

+1.05V 

'-----+--'------ +0.31V 

Propagation Delay and Transition Time. 

,.--___..:----------- +1.05V 

------- +0.31V 

----------- +1.05V 

CLOCK 50% 
____ ..J. _____________ +0.31V 

Set-up and Hold TIme. 

NOTES: 
Is is the minimum time before the transition of the clock that information must be present at the data input. 
Ih is the minimum time after the transition of the clock that information must remain unchanged at the data input. 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S341DC 024-1 Commercial 

SYl 00S341 FC F24-1 Commercial 

SY100S341JC J28-1 Commercial 
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-=-SYNERGY HEX O-LATCH SY100S350 

SEMICONDUCTOR 

FEATURES 

• Max. transparent propagation delay of 900ps 
• Min. Master Reset and Enable pulse widths of 100ps 

• lEE min. of -98mA 

• ESD protectlQn of 2000V 

• Industry standard 100K ECl levels 

• Extended supply voltage option: 
- VEE = -4.2V to 5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75K.Q Input pull-down resistors 

• More than 4O"Ao faster than National or Signetics 

• Approximately 30% lower power than National or 
Signetics 

• Function and pinout compatible with National and 
Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

05 05 
04 05 
04 04 
03 Eb 
Q3 Ea 

Vee MR 
VCCA VEE 

02 03 
02 02 
01 01 
01 Do 
00 00 

co a: w 
1I1hw ::E ~ 8 c: 

24 23 22 21 20 19 
04 1 18 
05 2 17 
05 3 Top View 16 

05 4 Flatpack 15 F24-1 
Q4 5 14 

04 6 13 
7 9101112 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The 5Y1005350 offers six high-speed O-latches with 
both true and complement outputs, and is performance 
compatible for use with high-performance ECl systems. 
When both enable signals (Ea and Eb) are at a logic lOW, the 
latches are transparent and the input signals( 00-05) appear 
at the outputs (00-05) after a propagation delay. If either or 
both of the enable signals are at a logic HIGH, then the 
latches store the last valid data present on its inputs before 
Ea or Eb went to a logic HIGH. The Master Reset (MR) 
overrides all other input Signals and takes the outputs to a 
logic lOW state. All inputs have 75KO pull-down resistors. 
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Ul 

0 8 0 ~ 10 010 

02 12 4 02 
03 13 3 02 

VEE 14 
T~View 2 VCCA 

VEES 15 LCC Vee 
MR 16 J28-1 28 Vee 
Ea 17 27 03 
Eb 18 26 03 

192021 22232425 

v CS 0 [ljIOIO 0 c 
> 

PIN NAMES 

Label 

Do-Os 

Ea, Eb 

MR 

00-05 

00-05 

Function 

Data Inputs 

Common Enable Inputs (Active LOW) 

Asynchronous Master Reset Input 

Data Outputs 

Complementary Data Outputs 

Rev.: B Amandment:1O 
l88ue Date: February, 1994 



o 
SYNERGY 

SEMICONOUCTOR 

BLOCK DIAGRAM 

TRUTH TABLE(1) 

Each Latch 

On 

H 
L 

X 
X 

X 

NOTES: 

1. H = HIGH State 
L = LOW State 
X = Don't Care 

Inputs 

Ea 

L 
L 

X 
H 

X 

Eb MR 

L L 
L L 

H L 

X L 

X H 

2. Retains data that is present before E positive transition. 

Out uts 

Qn Qn 

H L 
L H 

Latched(2) Latched(2) 

Latch ed (2) Latched(2) 

L H 

DC ELECTRICAL CHARACTERISTICS 

SY100S350 

Operating Mode 

Latch 

Asynchronous 

VEE = -4.2V to -5.46V unless otherwise specified; VCC = VCCA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit Condition 

IIH Input HIGH Current J.1A VIN = VIH (Max.) 
MR - - 250 
On - - 250 
Ea,Eb - - 250 

lEE Power Supply Current -98 -78 -49 rnA Inputs Open 
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~Y SY100S350 

----------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified; Vcc = VCCA = GND, TA = O°C to +85°C 

TA= O°C TA = +25°C TA= +85°C 

Symbol Parametar Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Dalay 450 1050 450 1050 450 1050 ps 
tPHL On to Output 

tPLH ~roe..agation Dalay 450 1150 450 1150 450 1150 ps 
tPHL Ea, Eb to Output 

tPLH Propagation Dalay 450 1250 450 1250 450 1250 ps 
tPHL MRtoOutput 

trLH Trans~ion Tima 300 900 300 900 300 900 ps 
trHL 20% to 80%, 80% to 20% 

Is Sat-up Tima, On to En 600 - 600 - 600 - ps 

th Hold Tima, On to En 600 - 600 - 600 - ps 

t, Release Time, MR to En 1000 - 1000 - 1000 - ps 

tpw(L) Pulse Width, Ea, Eb 1000 - 1000 - 1000 - ps 

tpw(HJ Pulse Width, MR 1100 - 1100 - 1100 - ps 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified; VCC = VCCA = GND, TA = O°C to +85°C 

TA=O°C TA= +25°C TA=+85°C 

Symbol Parametar Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1000 300 1000 300 1000 ps 
tPHL Onto Output 

tPLH Propagation Delay 300 1100 300 1100 300 1100 ps 
tPHL Ea, Eb to Output 

tPLH Propagation Delay 300 1250 300 1250 300 1250 ps 
tPHL MRtoOutput 

trLH Trans~ion Time 300 900 300 900 300 900 ps 
trHL 20% to 80%, 80% to 20% 

ts Set· up Time, On to En 500 - 500 - 500 - ps 

th Hold Time, On to En 500 - 500 - 500 - ps 

tr Release Time, MR to En 1000 - 1000 - 1000 - ps 

tPW (L) Pulse Width, Ea, Eb 1000 - 1000 - 1000 - ps 

tPW (H) Pulse Width, MR 1000 - 1000 - 1000 - ps 
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~YNER(JY 
SEMICONDUCTOR SV100S350 

AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

PLCC 
VEE = -4.2V to -S.46V unless otherwise specified; Vee = VeeA = GND, TA = QOC to +8SoC 

TA=O·C TA= +25·C TA= +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPlH Propagation Delay 300 900 300 900 300 900 ps 
tPHl Onto Output 

tPlH ~roe.agation Delay 300 1000 300 1000 300 1000 ps 
tPHl Ea, Eb to Output 

tPlH Propagation Delay 300 1200 300 1200 300 1200 ps 
tPHl MRtoOutput 

trlH Transition Time 300 900 300 900 300 900 ps 
trHl 20% to 80%, 80% to 20% 

Is Set-up Time, On to En 500 - 500 - 500 - ps 

th Hold Time, On to En 500 - 500 - 500 - ps 

tr Release Time, MR to En 1000 - 1000 - 1000 - ps 

tpw(L) Pulse Width, Ea, Eb 1000 - 1000 - 1000 - ps 

tpw(H) Pulse Width, MR 1000 - 1000 - 1000 - ps 

TIMING DIAGRAMS 

- - -- xO~"'M +1.05V 

DATA t_ u 

X-
- +0.31V 

'. tW(L) 

I +1.05V 

~ LATCHES 

+0.31V 
tPHL, tPLH 

OUTPUT 

Enable Timing 
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~YNER(JY SY100S350 

~ ----------------------------------------------------------------------
TIMING DIAGRAMS 

DATA ______ X- -----
TRANSPARENT 

IR RELEASE TIME 

MR 

IPHl, IPlH I-----<~ 

OUTPUT 

Reset Timing 

DATA 

Data Set-up and Hold Time. 

NOTES: 

Is is Ihe minimum time before the transition of the clock thai information musl be presenl althe data input. 
III is Ihe minimum time after the transition of Ihe clock thai information musl remain unchanged althe dala input. 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY10083500C 024-1 Commercial 

SY100S350FC F24-1 Commercial 

SY100S35OJC J28-1 Commercial 
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~ SYNERGY HEX D FLIP-FLOP SY100S351 

SEMICONDUCTOR 

FEATURES 

• Max. toggle frequency of 700MHz 

• Clock to Q max. of l200ps 

• lEE min. of -98mA 

• ESD protection of 2000V 

• Industry standard lOOK ECl levels 

• Extended supply voltage option: 
- VEE = -4.2V to -S.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75Kn Input pull-down resistors 

• 50% faster than National 300K 

• Better than 20"'" lower power than National or 
Signetics 

• Function and pinout compatible with National and 
Signetics FlOOK 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

05 .Qs 
54 05 
04 04 
03 CPb 
Q3 CPa 

Vee MR 
VCCA VEE 

02 03 
02 02 
01 01 
01 00 
00 00 

24232221 20 19 
04 1 18 

Os 2 17 

05 3 Top View 16 

Os 4 Flatpack 15 F24-1 
04 5 14 

04 6 13 
7 8 9 10 11 12 

II:> 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The 5Y1 005351 offers six D-type, edge-triggered, masterl 
slave flip-flops with differential outputs, and is designed for 
use in high-performance ECl systems. The flip-flops are 
controlled by the signal from the logical OR operation on a 
pair of common Clock Signals (CPa, CPb). Data enters the 
master when both CPa and CPb are lOW and transfers to the 
slave when either CPa or CPb (or both) go to a logic HIGH. 
The Master Reset (MR) inpiJt overrides all other inputs and 
takes the Q outputs to a logic lOW. The inputs on this device 
have 75Kn pull-down resistors. 

6~95 

'" is 8 o~ 10 OIeS 

02 12 02 
03 13 02 

VEE 14 Top View VCCA 

VEES 15 PlCC Vee 
MR 16 J28-1 Vee 

CPa 17 03 
CPb 03 

... U') In t.l) 0 0 0 00 til 101 
> 

PIN NAMES 

Label 

Do-Os 

CPa, CPb 

MR 

00-05 

Qo-Os 

Function 

Oata Inputs 

Common Clock Inputs 

Asynchronous Master Reset Input 

Oata Outputs 

Complementary Oata Outputs 

Rov.: B Amondmont:1O 
Issue Date: February. 1994 
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~Y SY100S351 

-------------------------------------------------------
BLOCK DIAGRAM 

05 
CPb 
CPa 
MR 
04 

02 

01 

Do 

TRUTH TABLES 

Asynchronous Operatlon(1) 

Inputa 

Dn I CPa 

X I X 
NOTE: 
1. H = High Voltage Level 

L = Low Voltage Level 
X = Don't Care 

I 
I 

CPb I 
X I 

t = Time before CP Positive Transition 
t+ 1 = Time after CP Positive Transition 
.I' = LOW-to-HIGH Transition 

MR 
H 

05 

as 

04 

54 

03 

Qg 

02 

02 

01 

01 

00 

50 

Outputs 

an (t+1) 

L 

Synchronous Operatlon(1) 

Inputs Outputs 

Dn CPa CPb MR an (t+1) 

L ..I' L L L 

H ..I' L L H 

L L ..I' L L 

H L ..I' L H 

X H ..I' L On(t) 

X ..I' H L On(t) 

X L L L On(t) 
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~YNERGY 
SEMICONOUCTOR SY100S351 

DC ELECTRICAL CHARACTERISTICS 

vee = -4.2V to -5.46V unless otherwise specified; vcc = VCCA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. UnH CondHlon 

IIH Input HIGH Current j.JJ\ VIN = VIH (Max.) 
MR - - 270 
Do-Os - - 200 
CPa, CPb - - 300 

lEE Power Supply Current -98 -71 -49 mA Inputs Open 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
Vee = -4.2V to -5.46V unless otherwise specified; VCC = VCCA = GND, TA = O°C to +85°C 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

fMAX Toggle Frequency 600 - 600 - 600 - MHz 

tPLH Propagation Delay - 1400 - 1400 - 1400 ps 
tPHL CPa, CPb to Output 

tPLH Propagation Delay - 1400 - 1400 - 1400 ps 
tPHL MRtoOutput 

tTLH Trans~ion Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

ts Set·upTime ps 
Do-Os 500 - 500 - 500 -
MR (Release Time) 1000 - 1000 - 1000 -

th Hold Time, Do-Os 550 - 550 - 550 - ps 

tpw(H) Pulse Width HIGH 1000 - 1000 - 1000 - ps 
CPa, CPb, MR 

CERPACK 
vee = -4.2V to -5.46V unless otherwise specified; VCC = VCCA = GND, TA = O°C to +85°C 

TA =O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. UnH 

fMAX Toggle Frequency 700 - 700 - 700 - MHz 

tPLH Propagation Delay - 1200 - 1200 - 1200 ps 
tPHL CPa, CPb to Output 

tPLH Propagation Delay - 1200 - 1200 - 1200 ps 
tPHL MR to Output 

tTLH Trans~ion Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

Is Set·upTime ps 
Do-Os 500 - 500 - 500 -
MR (Release Time) 1000 - 1000 - 1000 -

th Hold Time, Do-Os 550 - 550 - 550 - ps 

tpw(H) Pulse Width HIGH 1000 - 1000 - 1000 - ps 
CPa, CPb, MR 
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~YNERGY 
SElltcONDUCrOR 

AC ELECTRICAL CHARACTERISTICS (CONTD.) 

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +85°C 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. 

fMAX Toggle Freguency 700 -
tPLH Propagation Delay - 1200 
tPHL CPa, CPb to Output 

tPLH Propagation Delay - 1200 
tPHL MR to Output 

tTLH Trans~ion Time 300 900 
trHL 20"/0 to 80"/0, 80% to 20% 

Is Set-upTime 
00--05 500 -
MR (Release Time) 1000 -

th Hold Time, 00--05 550 -
tPw(H) Pulse Width HIGH 1000 -

CPa, CPb, MR 

TIMING DIAGRAMS 

DATA / 

-~ 

CLOCK 

OUTPUT 

Min. Max. Min. 

700 - 700 

- 1200 -

- 1200 -

300 900 300 

500 - 500 
1000 - 1000 

550 - 550 

1000 - 1000 

0.7±0.1 ns 
r----..-+--+-- +1.05V 

Propagation Delay (Clock) and Transition Times 

6-98 

Max. 

-
1200 

1200 

900 

-
-
-
-

SY100S351 

Unit 

MHz 

ps 

ps 

ps 

ps 

ps 

ps 



-=-SYNERGY 
SEMICONDUCTOR SY100S351 

------------------------~-----------------------------
TIMING DIAGRAMS (CONTD.) 

0.7± 0.1 ns 

MR 

CLOCK 

OUTPUT 

_--...+-+---------- +1.05V 

Propagation Delay (Resets) 

,..-----, ---------- + 1.05V 

--------- +0.31V 

----------- +1.05V 

CLOCK ___ 5_0_0/._0 __________ _ 

' +0.31V 

Data Se-tup and Hold Time 

NOTES: 
Is is the minimum time before the transition of the clock that information must be present at the data input. 
III is the minimum time after the transition of the clock that information must remain unchanged at the data input. 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S351DC D24-1 Commercial 

SYl 00S351 FC F24-1 Commercial 

SY100S351JC J28-1 Commercial 
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(-. QUAD MULTIPLEXER/ 
SYNERGY LATCH SY100S355 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 1100ps 

• Max. enable to output delay of l400ps 

• lEE min. of -somA 

• ESD protection of 2000V 
• Industry standard lOOK ECl levels 

• Extended supply voHage option: 
- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal75Kn Input pull-down resistors 

• 50% faster than National or Signetics 

• Function and pinout compatible with National and 
Signetics FlOOK 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

D1d DOd 
Cd D1e 
Cd DOc 
Oc E2 
Qc E1 

Vee MR 
VCCA VEE 

Ot, S1 
Ob So 
Oa D1b 
Oa Dab 

Doa D1a 

Ll:j ~ a: ttl 0 
I IW == > ci) I(/) 

24232221 20 19 
DOc 1 18 Dlb 

D1e 2 17 DOb 
DOd 3 Top View 16 D1a 

D1d 4 Flatpack 15 Dca F24-1 
Cd 5 14 as 

Cd 6 13 Oa 
7 1011 12 

10 0 8 ~ 1.0 .0 
>0 00 

> 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S355 offers four transparent latches with 
differential outputs and is designed for use in high
performance Eel systems. The Select inputs (So, Sl) select 
one of the two sources of input data (Do or D1) to the latch. 
The Select inputs can also force the outputs to a logic lOW 
when the latch is in the transparent mode. The latches are 
in the transparent mode when both Enables (E1, E2) are at 
a logiC lOW state. In the transparent mode, the Select inputs 
can pass an input logic HIGH from Do or D1 to the output. 

If the Select inputs are tied together, then input data from 
either Do or D1 is always passed through. A rising edge on 
either Enable input will latch the outputs with the most recent 
data at the latch inputs being stored. The Master Reset (MR) 
input overrides all other inputs and takes the Q outputs to a 
logic lOW. The inputs on this device have 75KQ pull-down 
resistors. 

6-100 

So 12 4 Ob 
S1 13 3 Ob 

VEE 14 
T1t View 

2 VCCA 
VEES 15 LCC Vce 

MR 16 J28-1 28 Vee 

E, 17 27 Oe 

E2 18 26 Oe 

8 !:! ~ VJ 
CC~ c5 010 

PIN NAMES 

Label 

E1-E2 

So, S1 

MR 

Dna- Dnd 

Oa-Cd 

Os-Od 

FunCtion 

Enable Inputs (Active LOW) 

Select Inputs 

Master Reset 

Data Inputs 

Data Outputs 

Complementarv Data Outputs 

Rev.: B Amendment:1O 
Issu. Dat.: Fob,"",\,. 1994 



o 
~y SY100S355 

-------------------------------------------------------
BLOCK DIAGRAM TRUTH TABLE(l) 

Inputs 

MR E1 E2 
S1 

H X X 
Doa ____ -+-+-----1 

Os 
L L L 
L L L 

D1a ____ -+-+-----1 L L L 

Oa L L L 
L L L 
L L L 

DOb -----++-I-+-L~ o a ab 
L L L 

L L L 
L H X 
L X H 

D1b ____ -++-1-+ .... 
+-+-----1 E Qb 

CD NOTE: 

D~-----+~r+~ o a 
D1c -----++-I-+-L~ 

1. H = High Voltage Level 
L = Low Voltage Level 

Oc X = Don'! Care 

+-+-----1 E Oc 
CD 

DOd 
0 a Cd 

D1d 
E Cid 

E1 CD 

E2 

MR 

DC ELECTRICAL CHARACTERISTICS 

S1 SO 

X X 
H H 
H H 
L L 

L L 
L H 
H L 
H L 

H L 
X X 
X X 

VEE = -4.2V to -S.46V unless otherwise specified; Vcc = VCCA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit 

IIH Input HIGH Current IlA 
8o,S1 - - 220 
E1,E2 - - 350 
Dna,Dnd - - 340 
MR - - 430 

lEE Power Supply Current -80 -Q7 -40 mA 

6·101 

OUtputs 

D1X Dox ax ax 
X X H L 
H X L H 
L X H L 
X H L H 

X L H L 
X X H L 
H X L H 
X H L H 

L L H L 
X X Latched 
X X Latched 

Condition 

VIN = VIH (Max.) 

Inputs Open 

• 



~Y SY100S355 

----------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified; Vcc = VCCA = GND, TA = O°C to +85°C 

TA= O·C TA=+25·C TA= +SS·C 

Symbol Plirameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 400 1300 400 1300 400 1300 ps 
tPHL Dna - Dnd to Output 

(Transparent Mode) 

tPLH Propagation Delay 400 1600 400 1600 400 1600 ps 
tPHL So, 51 to Output 

(Transparent Mode) 

tPLH Propagation Delay 300 1200 300 1200 300 1200 ps 
tPHL E1, E2 to Output 

tPLH Propagation Delay 300 1600 300 1600 300 1600 ps 
tPHL MR to Output 

mH Transnion Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

Is Set-upTime ps 
Dna- Dnd 700 - 700 - 700 -
50,51 1200 - 1200 - 1200 -
MR (Release Time) 1000 - 1000 - 1000 -

th Hold Time ps 
Dna- Dnd 400 - 400 - 400 -
50,51 400 - 400 - 400 -

tpw (L) Pulse Width LOW, E1, E2 1000 - 1000. - 1000 - ps 

tPw(H) Pulse Width HIGH, MR 1000 - 1000 - 1000 - ps 
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~YNERGY 
SEMICONDUCTOR SY100s3ss 

AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified; Vcc = VCCA = GND, TA = O°C to +85°C 

TA=O°C TA = +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1200 300 1200 300 1200 ps 
tPHL Dna - Dnd to Output 

(Transparent Mode) 

tPLH Propagation Delay 300 1500 300 1500 300 1500 ps 
tPHL SO, S1 to Output 

(Transparent Mode) 

tPLH ~roe.agation Delay 300 1500 300 1500 300 1500 ps 
tPHL E1, E2 to Output 

tPLH Propagation Delay 300 1200 300 1200 300 1200 ps 
tPHL MR to Output 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

ts Set· up Time ps 
Dna- Dnd 700 - 700 - 700 -
SO,S1 1200 - 1200 - 1200 -
MR (Release Time) 1000 - 1000 - 1000 -

th Hold Time ps 
Dna- Dnd 400 - 400 - 400 -
SO,S1 400 - 400 - 400 -

tPW (L) Pulse Width LOW, E1, E2 1000 - 1000 - 1000 - ps 

tPW(H) Pulse Width HIGH, MR 1000 - 1000 - 1000 - ps 
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~Y SY100S355 

-------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified; Vce = VeeA = GND, TA = DOC to +85°C 

TA=O'C TA=+2S°C 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Delay 300 1100 300 1100 
tPHL Dna - Dnd to Output 

(Transparent Mode) 

tPLH ~ropagation Delay 300 1400 300 1400 
tPHL So, 51 to Output 

(Transparent Mode) 

tPLH Pro~agation Delay 300 1400 300 1400 
tPHL E1, E2 to Output 

tPLH Propagation Delay 300 1100 300 1100 
tPHL MR to Output 

ITLH Transition Time 300 900 300 900 
ITHL 20% to 80%, 80% to 20% 

Is Set-up Time 
Dna- Dnd 700 - 700 -
80,51 1200 - 1200 -
MR (Release Timet 1000 - 1000 -

Ih Hold Time 
Dna-Dnd 300 - 300 -
80,51 300 - 300 -

tPW (l) Pulse Width lOW, E1. E2 1000 - 1000 -
tPW(H) Pulse Width HIGH, MR 1000 - 1000 -

TIMING DIAGRAMS 

/ 

~~~~.' 50,51 , 

- --

ENABLE TRANSPARENT 

TA = +SSOC 

Min. Max. 

300 1100 

300 1400 

300 1400 

300 1100 

300 900 

700 -
1200 -
1000 -
300 -
300 -
1000 -
1000 -

Unit 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

, ps 

+1.05V 

- +O.31V 

+1.05V 

'-----/---../----- +0.31V 

OUTPUT 

Enable Timing 
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SY100S355 

TIMING DIAGRAMS (CONT'D.) 

RESET TIMING 

DATA ________________ X ------
TRANSPARENT 

tR RELEASE TIME 

RESETISET 

tPHL, tPLH 1-4----1001 

OUTPUT 

Reset Timing 

So, S1 

+1.05V 

• +0.31V 

+1.05V 

DATA 

+0.31V 

+1.05V 

+0.31 V 

Data Set-up and Hold Times 

NOTES: 
Is is the minimum time before the transition of the clock that information must be present at the data input. 
th is the minimum time after the transition of the clock that information must remain unchanged at the data input. 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S355DC D24-1 Commercial 

SY100S355FC F24·1 Commercial 

SY100S355JC J28·1 Commercial 
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o DUAL PARITY 
SYNERGY CHECKER/GENERATOR SY100S360 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 2200ps 

• lEE min. of -70mA 
• ESD protection of 2000V 
• Industry standard 100K ECl levels 
• Extended supply voHage optIon: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensatIon for 
Improved noise ImmunIty 

• Internal 75Kn Input pull-down resistors 

• 15% faster than National 300K 
• Approximately 30% lower power than NatIonal 300K 

• Function and pInout compatible with National and 
Slgnetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

I6b ISb 
17b 14b 
Ib 13b 

Zb 12b 
C I1b 

Vee lOb 
VCCA VEE 

Za 17a 
la 16a 

loa ISa 
ha 14a 
12a 13a 

.n .c ..Q ttl .. .. 
~ .:: ..!2> .!:: .l!! 

24 23 22 21 20 19 
13b 1 18 ISa 

14b 2 17 14a 
ISb 3 Top View 16 13a 

ISb 4 Flatpack 15 12a F24-1 
17b 5 14 ha 

Ib 6 13 loa 
7 8 9 10 11 12 

r:;j 10 8 
> ~ 

~..! 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 00S360 is a dual parity checker/generator and is 
designed for use in high-performance ECl systems. The 
inputs are segmented into two groups of nine inputs each 
and the parity output is at a logic lOW when an even number 
of inputs are at a logic HIGH. In each group, one of the nine 
inputs (la, Ib) has a shorter propagation delay and, therefore, 
is ideal as the expansion input for parity generation of wider 
data. 

A Compare output (C) is also provided which allows 
comparison of two 8-bit words. A logic lOW on the C output 
indicates a match. The inputs on this device have 75KO pull
down resistors. 

'" ~~ll~~~~ 

Isa 

17a 13 

VEE 14 TFll view 
VEES 15 LCC 

lOb 16 J28-1 

hb 17 

12b 18 

19202122232425 

.n j~ffl ~lS..e .!2 w 
> 

PIN NAMES 

Label Function 

la, Ib, Ina, Inb Data Inputs (n ~ 1 •.. 7) 

Za-Zb Parity Odd Outputs 

C Compare Output 

6-106 

4 la 

3 Za 
2 VCCA 

Vee 
28 Vee 

27 C 
26 Zb 

Rev.: B Amondment:1O 
Issue Dale: February. 1994 



~YNERGY SY100S360 

~ ----------------------------------------------------------------------
BLOCK DIAGRAM TRUTH TABLE(1) 

Sum of Output 
High Inputs Z 

Even HIGH 

lOa ::::) 
ha 

12a ::::) 
13a I>-la Odd LOW 

NOTE: 
1. Comparator Function: 14a ::::) 

ISa 

ISa ::::) 
17a 

gs 
C = (loa Ell hal + (120 Ell 130) + (140 EIllSa) + (Isa Ell 170) + 

(lOb Ell hb) + (121) EIlI3b) + (14b EIlI5b) + (let> EIlI7b) 

la 

C 
lOb ::::) 
hb 

12b ::::) 

'~rI>-a 13b 

14b ::::) 
ISb 

16b ::::) 
17b 
Ib 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to-S.46V unless otherwise specified; Vcc = VCCA = GND, TA = ooe to +8Soe 

Symbol Parameter Min. Typ. Max. UnH Condition 

IIH Input HIGH Current j1A VIN - VIH (Max.) 
la,lb - - 300 
Ina,lnb - - 200 

lEE Power Supply Current -70 -4S -30 mA Inputs Open 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified; Vcc = VCCA = GND, TA = ooe to +8Soe 

TA= O°C TA=+25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 500 2400 500 2400 500 2400 
tPHL Ina, Inb to la, Zb 

tPLH Propagatio.!!. Delay 500 1900 500 1900 500 1900 
tPHL Ina,lnbtoC 

tPLH Propagation Delay 300 1100 300 1100 300 1100 
tPHL la, Ib to la, Zb 

tTLH Transition Time 300 900 300 900 300 900 
tTHL 20% to 80%, 80% to 20% 
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SY100S360 ~Y 
------------~-----------------------------------------

AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

CERPACK 
VEE = -4.2V to -S.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +8SoC 

TA=O°C TA = +25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. MIx. 

tPLH Propagation Delay 500 2300 500 2300 500 2300 
tPHL Ina, Inb to Za, Zb 

tPLH Propagatio.!!. Delay 500 1800 500 1800 500 1800 
tPHL Ina,lnbtoC 

tPLH Propagation Delay 300 1000 300 1000 300 1000 
tPHL la, Ib to Za, Zb 

trLH Transition Time 300 900 300 900 300 900 
trHL 20% to 80%, 80% to 20% 

PLCC 
VEE = -4.2V to -S.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +8SoC 

TA= DOC TA = +25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 500 2200 500 2200 500 2200 
tPHL Ina, Inb to Za, Zb 

tPLH Propagation Delay 500 1700 500 1700 500 1700 
tPHL Ina,lnbtoC 

tPLH Propagation Delay 300 900 300 900 300 900 
tPHL la, Ib to Za, Zb 

trLH Transition Time 300 900 300 900 300 900 
trHL 20% to 80%, 80% to 20% 

TIMING DIAGRAM 

0.7±O.1 ns 
INPUT ------.. ,,_---- +1.05V 

------ +O.31V 
TRUE 

OUTPUT 

COMPLEMENT 

Propagation Delay and Transition Times 
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Unit 

ps 

ps 

ps 

ps 
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~YNERGY 
EM~ ____________________________________________________________________ __ SY100S360 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S3600C 024-1 Commercial 

SY100S360FC F24-1 Commercial 

SY100S36OJC J28-1 Commercial 
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~ DUAL 8-INPUT SY100S363 
SYNERGY MULTIPLEXER 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 900ps 

• lEE min. Of -92mA 

• ESD protection of 2000V 

• Industry standard 100K ECl levels 

• Extended supply voltage option: 
- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75KO Input pull-down resistors 

• 6O"JE. faster than National 300K at lower power 

• Function and pinout compatible with National and 
Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

B3 B4 
B2 Bs 
B1 B6 
Bo B7 
Zb 52 

Vcc 51 
VCCA VEE 

Za 50 
Ao A7 
A1 As 
A2 As 
A3 A4 

.... 
CD 

C\I .... tlf cncn> c5! < 

24 23 22 21 20 19 
B6 1 18 As 
Bs 2 17 As 
B4 3 Top View 16 A4 
B3 4 Flatpack 15 A3 F24-1 
B2 5 14 A2 

B1 6 13 A1 
7 8 9 10 11 12 

o D () < ~.:i: CD N () 8 » 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 00S363 is a dualS-input mUltiplexer designed 
for use in new, high-performance Eel systems. The 
three Data Select inputs (So, Sl, S2) determine the bits 
from each of the inputs (An, Bn) that will be passed on 
through the two outputs. The same bit will be selected 
from the two groups of S inputs. The inputs on this 
device have 75KO pull-down resistors. 

~ 
81 

~<~ :i!~ -4: 

A7 12 
50 13 

VEE 14 
T?t View 

VEES 15 LCC 

51 16 J28-1 

52 17 

B7 18 

192021 22232425 

~lBal81 co N ~ 
CD CD CD 

w 
> 

PIN NAMES 

Label Function 

SO-52 Data Select Inputs 

Ao-A7 A Data Inputs 

Bo-B7 B Data Inputs 

Za,Zb Data Outputs 

6-110 

4 Aa 
3 Za 
2 VCCA 
1 Vcc 

28 Vee 
27 Zb 
26 Bo 

Rev.: B Amendment:/o 
Issue Date: February. 1994 



~YNERGY SY100S363 
~~ -----------------------------------------------------------
BLOCK DIAGRAM 

As 

A4 

A1 

Ao 

52 

50 

B7 

B6 

B5 

B4 

B3 

B2 

Bo 

~ 
.n 
y 

-..-

.-~ 
./ 

-)c>-

---I 

~ '==1 Za 
rl [f:f 
R 

~)c>-
--" ~/ 

'" ./ 

)c>-
t---1 

= 
~ 'c::J Zb 

t=:j rrr 
t=:j 

F=) >--
~) 
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~YNERGY SY100S363 

~ -------------------------------------------------------------------
TRUTH TABLE(1) 

Inputs 

Select Dats OUtputs 

Sa S1 So A7/B7 A&lB& AslBs A4IB4 A3IBs A21Bz A1/B1 AO/Bo ZalZb 

L L 
L L 

L L 
L L 

L H 
L H 

L H 
L H 

H L 
H L 

H L 
H L 

H H 
H H 

H H 
H H 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 

Blank = X = Don~ Care 

L 
L 

H 
H 

L 
L 

H 
H 

L 
L 

H L 
H H 

L L 
L H 

H L 
H H 

DC ELECTRICAL CHARACTERISTICS 

L 
H 

L 
H 

L 
H 

VEE = -4.2V to -5.46V unless otherwise specified; Vcc = VCCA = GND, TA = 0°0 to +85°0 

L 
H 

Symbol Parameter Min. Typ. Max. Unit 

IIH Input HIGH Current ~A 
Sn - - 200 
An,Bn - - 200 

lEE Power Supply Current -92 -66 -45 mA 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified; Vcc = VCCA = GND, TA = 0°0 to +85°0 

TA=O·C TAa+25·C 

Symbol Paramater Min. Max. Min. Max. 

tPLH Propagation Delay 300 1100 300 1100 
tPHL Ao - A7, Bo - B7 to Output 

tPLH Propagation Delay 400 1500 400 1500 
tPHL So - S2 to Output 

ITLH Transition Time 300 900 300 900 
tTHL 20% to 80%, 80% to 20% 
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L L 
H H 

L 
H 

L 
H 

L 
H 

L 
H 

L 
H 

L 
H 

L 
H 

Condition 

VIN = VIH (Max.) 

Inputs Open 

TA= +85·C 

Min. Max. Unit 

300 1100 ps 

400 1500 ps 

300 900 ps 



~YNERGY SY1DDS363 

~ ----------------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

CERPACK 
Vee = -4.2V to -5.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +85°C 

TA= DOC TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 300 1000 300 1000 300 1000 
tPHL Ao - A7. 80 - 87 to Output 

tPLH Propagation Delay 400 1400 400 1400 400 1400 
tPHL So - 52 to Output 

ITLH Transition Time 300 1000 300 1000 300 1000 
ITHL 20% to 80%. 80% to 20% 

PLCC 
Vee = -4.2V to -5.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +85°C 

TA= DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 300 900 300 900 300 900 
tPHL Ao - A7. 80 - 87 to Output 

tPLH Propagation Delay 400 1300 400 1300 400 1300 
tPHL So - 52 to Output 

ITLH Transition Time 300 900 300 900 300 900 
ITHL 20% to 80%. 80% to 20% 

TIMING DIAGRAM 

0.7 ± 0.1 ns 
INPUT----, ,----- +1.05V 

------ +0.31V 

OUTPUT 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S363DC 024-1 Commercial 

SY100S363FC F24-1 Commercial 

SY100S363JC J28-1 Commercial 
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Unit 

ps 

ps 

ps 

Unit 

ps 

ps 

ps 



-=-SYNERGY 16-INPUT MULTIPLEXER SY100S364 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 1300ps 

• lEE min. of -63mA 

• ESD protection of 2000V 
• Industry standard 100K ECl levels 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75Kn Input pull-down resistors 
• 70% faster than National or Signetics 
• 40% lower power than National or Signetics 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

13 
14 
15 
16 
17 

Vee 
VCCA 

Z 
Is 
19 

110 
111 

~Gjcli~Ol~ 

24232221 20 19 
10 1 18 

11 2 17 
12 3 Top View 16 

13 4 Flatpack 15 F24-1 
14 5 14 

15 6 13 
7 8 9 1011 12 

© 1994 Synergy Semiconductor Corporation 

12 
11 
10 
53 
52 
51 
VEE 
So 
115 
114 
113 
112 

114 

113 
112 

111 
110 

19 

DESCRIPTION 

The SY100S364 is a 16-input multiplexer designed for 
use in high-performance ECl systems. The four Data Select 
inputs (So, 51, 52, 53) determine the bit from the 16 inputs (In) 
that will be passed on to the output as shown in the Truth 
Table. The output data polarity is the same as the input. The 
inputs on the device have 75KO pull-down resistors. 

'" -=.E'=~_~.m 

115 

So 
VEE T1t View 

VEES LCC 

Sl J28-1 

S2 
S3 

19 20 21 22 23 24 25 

.l2 .::~cn ~~~ w 
~ 

PIN NAMES 

Label Function 

10- 115 Data Inputs 

So-53 Select Inputs 

Z Data Output 

6-114 

Is 

3 Z 
2 VCCA 

Vcc 
28 Vee 
27 17 
26 16 

Rev.: B Amendmenl:1Il 
Issue Dale: Fabruary. 1994 



~YNERGY SY100S364 ~M~OR ____________________________________________________________________ __ 

BLOCK DIAGRAM 

11S 

114 

113 

III 

110 

19 

18 

S3 

17 

Is 

Is 

14 

13 

12 

So 

10 

.~ 

/ 

y 
~ 

)' 

-D= 

" ~ 
" ~ ;::::t.../ 

>--~./ 

" >--~ 
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~ 
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~ r;::=::: 
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~Y SY100S364 -------------------------------------------------------
TRUTH TABLE(1) 

Select Inputs 

So S, 

L L 
H L 
L H 
H H 

L L 
H L 
L H 
H H 

L L 
H L 
L H 
H H 

L L 
H L 
L H 
H H 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 

52 

L 
L 
L 
L 

H 
H 
H 
H 

L 
L 
L 
L 

H 
H 
H 
H 

Output 

53 Z 

L 10 
L 11 
L 12 
L 13 

L 14 
L 15 
L 16 
L 17 

H 18 
H 19 
H 110 
H 11, 

H 112 
H 113 
H 114 
H 115 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -S,46V unless otherwise specified; Vcc = VCCA = GND, TA = DOC to +85°C 

Symbol Parameter Min. Typ. Max. UnH 

IIH Input HIGH Current !lA 
In - - 200 
So, S, - - 200 
S2,S3 - - 200 

lEE Power Supply Current -63 -45 -30 mA 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -S.46V unless otherwise specified; Vcc = VCCA = GND, TA = DOC to +8SoC 

TA= Goe TA= +25°e 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Delay 400 1500 400 1500 
tPHL 10 - 11 5 to Output 

tPLH Propagation Delay 400 1900 400 1900 
tPHL So, S, to Output 

tPLH Propagation Delay 400 1700 400 1700 
tPHL S2,83 to Output 

ITLH Transition Time 300 900 300 900 
ITHL 20% to 80%, 80% to 20% 
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CondHlon 

VIN = VIH (Max.) 

Inputs Open 

TA=+85°e 

Min. Max. Unit 

400 1500 ps 

400 1900 ps 

400 1700 ps 

300 900 ps 



.,. 
SYNERGY 

SEM/CONlJUCTOR 

AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

CERPACK 
VEE = -4.2V to -5.46V unless otherwise specified; vcc = VCCA = GND, TA = O°C to +85°C 

TA= O°C TA= +25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 400 1400 400 1400 400 1400 
tPHL 10 - 115 to Output 

tPLH Propagation Delay 400 1900 400 1900 400 1900 
tPHL 50, 51 to Output 

tPLH Propagation Delay 400 1700 400 1700 400 1700 
tPHL 52, 53 to Output 

tTLH Transition Time 300 900 300 900 300 900 
tTHL 20% to SO%, SO% to 20% 

PLCC 
VEE = -4.2V to -5.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +85°C 

TA = O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPLH Propagation Delay 400 1300 400 1300 400 1300 
tPHL 10 - 115 to Output 

tPLH Propagation Delay 400 lS00 400 lS00 400 lS00 
tPHL 50, 51 to Output 

tPLH Propagation Delay 400 1600 400 1600 400 1600 
tPHL 52, 53 to Output 

tTLH Transition Time 300 900 300 900 300 900 
tTHL 20% to SO%, SO% to 20% 

TIMING DIAGRAM . 

0.7 ± 0.1 ns 
INPUT -------.. r----- +1.05V 

------ +0.31V 

OUTPUT 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

5Yl005364DC 024-1 Commercial 

5Yl005364FC F24-1 Commerciai 

5Yl005364JC J2S-1 Commercial 
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SY100S364 

Unit 

ps 

ps 

ps 

ps 

Unit 

ps 

ps 

ps 

ps 



-=-SYNERGY 9-81T COMPARATOR SY100S366 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 1500ps 

• lEE min. of -120mA 

• ESD protection of 2000V 
• Industry standard 100K ECl levels 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75K.Q Input pull-down resistors 

• 120% faster than National or Signetics 
• Approximately 40"~ lower power than National or 

Signetics 

• Function and pinout compatible with National and 
Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

B2 
Bl 
Bo 

B>A 
A=B 

Vee 
VeeA 
A>B 

Ao 
AI 
A2 
A3 

24 23 22 21 20 19 
B5 1 

B4 2 
B3 3 Top View 

B2 4 Flatpack 
F24-1 

Bl 5 

Bo 6 
7 8 9 10 11 12 

© 1994 Synergy Semiconductor Corporation 

B3 
B4 
B5 
B6 
B7 
B8 
VEE 
As 
A7 
As 
As 
A4 

18 

17 
16 

15 
14 

13 

A6 

As 
A4 

A3 
A2 

AI 

DESCRIPTION 

The SY100S366 is an ultra-fast 9-bit magnitude 
comparator designed for use in high-performance ECl 
systems. The device compares the arithmetic value of two 
9-bit words and indicates whether one word is greater than 
or equal to the other. The inputs on the device have 75Kn 
pull-down resistors. 
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A7 
As 

VEE. 
VEES 

Ba 

B7 
Bs 

T~View 
LCC 

J28-1 

PIN NAMES 

label Function 

Ao-As A Data Inputs 

8o-B8 B Data Inputs 

A>B A Greater Than B Output 

B>A B Greater Than A Output 

4 Ao 

3 A>B 
2 VeeA 
1 Vee 

28 Vee 
27 A=B 
26 B>A 

A=B Complement A Equal to B Output 
(Active LOW) 

Rev.: B Amendmant:1O 
1 .. 1Ie Dat.: February. 1994 



~YNERGY 
~M~ ________________________________________________________________ ___ SY100S366 

BLOCK DIAGRAM 

As 

Bs 

A7 

B7 

A6 

B6 

As 

A>B 
Bs 

A4 A=B 

II B4 B>A 

A3 

B3 

A2 

B2 

A1 

B1 

Ao 

Bo 
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~YNERGY ~ ____________________________________________________________ S_Y_1_00_S3 ___ ~ 

TRUTH TABLE(1) 

Inputs OUtputs 

ABBa A7B7 A6B6 AsBs A4B4 ABBa A2B2 A1B1 AoBo A>B B>A A=B 

H L H L H 
L H L H H 
As~ B8 H L H L H 
As~ Ba L H L H H 

As~ Ba M- B7 H L H L H 
As~ Ba A7~ B7 L H L H H 
As~ Ba .A7~ B7 As~ Be H L H L H 
As~ Ba A7= B7 As- Bs L H L H H 

Aa= Ba A7- B7 As= Be As= Bs H L H L H 
As= Ba A7~ B7 As~ Be As~ Bs L H L H H 
AB~ Ba A7~ B7 AB~ Bs As~ Bs A4= B4 H L H L H 
AB= Ba M= B7 Ae~ Be As~ Bs A4~ B4 L H L H H 

AB~ Ba A7~ B7 Ae~ Be As- Bs A4~ B4 A3= B3 H L H L H 
AB- Ba A7~ B7 Ae- Be As= Bs A4~ B4 A3~ B3 L H L H H 
AB= Ba M~ B7 Ae~ Be As~ Bs A4~ B4 A3~ B3 A2~ B2 H L H L H 
Aa~ Ba A7~ B7 As~ Be As~ Bs A4~ B4 A3_ B3 A2- B2 L H L H H 

AB~ Ba A7~ B7 AB= Be As~ Bs A4~ B4 A3~ B3 A2= B2 A1 ~ B1 H L H L H 
AB- Ba A7~ B7 As. Be As~ Bs A4~ B4 A3- B3 A2- B2 A1 = B1 L H L H H 
AB- Ba A7~ B7 As- Be As- Bs A4~ B4 A3- B3 A2- B2 A1 = B1 Ao= Bo L H H 

NOTE: 
1. H = HIGH Voltage Level, L = LOW Voltage Level, Blank = X = Don' Care 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -S.46V unless otherwise specified; Vcc = VCCA = GND, TA = O°C to +8SoC 

Symbol Parameter Min. Typ. Max. Unit Condition 

hH Input HIGH Current, All Inputs - - 200 jIA VIN - VIH (Max.) 

lEE Power Supply Current -120 -86 -60 mA Inputs Open 

AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified; Vcc = VCCA = GND, TA = O°C to +8SoC 

TA= O°C TA =+2S0C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 400 1700 400 1700 400 1700 ps 
tPHL Data to Output 

tTLH Transition Time 300 900 300 gOO 300 900 ps 
tTHL 20% to 80%, 80% to 20% 
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~YNERGY 
SEM/CONDUCTOR 

AC ELECTRICAL CHARACTERISTICS (CONT'D.) 

CERPACK 
Vee = -4.2V to -5.46V unless otherwise specified; Vee = VCCA = GND, TA = ooe to +85°e 

TA=O°C TA=+25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

tPlH Propagation Delay 400 1600 400 1600 400 1600 
tPHL Data to Output 

trLH Trans~ion Time 300 900 300 900 300 900 
trHL 20% to 80%, 80% to 20% 

PLCC 
Vee = -4.2V to -5.46V unless otherwise specified; Vee = VeCA = GND, TA = ooe to +85°e 

TA= O°C TA= +25°C TA= 85°C 

Symbol Parameter Min. Max. Min. Max. Min. +Max. 

tPlH Propagation Delay 400 1500 400 1500 400 1500 
tPHL Data to Output 

trLH Trans~ion Time 300 900 300 900 300 900 
trHL 20% to 80%, 80% to 20% 

TIMING DIAGRAM 

0.7± 0.1 ns 
INPUT ----, ,----- +1.05V 

------ +0.31V 

OUTPUT 

Propagation Delay and Transition Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY1005366DC 024·1 Commercial 

SY100S366FC F24·1 Commercial 

SY100S366JC J28·1 Commercial 
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SY100S366 

Unit 

ps 

ps 

Unit 

ps 

ps 



-=- UNIVERSAL 
SYNERGY DEMULTIPLEXER/DECODER SY100S370 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 1200ps 

• lEE min. of -92mA 

• ESD protection of 2000V 
• Industry standard 100K ECl levels 

• Extended supply voltage option: 
- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75Kn Input pull-down resistors 
• 60% faster than National or Signetics 
• Approximately 40% lower power than National or 

SlgnetiCS 
• Function and pinout compatible with National and 

Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

Ela 

Elb 

VEE 

VEES 

E2b 

E2a 

Ha 

13 

14 
T1t View 

15 Lee 
16 

J28-1 

17 
18 

192021 22 23 24 25 

Alb 
Z3b(Z7) 
ZOb (Z4) 
Z2b(Zs) 
Zlb(Zs) 

Vee 
VeeA 

Z3a(Z3) 
Zoa(Zo) 

Z2a(Z2) 
Zla(Zl) 

Aoa 

e 1994 Synergy Semiconductor Corporation 

4 

3 

2 

1 

28 

27 

26 

AOb 
Hb 
He 
Ha 
E2a 
E2b 
VEE 

Elb 
tla 

A2a 
M 
Ala 

Zoa(Zo) 

Z3a(Z3) 

VCCA 

Vee 

Vee 

Zlb(ZS) 

Z2b(Ze) 

DESCRIPTION 

The 5Y1 005370 is a universal demultiplexer/decoderthat 
can be used as either a duaI1-of-4 decoder or as a single 1-
of-8 decoder and is designed for use in high-performance 
Eel systems. The Mode control (M) input determines the 
function. In the duaI1-of-4 mode, each 4-input group has a 
pair of active-lOW Enable (e) inputs. The Enable pins are 
aSSigned such that in the single 1-of-8 mode they can be tied 
together in pairs to result in two active-lOW Enable inputs. 
Ela will be tied to Elb and E2a to E2b. 

The auxiliary inputs (Hn) are used to determine whether 
the outputs are active-HIGH or active-lOW. The address 
inputs for the dual 1-of-4 mode are AOa, Ala, AOb. A2a is 
unused. In the 1-of-8 mode, the address inputs are AOa, Ala, 
A2a. The inputs on the device have 75KQ pull-down resistors. 
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cd ~ .Jl W .CI ttl 

J: IWIa11;!!; IIIi IIIi 

2423 22 21 20 19 
He 1 18 A2a 

Hb 2 17 M 

Aob 3 Top View 16 Ala 

Alb 4 
Flatpack 

F24-1 15 Aoa 

Z3b(lJ) 5 14 Zla(Zl) 

ZOb (Z4) 6 13 Z2a(Z2) 
7 8 9 10 11 12 

Ci) ~!::l 8 &~ ~~> 
.c .c > 

rG~ r.::I N 

PIN NAMES 

Label 

Ana, Anb 

Ena,.Enb 

M 

Ha 

Hb 

He 

ZO-Z7 

Zna, Znb 

Function 

Address Inputs (n = 0,1,2) 

Enable Inputs (n - 1,2) 

Mode Conirol Input 

Zo - Z3 (loa - l:la) Polarity Select Input 

Z4 - Z7 (lOb - l3b) Polarity Select Input 

Common Polar~y Select Input 

Single 1-01-8 Data Outputs 

Dual 1-01-4 Data Outputs (n = 1...4) 

Rov.: B Amendment:1O 
18&"8 Date: February. 1994 



-=-SYNERGY SY100S370 

~~ ----------------------------------------------------------------
BLOCK DIAGRAM 

AOa ---t----1 

A2a 

M-...--+-t--t-.J 

AOb ---IH--+---; 

Alb-----tJ 

'Elb 

E2b 

Ha ____ -; 

Hc ___ ---t 

Hb ____ -.U 

I>- Z3b(Z7) 
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~Y SY100S370 

-------------------------------------------------------
TRUTH TABLES(1) 

Dual 1-0'·4 Mode (M = Aza = He = LOW) 

Active HIGH Outputs Active LOW OUtputs 
Inputs (Ha and Hb Inputs HIGH) (Ha and Hb Inputs LOW) 

E1.,E1b Eza,E2b A1.,A1b Aoa,AOb Zoa,ZOb Z1a,Z1b Zza,Zzb Z3a,Z3b Zoa,ZOb Z1a,Z1b Zza,z2b Z3a,Z3b 

H X X X L L L L H H H H 
X H X X L L L L H H H H 
L L L L H L L L L H H H 
L L L H L H L L H L H H 

L L H L L L H L H H L H 
L L H H L L L H H H H L 

Single 1-0'-8 Mode (M = HIGH; AOb = A1b = Ha = Hb = LOW) 

Inputs Active HIGH Outputs" (He Inl ut HIGH) 

E1 E2 A2a 

H X 
X H 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Leve! 
X = Don't Care 

X 
X 

L 
L 
L 
L 

H 
H 
H 
H 

A1. Aoa 

X X 
X X 

L L 
L H 
H L 
H H 

L L 
L H 
H L 
H H 

• for He = LOW, output states are complemented 
~1 = ~1. and ~lb wired; ~2 = ~2a and ~2b wired 

Zo 

L 
L 

H 
L 
L 
L 

L 
L 
L 
L 

DC ELECTRICAL CHARACTERISTICS 

Z1 Z2 Z3 Z4 

L L L L 
L L L L 

L L L L 
H L L L 
L H L L 
L L H L 

L L L H 
L L L L 
L L L L 
L L L L 

VEE = -4.2V to -5.46V unless otherwise specified; Vcc = VCCA = GND, TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit 

IIH Input HIGH Current J.LA 
He, AOa, A 1 a, A2a - - 310 
All Others - - 250 

lEE Power Supply Current -92 -73 -46 mA 
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Zs Ze Z7 

L L L 
L L L 

L L L 
L L L 
L L L 
L L L 

L L L 
H L L 
L H L 
L L H 

Condition 

VIN = VIH (Max.) 

Inputs Open 



~Y SY100S370 

-------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

CERDIP 
Vee = -4.2V to -5.46V unless otherwise specified; Vce = VeeA = GND, TA = O°C to +85°C 

TA= O·C TA = +25°C TA=+85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPlH Propagation Delay 300 1400 300 1400 300 1400 ps 
tPHL Ena, Enb to Output 

tPLH Propagation Delay 500 1700 500 1700 500 1700 ps 
tPHL Ana, Anb to Output 

tPLH Propagation Delay 500 1700 500 1700 500 1700 ps 
tPHL Ha, Hb, He to Output 

tPLH Propagation Delay 600 2200 600 2200 600 2200 ps 
tPHL MtoOutput 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

CERPACK 
vee = -4.2V to -5.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +85°C 

TA=O·C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1300 300 1300 300 1300 ps 
tPHL Ena, Enb to Output 

tPLH Propagation Delay 500 1600 500 1600 500 1600 ps 
tPHL Ana, Anb to Output 

tPLH Propagation Delay 500 1600 500 1600 500 1600 ps 
tPHL Ha, Hb, He to Output 

tPLH Propagation Delay 600 2100 600 2100 600 2100 ps 
tPHL Mto Output 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

PLCC 
Vee = -4.2V to -5.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +85°C 

TA=O·C TA= +25·C TA= +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPlH Propagation Delay 300 1200 300 1200 300 1200 ps 
tPHL Ena, Enb to Output 

tPLH Propagation Delay 500 1500 500 1500 500 1500 ps 
tPHL Ana, Anb to Output 

tPLH Propagation Delay 500 1500 500 1500 500 1500 ps 
tPHL Ha, Hb, He to Output 

tPLH Propagation Delay 600 2100 600 2100 600 2100 ps 
tPHL M to Output 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 
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~YNERGY SY100S370 

~ ----~--------~--------------------~--------~------------~-----
TIMING DIAGRAM 

0.7±0.1 ns' 
INPUT -----.. 

OUTPUT 

,----- + 1.05V 

------ +0.31V 

Propagation Delay and TransHlon Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S3700C 024-1 Commercial 

SY100S370FC F24-1 Commercial 

SY100S37OJC J28-1 Commercial 
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~ TRIPLE 4-INPUT SY100S371 
SYNERGY MULTIPLEXER WITH ENABLE 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 1000ps 

• lEE min. of -68mA 
• ESD protection of 2000V 
• Industry standard 100K ECl levels 

• Extended supply voHage option: 
- VEE = -4.2V to -5.46V 

• Voltage and temperature compensation for 
Improved noise Immunity 

• Internal 75KQ Input pull-down resistors 
• 40""{' faster than National or Signetics 
• 40""{' lower power than National or Signetics 

• Function and pinout compatible with National and 
Signetics F100K 

• Available In CERDlP, CERPACK and PlCC 

PIN CONFIGURATIONS 

he 
12c 
13c 
Ze 
Ze 

Vee 
VeeA 

Zb 
Zb 
Za 
Za 
lOa 

24 23 22 21 20 19 
12b 

13b 

10e 

l1e 

1 18 

2 
3 

4 

Top View 
Flatpack 

F24-1 

17 
16 

15 

10e 
13b 
12b 
hb 
lOb 
E 
VEE 
Sl 
So 
l3a 
12a 
ha 

13a 

12a 
ha 

lOa 
12e 5 14 Za 

13c 6 13 ~ 
7 8 9 10 11 12 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The 8Y1008371 is an ultra-fast triple 4-input muHiplexer 
with true and complementary outputs designed for use in 
high-performance Eel systems. The multiplexer is controlled 
by common select inputs 80 and 81. A logic HIGH on the 
Enable (E) control input takes the outputs to a logic lOW. 
The inputs on the device have 75KO pull-down resistors. 
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'" 11 ~ ~ ~ ~ r!:llr!:l 

So 12 4 Zb 
S1 13 3 Zb 

VEE 14 
T'Wt View 

2 VCCA 

VEES 15 LCC Vee 
E 16 J28-1 28 Vee 

lOb 17 27 Ze 

11b 18 26 Ze 

192021 22232425 

.0 il..5lffl ~ lUI .£:! 
LiJ 
> 

PIN NAMES 

Label 

lox-13x 

So, S1 

E 

Za-Ze 

Za-Ze 

Function 

Data Inputs (x = a, b or c) 

Select Inputs 

Enable Input (Active LOW) 

Data Outputs 

Complementary Data Outputs 

Rev.: B Amondmont:1O 
Issue Dale: February, 1994 



~Y SY100S371 

----------------------------------------------------------------
BLOCK DIAGRAM 

So 

SI 

loa -'----I-H-f--I 

lIa ----i-±-t-t--I 

lOb ----i-±-t--t--I 

lib ----i-±-t-t--I 

12b ---"i=~:::J:::j 

loe ----I-±-++--I 

he ---'--I--I-i-l--I 

120 ---1==I===L __ 
lac ---t::===::j 

b 
Za 

Zc 
OI--:L.-·-- Ze 

E __ --I >-------' 

DC ELECTRICAL CHARACTERISTICS 

TRUTH TABLE(1) 

Inputs 

E So 

L 

L 

L 

L 

H 
NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 

L 

H 

L 

H 

X 

VEE = -4.2V to -5.46V unless otherwise specified; VCC = VCCA = GND, TA = O°C 10 +85°C 

Symbol Parametsr Min. Typ. Max. Unit 

IIH Input HIGH Current IIA 
lox-l3x - - 250 
So,SI,E - - 300 

lEE Power Supply Current -68 -48 -34 mA 
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Outputs 

S1 Zn 

L lox 

L IIx 

H 12X 

H 13x. 

X L 

Condition 

VIN = VIH (Max.) 

Inputs Open 



~YNERGY 
SEMICONDUC1TJR SY100S371 

-------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4.2V to -5.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +8SoC 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1200 300 1200 300 1200 ps 
tPHL lox - lax to Output 

tPLH Propagation Delay 400 1600 400 1600 400 1600 ps 
tPHL 80, 81 to Output 

tPLH Propagation Delay 400 1500 400 1500 400 1500 ps 
tPHL Eto Output 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

CERPACK 
VEE = -4.2V to -S.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +8SoC 

TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1100 300 1100 300 1100 ps 
tPHL lox - 13x to Output 

tPLH Propagation Delay 400 1500 400 1500 400 1500 ps 
tPHL So, S1 to Output 

tPLH ~ropagation Delay 400 1400 400 1400 400 1400 ps 
tPHL E to Output 

tTLH TransitiOn Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 

PLCC 
VEE = -4.2V to -S.46V unless otherwise specified; Vee = VeeA = GND, TA = O°C to +8SoC 

TA = O°C TA= +25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 300 1000 300 1000 300 1000 ps 
tPHL lox - 13X to Output 

tPLH Propagation Delay 400 1400 400 1400 400 1400 ps 
tPHL So, S1 to Output 

tPLH Propagation Delay 400 1300 400 1300 400 1300 ps 
tPHL EtoOutput 

tTLH Transition Time 300 900 300 900 300 900 ps 
tTHL 20% to 80%, 80% to 20% 
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o . 
SYNERGY SY100S371 

~~ -------------------------------------------------------------------------
TIMING DIAGRAM 

0.7 ± 0.1 ns 
INPUT----, 

TRUE 

OUTPUT 

COMPLEMENT 

~---- +1.05V 

------ +0.31V 

Propagation Delay and TransHlon Times 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY1 00S371 OC 024-1 Commercial 

SY1 00S371 FC F24-1 Commercial 

SY100S371JC J28-1 Commercial 
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..,. LOW-POWER HEX PRELIMINARY 
SYNERGY PECL-TO-TTL TRANSLATOR SY100S390 

SEMICONDUCTOR 

FEATURES DESCRIPTION 

• Operates from a single +5V supply 

• Three-state outputs 

• ESD protection of 2000V 
• Vee output for single-ended use 

• Function and pinout compatible with National and 
Signetlcs F100K 

The SY100S390 is a hex PECl-to-TTL translator for 
converting 1 OOK logic levels to TTL logic levels. Unlike other 
level translators, the SY100S390 operates using only one 
+5V supply. Differential inputs allow each circuit to be used 
as an inverting, non-inverting or differential receiver. An 
internal reference generator provides Vee for single-ended 
operation. The standard three-state o~uts are enabled by 
a common active low TTL compatible OE input. Partitioned 
Vccs on chip are brought out on separate power pins, 
allowing the noisy TTL vcc power plane to be isolated from 
the relatively quiet ECl Vcc. The SY100S390 is ideal for 
applications limited to a single +5V supply, allowing for easy 
PEel-to-TTl interfacing. 

• Available In CERDIP, CERPACK and PLCC 

PIN CONFIGURATIONS 

00 
00 
01 
02 

TTL Vee 
GNO 
GNO 

03 
04 
05 
Os 
05 

Do 
01 
i51 
02 
i52 
OE 
PEeL Vee 
Vss 
03 
03 
04 
04 

PIN NAMES 

Label Function 

Do-Os Data Inputs (pEeL) 

Do-Ds Inverting Data Inputs (PECl) 

00-05 Data Outputs (TTL) 

OE Output Enable (TTL) 

VBS Reference Voltage (PECL) 

© 1994 Synergy Semiconductor Corporation 

1 

2 

3 

4 
5 

6 

g 
-' 

'" I'" 1l.lJ ~ ill '" ClClOa..>Cl 

24 23 22 21 20 19 

Top View 
Flatpack 

F24-1 

7 8 9 1011 12 

'" 0ClCl '" .., 0 o Z Z 00 
:;CJCJ 
t::: 
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03 

Vss 
PEeL Vee 

GNO 

OE 
i52 
02 

18 OJ 
17 D4 

16 

15 
14 

13 

12 

13 

14 

15 

16 

17 

18 

Cl 
(I) v v Z U') II) I.l) 

,::lClp(!lClIClO 

T~View 
Lee 

10 0 8 ~ 18 0 <5 
(!l 

4 04 
3 03 
2 GNO 

1 GNO 

28 GNO 

27 TTL Vec 

26 02 

LOGIC SYMBOL 

Rev.: B Amendment:/O 
Issue Date: April, 1994 

• 



..:-JI.,"!J,."". 'NEIr.W>R/fGY PRELIMINARY 
~.~ ____ ._.. :::::::::::::::::::: __________ ~--~~-----------------=SY~1:00:S:3~: 
LOCK DIAGRAM 

~VBB 

Do 00 DO 
D1 01 
01 

D2 02 
02 

D3 
03 

D4 04 
04 

Ds 05 
05 

OE 

BLOCK DIAGRAM DETAIL 

PECl Vee TTL Vee 

TIL 
DN DIFFERENTIAL OUTPUT ON 

PECl-TO-TIl BUFFER 

TRANSLATOR 

DN 

VBBtECl) 
GEN RATOR 

VBB 

(TTl Vee) 

OUTPUT 
OE ENABLE 

BUFFER 
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o 
SYNERGY 

SEMICONDUCTOR 

TRUTH TABLE 

Data Control 
Inputs Input 
(PEel) (TTL) 

On On OE 

X X H 

L H L 

H L L 

L L L 

H H L 

Open Open L 

L Vee L 

H Vee L 

Vee L L 

Vee H L 

Vee Open L 

Open Vee L 

NOTE: 
1. H = High Voltage Level 

L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 
U = Undefined 

TTL 
Outputs Comments 

Qn 

Z Outputs Disabled 

L Differential Operation 

H Differential Operation 

U Invalid Input Stales 

U Invalid Input States 

U Invalid Input States 

L Single Ended Operation 

H Single Ended Operation 

H Single Ended Operation 

L Single Ended Operation 

H Single Ended Operation 

L Single Ended Operation 

PRELIMINARY 
SY100S390 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Storage Temperture TSTG -65 to +150 ·C 

Max. Junction Temp. TJ 
Ceramic +175 ·C 
Plastic +150 ·C 

Vee Pin Potential to - -0.5 to +7.0 V 
Ground Pin 

TTL Input Voltage(2) - -0.5 to Vee V 

TTL Input Current(2) - -30 to +5.0 mA 

Vee Output Current - -5.0 to +1.0 mA 

PECl Input Potential - GNDtoPECl -
Vee + 0.5V 

Vee Differential - -1.0to+l.0 V 
PECL Vee to TTL Vee 

Voltage Applied to - -0.5 to +5.5 V 
Output in High State 
(with Vee = OV) 
Tri-State Output 

Current Applied to - Twice the mA 
Output in Low State Rated IOl 
(max.) 

NOTES: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 6 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
ofthis data sheet. Exposure to ABSOLUTE MAXI MU M RATING conditions 

GUARANTEED OPERATING CONDITIONS for extended periods may affect device reliability. 
2. Either voltage limit or current limit is suflicientto protect inputs. 

Parameter Symbol Value Unit 

Operating Temperature TA o to +85 ·C 

Supply Voltage Vee +4.75 to +5.25 V 
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-q,YNEIIGY 
SEMJCONDUCrOR 

PRELIMINARY 
SY100S390 

-------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

PEel Vee = +5.0V ± 5%; TTL Vee = +5.0V ± 5%; GND = OV 

Symbol Parameter Min. Max. Unit Condition 

VIH Input HIGH Voltage Data PECl Vee-1.165 PECl Vee - 0.870 V Guaranteed HIGH Signal for ALL 
Inputs (with One Input Tied to Vss) 

OE 2.0 - Guaranteed HIGH Signal (TTL) 

Vil Input lOW Voltage Data PECl Vee - 1.830 PECl Vee - 1.475 V Guaranteed lOW Signal for All 
Inputs (w~h One Input Tied to VSS) 

OE - 0.8 Guaranteed·lOW Signal (TTL) 

Vss Out~ut Reference Voltage PECl Vec - 1.38 PECl Vec - 1.26 V Iss = O.OmA or -1.0mA 

VOH Output HIGH Voltage (TTL) 2.7 - V IOH=-3mA 

VOL Output lOW Voltage (TTL) - 0.5 V IOl = 24mA 

IIH Input HIGH Current Data - 150 JlA ~IN =- VIH(Max.), Do-Os = Vss, 
Do-Os = VIL(Min.) 

OE - 20 VIN = 2.7V (TTL) 

III Input lOW Current OE - -200 JlA VIN = 0.5V (TTL) 

Isvi Input Breakdown OE - 100 JlA VIN = +5.5V, Vrrl = +5.25V 
Current 

leBO Input leakage Current -10 - JlA VIN = GND, Do-Os = vss 
Do-Os = Vll(Min.) 

IOZH Three-State Current - 50 JlA VOUT = +2.7V 
Output HIGH 

lOll Three-State Current - -50 JlA VOUT = +0.5V 
Output LOW 

lee PECl Supply Current 13 30 mA -
leez TTL Supply Current 10 20 mA Three-State 

leel TTL Suply Current lOW 8 17 mA lOW State 

lecH TTL Supply Current HIGH 0.4 2.0 mA HIGH State 

los Output Short Circu~ Current -150 -60 mA VOUT = O.OV, Vee = +5.25 

VOiff Dnferential Input Voltage 150 - mV Required for Full Output Swing 

VeM Common Mode Voltage PECl Vee - 2.0 PECl Vee - 0.5 V -
Veo Clamp Diode Vonage - -1.2 V liN =-18mA 
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"" SYNERGY 
SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS ,. 

CERDIP 
Vee = +5.DV ± 5%;Te = DOG to +85°G 

TA= DOC 

Symbol Parameter Min. Max. 

FMAX Maximum Clock Frequency 100 -
tPLH Propagation Delay(1) 3.3 6.4 
tPHL Data to Output 

tPZH Output Enable Time(2) 2.7 4.8 
tPZL 2.3 3.9 

tPHZ Output Disable Time(2) 2.3 4.6 
tPLZ 2.0 3.6 

NOTES: 
1. Refer to Figure 1. 
2. Refer to Figure 2. 

CERPACK AND PLCC 
Vee = +5.DV ± 5%;Te = DOG to +85°G 

TA= DOC 

Symbol Parameter Min. Max. 

FMAX Maximum Clock Frequency 100 -

tPLH Propagation Delay(1) 3.3 6.2 
tPHL Data to Output 

tPZH Output Enable Time(2) 2.7 4.6 
tPZL 2.3 3.7 

tPHZ Output Disable Time(2) 2.3 4.4 
tPLZ 2.0 3.4 

NOTES: 
1. Refer to Figure 1. 
2. Refer 10 Figure 2. 
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TA= +25°C 

Min. Max. 

100 -
3.3 6.1 

2.7 4.8 
2.3 3.9 

2.3 4.6 
2.0 3.6 

TA= +25°C 

Min. Max. 

100 -

3.3 5.9 

2.7 4.6 
2.3 3.7 

2.3 4.4 
2.0 3.4 

TA = +85°C 

PRELIMINARY 
SY1DDS39D 

Min. Max. Unit 

100 - MHz 

3.3 6.1 ns 

3.0 5.1 ns 
2.6 4.3 

2.3 4.6 ns 
2.0 3.6 

TA= +85°C 

Min. Max. Unit 

100 - MHz 

3.3 5.9 ns 

3.0 4.9 ns 
2.6 4.1 

2.3 4.4 ns 
2.0 3.4 



~YNER(JY PREUMINARY 
SY100S390 

~M~ __________________________________________________________________________ ___ 

TIMING WAVEFORMS 

PEel 
INPUT 

O.7±O.1ns O.7±O.1ns 

~----- PEel Vee - O.95V 

'-------"-'--+------- PEel Vee - 1.69V 

6L1PUT _______ t~'~ "~~v __ _ 

Figure 1. Data-to-Output Propagation Delay 

2.5ns 
~ _____ 3V 

OEINPUT 

------oV 

,..-____ ......... 1 -:-:---;:--::;-;---- VOH 

TTL OUTPUT 

------ OV 

~---3.5V 

TTL OUTPUT 
______ VOL 

Figure 2. Enable/Disable Propagation Delay 
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~YNERGY 
SEMICONDUCTOR 

AC TEST CIRCUIT 

PECl Vee --..... --, .--..... --TTl Vee 

O.lf.1.F J I O.1f.1.F 

r----l---"---=...., \ Il_ 0.1:;·OV 

PECl Vee TTL Vee 
51 

PECl Vee - 1.32V 

PECl Vee - 0.95V 

PECl Vee -1.69~ 

NOTES: 

5tH - ....... ---; 

son 

i 3V 

OV ----1 

5tH-....... ---; 

son 

FpEeL 

FTTL 

GNO = OV. PECl Vee = +5V, TTL Vcc = +5V. 
II and l2 = equal length son impedance lines. 
son terminators are internal to StH measurement unit. 
Oecoupling O.lf!F from GNO to PECl Vee and TTL Vcc. 
All unused outputs are loaded with soon to GNO. 
CL = Fixture and stray capacitance = SOpF. 
Switch S 1 is open for IPLH, IPHL, IPHZ and tPZH tests. 
Switch Sl is closed only for tPLZ and tPZL tests. 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

5Y10053900C 024-1 Commercial 

5Y100S390FC F24-1 Commercial 

SY100S39OJC J28-1 Commercial 

5Y100S390 

soon 

450n 
L2 

GNO 

OPEN 
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-0. . 
IIYNERGY SY100S390 

~~ -------------------------------------------------------------------------
APPLICATION NOTES 

1. Device performance will be enhanced by the use of dual 
VCC power planes, as illustrated in Application Figures 3 
and 4. This will minimize the coupling of TTL switching 
noise into the primary reference to the PECl circuitry 
and take full advantage of the SY100S390's on-chip 
VCC partitioning. 

2. The device's partitioned VCC may be operated from two 
5V ± 5% tolerance supplies provided that they are 
ramped up/down together so that the maximum 
differential is 1V. This is to prevent overstress to internal 
ESD diodes. H the PECl driver to the 'S390 is powered 
from a separate supply, it must obey this sequence rule 
also. 

3. Glitch-free power up, independent of data input levels, is 
achieved if TTL logic HIGH is held on the Output Enable 
pin during ramping up/down of the VCC supply. 

4. Undefined output states can occur for some invalid 

combinations. See Truth Table. This should be avoided 
to prevent possible oscillation or increased power 
consumption due to TTL outputs biased into a quasi 
state with both pull-up and pull-down stages partially on. 
Three-Stating the outputs will counteract the effects of 
invalid input states. 

5. Pins 8, 15 and 22 on the 28-pin PlCC package are tied 
to the chip's substrate and are named GNDs. These 
pins are electrically common to the ground pins 1 , 2 and 
28. For best thermal performance, tie the GND pins to 
the circuit ground plane. They may be tied to an 
electrically isolated thermal dissipation plane or may 
float. 

6. Figure 3 illustrates typical differential input operation. 
7. Figure 4 illustrates typical single-ended input operation. 

Vee + 5.0 VDC 

PECl Vee PLANE TTL Vee PLANE 

Vee VeeA 

Figure 3. 
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~YNERGY 
SEM/CONDUCTDR SY100S390 

------------------------------~-----------------------
APPLICATION NOTES (CONT'D.) 

Vee + 5.0 VDC 

PECl Vee PLANE TTL Vee PLANE 

Figure 4. 
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-=- LOW-POWER HEX PRELIMINARY 
SYNERGY TTL-TO-PECL TRANSLATOR SY100S391 

SEMICONDUCTOR 

FEATURES 

• Operates from a single +5V supply 

• Differential PECl outputs 

• ESD protection of 2000V 
• Companion chip to SV100S390 PECl-to-TTL 

translator 

• Function and pinout compatible with National and 
Signetlcs F100K 

• Available in CERDIP, CERPACK and PLCC 

LOGIC SYMBOL 

E 

PIN CONFIGURATIONS 

as 
04 
Ci4 
03 
03 

Vee 
VeeA 

02 
02 
01 
01 
50 

05 
Ds 
D4 
D3 
E 
GND PECl 
GNDPECl 
GNDTIl 
D2 
D1 
Do 
00 

.J 

&l 
0... 
o 

8w~ 

DESCRIPTION 

The SY100S391 is a hex TTl-to-PECl translator for 
converting TTL logic levels to 100K logic levels. The unique 
feature of this translator is the ability to do this translation 
using only one +5V supply. The differential outputs allow 
each circuit to be used as an inverting/non-inverting translator, 
or as a differential line driver. A common enable (E), when 
lOW, holds all inverting outputs HIGH and all non-inverting 
inputs lOW. 

The SY100S391 is ideal for those mixed PECUTTl 
applications which only have a +5V supply available. When 
used in the differential mode, the S391, due to its high 
common mode rejection, overcomes voltage gradients 
between the TTL and PECl ground systems. 

PIN NAMES 

Label Function 

Do-Ds Data Inputs (TTL) 

00-05 Data Outputs (pEel) 

00-05 Inverting Data Outputs (PECL) 

E Enable Input (TTL) 

D2 
GNDTTl 

GND PEel 
GNDS 

GND PEel 
E 

D3 

12 

13 

14 

15 

16 

17 

18 

Top View 
PlCC 

02 

02 
VeeA 

Vee 
Vee 

Oa 
03 

24 2322 21 20 19 
D4 1 

Ds 2 
05 3 
05 4 
04 5 

Q.i 6 
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Top View 
Flatpaek 

F24-1 

18 D1 

17 
16 

15 

Do 
00 

Co 
14 01 

13 Q1 
7 8 9 10 11 12 

010 8 tS 10 0 >g 
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BLOCK DIAGRAM 

E 

00 
Do 00 

01 
01 01 

02 
02 02 

03 
D3 Q3 

04 
04 04 

05 
Ds 05 

ABSOLUTE MAXIMUM RATINGS(l) 

Rating Symbol Value Unit 

Storage Temperture TSTG -65 to +150 ·C 

Max. Junction Temp. TJ 
Ceramic +175 ·C 
Plastic +150 ·C 

Vee Pin Potential to - -0.5 to +7.0 V 
Ground Pin 

PECl Output Current - -50 mA 
(DC Output HIGH) 

TTL Input VoHage(2) - -0.5 to +7.0 V 

TTL Input Current(2) - -30 to +5.0 mA 

NOTES: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMU M RATING conditions 
for extended periods may affect device reliability. 

2. Either voltage limit or current limit is sufficient to protect inputs. 

TRUTH TABLE 

Inputs 

Dn E 

H H 

l H 

H l 

l L 

NOTE: 

On 

H 

l 

l 

l 

PRELIMINARY 
SY100S391 

Out uts 

On 

l 

H 

H 

H 

1. H = High Voltage Level, L = Low Voltage Level 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Operating Temperature TA 010+85 ·C 

Supply Voltage Vee +4.5 to +5.5 V 

6·141 



-=- .. 
SYNERGY 

SEMICONDUCTOR 

PRELIMINARY 
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-------------------------------------------------------
TTL-TO-PECL DC ELECTRICAL CHARACTERISTICS(1) 

Vcc = +5.0V ± 10%; GND = OV 

Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage Vee-l025 Vee-955 Vee-870 mV VIN = VIH (Max.) or VIL (Min.) 

VOL Output LOW Vo~age Vee-1890 Vee-1705 Vee-1620 Loading with 500 to Vee -2V 

VOHe Output HIGH Voltage Vee-l035 - - mV VIN = VIH (Min.) or VIL (Max.) 
Corner Point High Loading w~h 500 to Vee -2V 

VOle Output LOW Vo~age - - Vee-1610 
Corner Point Low 

VIH Input HIGH Voltage 2.0 - 5.0 V Over Vrrl, VEE, TA Range 

VIL Input LOW Voltage 0 - 0.8 V Over VrrL, VEE, TA Range 

IIH Input HIGH Current - - 10 flA VIN= +2.7V 

Breakdown Current - - 100 flA VIN = +5.5V, Vee = Max. 

III Input LOW Current mA VIN= +0.5V 
On -0.8 - -
E -4.2 

VFeD Input Clamp Diode Voltage -1.2 - - V fiN = -18mA 

Icc Vee Supply Current 32 - 69 mA Inputs Open 

NOTE: 
1. The specified limits represent the "worsl case" value for the parameter. Since these values normally occur at the lemperature extremes, additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "worst case" conditions. 

AC ELECTRICAL CHARACTERISTICS 

CERDIP, CERPACK AND PLCC 
Vcc = +5.0V ± 10%;Tc = O°C to +85°C 

TA = O°C TA = +25°C TA = 85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPlH Propagation Delay 400 1400 400 1400 400 1400 ps 
tPHL Data and Enable to Output 

ITLH Transition Time 350 1700 350 1700 350 1700 ps 
ITHl 20% to 80%, 80% to 20% 
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SEMICONDUCTOR SY1005391 

----------------------------------~== 
TIMING DIAGRAM 

2.5± O.3ns 
_----_ +--+-______ OV 

INPUT _____ -1.5V 

'_ _____ -3.0V 

OUTPUT 

TRUE 

Propagation Delay and Transition Times 
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-------------------------------------------------------
TEST CIRCUIT 

VIH 

0.1!1FJ. 

GNOTTL 

,....--_ t ~'~ ±"~ 

GNOPECL Vee 

l2 
A 

l3 
r 

PRODUCT ORDERING CODE 

Packaga Oparatlng 
Ordering Code Type Range 

SV100S391DC 024-1 Commercial 

SV1 OOS391 FC F24-1 Commercial 

SV100S391JC J28-1 Commercial 
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(-. SINGLE SUPPLY PECl ClockWorks ' \! 

SYNERGY 1:9 CLOCK DRIVER PRELIMINARY 
SEMICONDUCTOR SY100S811 

FEATURES 

• PECl version of popular ECllnPS E111 

• low skew 
• Guaranteed skew spec 

• Vaa output 
• TTL enable Input 
• Selectable TTL or PECl clock Input 

• Single +5V supply 
• Differential Internal design 

• Similar pin configuration to E111 

• PECl I/O fully compatible with Industry standard 

• Internal 75KO PECl Input pull·down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION 

0 

8180 glo 010 

VEE 18 03 

TEN 17 '03 
IN 16 04 

Vcc TOP VIEW lS Veeo PlCC 
iN 14 04 

VBB 13 Os 
TIN 12 Os 

100 iO ~ a~ 0 

PIN NAMES 

Pin Function 

EIN,EIN Differential PECl Input Pair 

TIN TTL Input 

TEN TTL Input Enable 

00, 00 - 08, 08 Differential PECl Outputs 

VBB VBBOutput 

Vec PECl Vec (+5.0V) 

VEE PECl Ground (OV) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S811 is a low skew 1·to-9 PECl differential 
driver designed for clock distribution in new, high-performance 
PECl systems. It accepts either a PECl clock input or a TIL 
input by using the TIL enable pin TEN. When the TIL enable 
pin is at a TTL logic one level, the TIL input is enabled and 
the PECl input is disabled. When the enable pin is set to TTL 
logic zero level, the TIL input is disabled and the PECl input 
is enabled. 

The device is specifically designed and produced for low 
skew. The interconnect scheme and metal layout are carefully 
optimized for minimal gate-to-gate skew within the device. 
Wafercharacterization and process control ensure consistent 
distribution of propagation delay from lot to lot. Since the 
E811 shares a common set of "basic" processing with the 
other members of the EClinPS family, wafer characterization 
at the point of device personalization allows for tighter control 
of parameters, including propagation delay. 

To ensure that the skew specification is met, it is necessary 
that both sides of the differential output are terminated into 
500, even if only one side is being used. In most applications, 
all nine differential pairs will be used and, therefore, 
terminated. In the case where fewer than nine pairs are II 
used, it is necessary to terminate at least the output pairs on 
the same package side (I.e. sharing the same Vcca as the • 
pair(s) being used on that side) in order to maintain minimum 
skew. 

The Vaa output is intended for use as a reference voltage 
for single-ended reception of PECl signals to that device 
only. When using Vaa for this purpose, it is recommended 
that Vaa is decoupled to Vce via a 0.0111F capacitor. 

TRUTH TABLE 

TEN EIN 

l l 

l H 

H X 

H X 
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BLOCK DiAGRAM 

Co 

ao 
01 

EIN 01 
EIN 02 

02 

03 
TIN 

03 
04 

04 
TEN 05 

05 

Os 

as 

07 

07 

Os 

VBB as 

PECl DC ELECTRICAL CHARACTERISTICS 

Vee = Veeo = 5 OV + 5% -
TA= DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

VBB Output Reference Voltage 3.62 - 3.74 3.62 - 3.74 3.62 - 3.74 V Vee = Veeo = 5.0V 

IIH Input HIGH Current - - 150 - - 150 - - 150 !LA -
III Input LOW Current 0.5 - - 0.5 - - 0.5 - - !LA -
VIH Input HIGH Voltage 3.835 - 4.12 3.835 - 4.12 3.835 - 4.12 V Vee = Veeo = 5.0V 

Vll Input LOW Voltage 3.19 - 3.525 3.19 - 3.525 3.19 - 3.525 V Vee = Veeo = 5.0V 

Icc Power Supply Current - 53 65 - 53 65 - 60 74 mA All inputs and outputs 
open 
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SEMICONDUCTOR 

TTL DC ELECTRICAL CHARACTERISTICS 

VCC = Vcco = 5V+ 5% -
TA=O°C TA=+25°C 

Symbol Parameter MIn. Typ. Max. MIn. Typ. Max. 

VIH Input HIGH Voltage 2.0 - - 2.0 - -
VIL Input lOW Voltage - - O.B - - O.B 

IiH Input HIGH Current - - 20 - - 20 
- - 100 - - 100 

IlL Input lOW Current - - -0.6 - - -0.6 

VIK Input Clamp Voltage - - -1.2 - - -1.2 

AC ELECTRICAL CHARACTERISTICS(1-6) 
VCC = vcco = 5V± 5% 

TA=O°C TA = +25°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

tPLH Propagation Delay to Output(l) 

tPHL EIN (differential) 430 - 630 430 - 630 
EIN (single·ended) 330 - 730 330 - 730 
TIN 350 - 950 350 - 950 

tSKEW Within·Device Skew - 25 50 - 25 50 

VPP Minimum PECl Input Swing 250 - - 250 - -
VCMR PECl Common Mode Range -1.6 - -0.4 -1.6 - -0.4 

tr Output RiselFall Times 275 375 600 275 375 600 
tf 20%toBO% 

NOTES: 
1. Part-to-part skew is defined as Max, - Min. value at the given temperature. 

TA=+85°C 

MIn. Typ. Max. 

2.0 - -
- - O.B 

- - 20 
- - 100 

- - -0.6 

- - -1.2 

TA=+85°C. 

Min. Typ. Max. 

430 - 630 
330 - 730 
350 - 950 

- 25 50 

250 - -
-1.6 - -0.4 

275 375 600 

Unit 

V 

V 

j.LA 

mA 

V 

Unit 

ps 

ps 

mV 

V 

ps 

ClockWorks™ 
.PRELIMINARY 

, SY100S811 

Condition 

-
-

VIN- 2.7V 
VIN = 5.0V 

VIN = 0.5V 

liN = -lBmA 

Condition 

2 
3 

4 

5 

6 

-

2. The differential propagation delay is defined as the delay from the crossing points of the differential input signals to the crossing point of the differential 
output signals. ' 

3. The single-ended propagation delay is defined as the delay from the 50% point of the input signal to the 50010 point of the·output signal. 
4. The within-device skew is defined as the worst case difference between any two similar delay paths within a single device. 
5. VPP (min.) is defined as the minimum input differential voltage which will cause no increase in the propagation delay. The Vpp (min.) is AC limited for the 

SSII, as a differential input as low as 50mV will still produce full PECl levels at the output. 

6. VeMA is defined as the range within which the VIH level may vary, with the device still meeting the propagation delay specification. The VIL level must be 
such that the peak-to-peak voltage is less than 1.0V and greater than or equal to Vpp (min.). 

PRODUCT ORDERING CODE 

PACKAGE OPERATING 
ORDERING CODE TYPE RANGE 

SY100S811JC J28-1 Commercial 
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-0. 8-INPUT PECL DIFFERENTIAL PRELIMINARY 

SYNERGY MULTIPLEXER W/TTL SELECTS SY100S863 
SEMICONDUCTOR 

FEATURES 

• low skew 
• Differential PEel Inputs 
• Differential cut-off PEel outputs capable of driving 

25n load for driving data bus 

• Trl-state TTL output 
• TTL select and enable Input 
• ESD protection of 2000V 
• Internal 75KO PEel Input pull-down resistors 
• PEel I/O fully compatible with Industry standard 

BLOCK DIAGRAM 

Do (4) 
lJo (5) 
01 (6) 
t51 (7) 
02 (8) 
1)2 (9) 
03 (10) 
03 (11) 

04 (27) 
'04 (26) 
05 (25) 
05 (24) 
Os (23) 
Os (22) 

07 (21) 
07 (20) 

PIN NAMES 

Pin 

Do, Do - 07, 07 

0,0 

OTTL 

EN 

SElo.1.2 

z .s ..:i ~ 
w w w w en en en 

TTL INPUTS 

, 
Function 

(17) Q. 
(18) Q 

(13) QTTL 

Differential PEel Input Pairs 

Offferential PEel Outputs 

TTL Output 

Enable Input 

Select Inputs 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S863 is a PEel 8:1 multiplexer designed for 
use in new, high-performance PEel systems. It has 
differential PEel outputs and a standard TTL output. The 
TTL select inputs (SElo, SEl 1, SEl2) determine which one 
of the eight differential PEel data inputs (00-07) is 
propagated to the outputs. The enable pin, EN, is provided 
for expansion. When EN is at a TTL logic one level, both 
PEel and TTL outputs are enabled. When the enable pin is 
setto TTL logic zero level, both PEel outputs of the differential 
pair are in cut-off and the TTL output is in a three-state 
condition. 

PIN CONFIGURATION 

'" I'" CD I'" .... p § 00000 > 

54 18 Q 
04 17 a 

SElo 16 Vee 
Vee TOP VIEW 15 EN Plee 

SEL, 14 VeeT 
SEl2 13 aTTL 

Do 12 VGT 

18010010818 

TRUTH TABLE 

EN SE12 SEL1 SELo Q QrrL 

H l l l Do Do 

H l l H 01 ,01 

i H L H l 02 02 

H l H H 03 03 

H H l l 04 04 

H H l H 05 05 

H H H l Os 06 

H H H H 07 07 
l X X X Z Z 
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.. , ,.. SY100S863 E~ ________________________________________________________________________ _ 

PECL DC ELECTRICAL CHARACTERISTICS 

Vee = Veeo = VeeT = 5 OV' VEE = VGT = GND' Te = O°C to +85°C . . 
Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage 3.975 4.045 4.13 V Loading w~h 250 to 3V 

VOL Output LOW Voltage 3.17 3.295 3.38 V Loading w~h 250 to 3V 

VOl Cutoff Voltage - 3 3.10 V Loading W~h 250 to 3V 

VIH Input HIGH Voltage 3.835 - 4.13 V -
Vll Input LOW Voltage 3.17 - 3.525 V -
IIH Input HIGH Current - - 350 lolA VIN - VIH {Max.l 

III Input LOW Current 0.50 - - lolA VIN - Vll (Min.) 

lee Vee Supply Current - 73 88 mA -

TTL DC ELECTRICAL CHARACTERISTICS 

Vee = Veeo = VeeT = 5.0V + 5%; VEE = VGT = GND; Te = O°C to +85°C -
Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage 2.4 2.9 - IoH =-3mA 

VOL Output LOW Voltage - 0.3 0.5 V IOl_ 24mA 

VIH Input HIGH Voltage 2.0 - Vee V -
Vll Input LOW Voltage 0 - 0.8 V -
IIH Input HIGH Current - - 1.0 mA VIN = 2.7V 

III Input LOW Current -0.7 - - mA VIN = 0.5V 

VIK Input Clamp Voltage -1.2 - - V IIN=-18mA 

los Output Short Circuit Current -200 - -60 mA VOUT = OV. VCCT = 5.5V 

IOlHT Tri-state Current Output HIGH - - 70 lolA VOUT- 2.7V 

IOllT Tri-state Current Output LOW -700 - - lolA VOUT= 0.5V 
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PECl AC ELECTRICAL CHARACTERISTICS 

Vee = Veco = 5V ± 5%; VEE = VGT = GND, Tc = O°C to +85°C 

TA= O°C TA=+25°C TA=+85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPlH Propagation Delay(l) ps Rl=50ll 
tPHl DtoO 500 - 900 500 - 900 500 - 900 

SELotoO 300 - 2000 300· - 2000 300 - 2000 
SEL1 to 0 300 - 1750 300 - 1750 300 - 1750 
SEL2toO 300 - 1500 300 - 1500 300 - 1500 

tPZH EN to 0 (Cutoff to HIGH) 300 - 1750 300 - 1750 300 - 1750 ps Figures 1 and 2 
tPHZ EN to 0 (HIGH to Cutoff) 300 - 1300 300 - 1300 300 - 1300 

Ii Output RiselFall Time 300 400 SOD 300 400 SOD 300 400 SOD ps Rl=50ll 
If 20% to 80% 

NOTE: 
1. Part-to-part skew is defined as Max. - Min. value at the given temperature. 

TTL AC ELECTRICAL CHARACTERISTICS 
Vee = Veeo - 5V ± 5%; VEE = VGT = GND, Tc = O°C to +85°C 

TA= O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPlH Propagation Delay(1) ns Figures 3 and 4 
tPHl DtoOTTl 2.5 - 5.0 2.5 - 5.0 2.5 - 5.0 

SELoto OTTl 2.5 - 5.0 2.5 - 5.0 2.5 - 5.0 
SEL1 toOTTl 2.5 - 5.0 2.5 - 5.0 2.5 - 5.0 
SEL2toOTTl 2.5 - 5.0 2.5 - 5.0 2.5 - 5.0 

tPZH EN to TTL Output 2.5 - 5.0 2.5 - 5.0 2.5 - 5.0 ns Figures 3 and 4 
tPZl (Enable Time) 2.5 - 5.0 2.5 - 5.0 2.5 - 5.0 

tPHZ EN to TTL Output 2.5 - 5.0 2.5 - 5.0 2.5 - 5.0 ns Figures 3 and 4 
tPlZ (Disable Time) 2.5 - 5.0 2.5 - 5.0 2.5 - 5.0 

t, Output RiselFall Time ns Cl= 25pF 
If 0.8Vt02.4V 0.3 - 1.S 0.3 - 1.S 0.3 - 1.S 

0.8Vt02.0V 0.3 - 1.2 0.3 - 1.2 0.3 - 1.2 

NOTE: 
1. Part-to-part skew is defined as Max. - Min. value at the given temperature. 
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SEMICONDUCTOR 

PECL-TO-PECL TEST CIRCUITRY 

Vee, VeeT & Veeo ----.--+----, 

CHC 
f 
j Sm -T-r-tL------l 
i RT I 50n 

L ................. ..J 
USE OSCILLOSCOPE CH A 
INTERNAL sou LOAD 
FOR TERMINATION. 

2V 

-3V 

r·············; 
}---'VV\,......---i FnL i 

1... .••..... _-' 
ov 

:E..!"" 

OSCillOSCOPE 

Figure 1. PECl-Io-PECl AC Tesl Circuil 

PECL-TO-PECl SWITCHING WAVEFORMS 

I 
PEClDATA~~--------------------------------------

I 

ENABLE 
I 

i ~ t 
I VOH = 4.1V I I 

PECl OUTPUg VOL = 3.3V I ~ VOZI= 3V t-----------------
-ltPD!--- -I tPHZ I--~ tPZH 1--

Figure 2. PECl-Io-PECl Transition - Propagallon Delay and Transition Times 
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PECL-TO-TTL TEST CIRCUITRY 

Vee, VeeT & vcco ---~ ..... --, 

5V ± ..L 0.111 

VEE, VaT T 7V 

e====f---J~-~D Q ~~~;-State 
Pull-up 

DUT Q 500n 

450n 

...... Qt!.Q ..... 

STIL~~~E[========~ 
50:F I. 

~1N\ ..... -t .. :.::.:.~..1 =-
RT 
50n 

....................... 1 
USE OSCILLOSCOPE r::"Cf:H-:A:-------------=.,-!-::o 
INTERNAL 500 LOAD 
FOR TERMINATION. OSCillOSCOPE 

Figure 3; PECl-to-TTL AC Test Circuit 
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PECl-TO-TTl SWITCHING WAVEFORMS 

PECl DATA 
O::V-:---' 

TTL OUTPUT 

!PlH 

1.5V 

1.5V 1.5V 

!PHl 

Figure 4a. PEel-to-TTL Tran.ldon, Data to TTL Output Delay 

EN 

OV---...I 

1.5V 

TTL OUTPUT----+-...I ~--OV 

TTL OUTPUT----+-... ~_-3.5V 

1.5V 

!PZl 

Figure 4b. EN to TTL Output Enable and Disable Time. 

PRODUCT ORDERING CODE 

PACKAGE OPERATING 
ORDERING CODE TYPE RANGE 

SY100S863JC J28-1 Commercial 
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-=- 5-BIT REGISTERED 
SYNERGY TRANSCEIVER SY100S891 

SEMICONDUCTOR 

FEATURES 

• 25 ohm cut-off bus outputs 
• 50 ohm receiver outputs 
• Transmit and receive registers with separate clocks 
• 1500ps max. delay from ClK1 to Bus Outputs (BUS) 
• 1500ps max. delay from ClK2 to Receiver Outputs 

(Q) 

• Individual bus enable pins 
• Internal 75KO Input pull-down resistors 
• Voltage and temperature compensation for Improved 

noise Immunity 

• Industry standard 100K ECl levels 
• Extended supply voHage option: 

VEE = -4.2V to -5.46V 

PIN CONFIGURATION 

MR 
ClK2 

ClKl 
VEE 

02 
BUSEN2 

01 

~ 0 
zo w 
C/l 
:::l 
ID 

TOP VIEW 
PlCC 

000 
zOC/l 
W :::l 
C/l ID 
:::l 
ID 

« ~ 

8C/l 
>iil 

18 03 
17 BUS3 
16 Vcc 
15 02 
14 BUS2 
13 VCCA 
12 01 

DESCRIPTION 

The SY100S891 is a 5-bit registered transceiver 
containing five bus transceivers with both transmit and 
receive registers. The bus outputs (BUSo - BUS4) are 
specified for driving a 25 ohm bus and the receive outputs 
(00 - 04) are specified for driving a 50 ohm line. The bus 
outputs have a normal high level output voHage and a 
normal low level output voltage when the bus enable 
(BUSENo - BUSEN4) is high. However. the output is 
switched to a cut-off level when a bus-enable is low. This 
cut-off level is sufficiently low that a relatively high 
impedance is presented to the bus in order to minimize 
reflections. There is one bus-enable for each bus driver; a 
clock (ClK1) which is common to all five bus driver 
registers; and a separate clock (ClK2) which is common 
to all five receive registers. Data at the D inputs is clocked 
to the Bus register by a positive transition of ClK 1 and 
data on the bus is clocked into the Receiver register by a 
positive transition of ClK2. A high on the Master Reset 
clears all registers. 

PIN NAMES 

Pin Function 

BUSEN0-4 Bus Enable Inputs 

00-04 Data Inputs 

ClKl Bus Driver Clock Input 

ClK2 Receive Register Clock 

MR Master Reset 

00-04 Bus Receive Outputs 

BUS0-4 Bus Outputs 

© 1994 Synergy Semiconductor Corporation 
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BLOCK DIAGRAM 

Do 25nCUTOFF 
BUSo 

son 
Qo 

BUSENo 

01 25nCUTOFF 
BUSI 

son 
01 

BUSENI 

D2 25nCUTOFF 
BUS2 

son 
02 

BUSEN2 

03 25nCUTOFF 
BUS3 

son 
C==> 03 

BUSEN3 

D4 25nCUTOFF II BUS4 
son 

04 
BUSEN4 

MR 

ClKl 

ClK2 
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SY100S891 

DC ElECTRICAL CHARACTERISTICS 

Vee = -4.2V to -S.46V unless otherwise specified; Vee = VeeA = GND; TA = O°C to +8SoC 

Symbol Parameter Min. Typ. Max. Unit Condition 
VCUT Cut-off Bus Output Voltage -2200 -2160 -2100 mV VIN = VIH (Max.) or Vil (Min.) Loading with 

250 to -2.20V 

VOH Output HIGH Voltage Bus -1025 -955 -BBO mV VIN = VIH (Max.) or Vil (Min.) Loading with 

VOl Output LOW Volt~e Bus -1B10 -1705 -1620 mV 250to-2.0V 

VOHA Output HIGH Voltage Bus -1035 - - mV VIN - VIH (Min.) or Vil (Max.) 

VOlA Output LOW Voltage Bus - - -1610 mV 

VOH Output HIGH Voltage Receiver -1025 -955 -8BO mV VIN - VIH (Max.) or Vil (Min.) Loading with 

VOL Output LOW Voltage Receiver -1B10 -1705 -1620 mV 500to-2.0V 

VOHA Output HIGH Voltage Receiver -1035 - - mV VIN - VIH (Min.) or Vil (Max.) 
VOLA Output LOW Voltage Receiver - - -1610 mV 

VIH Input HIGH Voltage -1165 - -880 mV Guaranteed HIGH Signal for All Inputs 

Vil Input LOW Voltage -1810 - -1475 mV Guaranteed LOW Signal for All Inputs 

III Input LOW Current 0.5 - - itA VIN = Vil (Min.) 

IIH Input High Current - - 150 ItA VIN = VIH (Max.) 

lEE Power Supply Current -216 - - mA Inputs Open 

CIN Input Pin Capacitance - 4 - pF -
COOT Output Pin Capacitance - 5 - pF -
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~YNER(JY . SY100S891 

~ -------------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

Vee = -4.2V to -5.46V unless otherwise specified; Vee = VeeA = GND; TA = O°C to +85°C 

TA=O·C TA = +25·C TA=+85·C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UnH CondHlon 

tPlH Propagation Delay 600 1000 1500 600 1000 1500 600 1000 1500 ps Loaded with 
tPHL CLK, to Bus 250to-2.0V 

tPLH Propagation Delay 500 800 1200 500 800 1200 500 800 1200 ps Loaded with 
tPHL CLK2toQ 500to-2.0V 

tPLH Propagation Delay 500 800 1200 500 800 1200 500 800 1200 ps Loaded with 
tPHL BUSEN to Bus 250to-2.0V 

tPLH Propagation Delay 600 1000 1500 600 1000 1500 600 1000 1500 ps Loaded with 
tPHL Master Reset to Bus 250to-2.0V 

tPLH Propagation Delay 500 800 1200 500 800 1200 500 800 1200 ps Loaded with 
tPHL Master Reset to Q 500to-2.0V 

Is Set·upTime ps -
BusWrtCLK2 - - 400 - - 400 - - 400 
DWrtCLK, - - 400 - - 400 - - 400 

tREL Master Reset Release Time - - 1000 - - 1000 - - 1000 ps -
th Hold lime ps -

BusWrtCLK2 - - 400 - - 400 - - 400 
DWrtCLK, - - 400 - - 400 - - 400 

I, Output Rise lime ps 
Bus 500 - 1000 500 - 1000 500 - 1000 250 Load 
Q 300 - 900 300 - 900 300 - 900 500 Load 

If Output Fall Time ps 
Bus 500 - 1000 500 - 1000 500 - 1000 250 Load 
Q 300 - 900 300 - 900 300 - 900 500 Load 

ISKEW Skew (Maximum difference - 100 - - 100 - - 100 - ps -
between slowest and 
fastest path) 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY1 00S891 JC J28·1 Commercial 
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o SYNERGY LOGIC ORDERING INFORMATION 
SEMICONDUCTOR 

SV..... ' l$. , C TL _______ I 

II:> 1994 Synergy Serriconductor Corporation 

SPECIAL PROCESSING 

TEMPERATURE RANGE 

C = Commercial 

PACKAGE IDENTIFIER 

D =CERDIP 
F =CERPACK 
J - PLCC (Plastic Leaded Chip Carrier) 
Z - Plastic SOIC (Small Outline IC) 
X = Other 

FUNCTION CODE 

FAMILY CODE 
S = Super-300K 
E = ECLinPS 
H - Clock DriverslTranslators 

EL = ECLinPS Lite 
EL T = ECLinPS Lite Translators 

DEVICE TYPE PREFIX 

10 = 10K DC Levels with -5.2V ± 5% Supply 
100 = 100K DC Levels with Extended -4.2V to -5.46V Supply 

6-158 
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~ SYNERGY TRANSLATORS 
SEMICONDUCTOR 
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o DC SPECIFICATIONS 
SYNERGY 10H AND 100H 

SEMICONDUCTOR 

10H ECl DC ELECTRICAL 

VCCT = 5 OV + 10%; VEE = -5.2V + 5% - -

TA= QOC TA= +25°C TA=+75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 145 - 145 J.1A -
IlL Input LOW Current - 1.5 - 1.0 - 1.0 mA -
VIH Input HIGH Vo~age -1170 -840 -1130 -810 -1070 -735 mV -
VIL Input LOW Voltage -1950 -1480 '-'1950 -1480 -1950 -1450 mV -
VOH Output HIGH Voltage -1020 -840 -980 -810 -920 -735 mV 50Qto-2.0V 

VOL Output LOW Vo~age -1950 -1630 -1950 -1630 -1950 -1600 mV 50Qto-2.0V 

1 DOH ECl DC ELECTRICAL 

VCCT = 5.0V ± 10%; VEE = -4.5V ± 0.3V 

TA= QOC TA= +25°C TA= +75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 145 - 145 J.1A -
IlL Input LOW Current - 1.5 - 1.0 - 1.0 mA -
VIH Input HIGH Vo~age -1165 -880 -1165 -880 -1165 -880 mV -
VIL Input LOW Voltage -1810 -1475 -1810 -1475 -1810 -1475 mV -
VOH Output HIGH Vo~age -1025 -880 -1025 -880 -1025 -880 mV 50Qto-2.0V 

VOL Output LOW Voltage -1810 -1620 -1810 -1620 -1810 -1620 mV 50Qto-2.0V 

TTL DC ELECTRICAL CHARACTERISTICS 

VCCT = 5.0V ± 10%; VEE = -5.2V ± 5% (10H Version), VEE = -4.5V ± 0.3V (100H Version) 

TA= DOC TA = +25°C TA= +75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VIH Input HIGH Voltage 2.0 - 2.0 - 2.0 - V -
VIL Input LOW Voltage - 0.8 - 0.8 - 0.8 V -
IIH Input HIGH Current - 20 - 20 - 20 J.1A VIN = 2.7V 

- 100 - 100 - 100 VIN = 7.0V 

IlL Input LOW Current - -0.6 - -0.6 - -0.6 mA VIN = 0.5V 

VIK Input Clamp Voltage - -1.2 - -1.2 - -1.2 V IIN=-18mA 

VOH Output HIGH Voltage 2.5 - 2.5 - 2.5 - V IOH =-3.0mA 
2.0 - 2.0 - 2.0 - IOH=-15mA 

VOL Output LOW Voltage - 0.55 - 0.55 - 0.55 V IOL= 48mA 

© 1994 Synergy Semiconductor Corporation 
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~ 9-81T TTL-Eel SY10H600 
SYNERGY TRANSLATOR SY100H600 

SEMICONDUCTOR 

FEATURES 

• 9-bit Ideal for byte-parity applications 

• Flow-through configuration 

• Extra TTL and ECl power/ground pins to minimize 
switching noise 

• ECl and TTL enable inputs 

• Dual supply 

• 3.5ns max. D to Q 

• PNP TTL Inputs for low loading 

• ESD protection of 2000V 

• Choice of ECl compatibility: MECl 10KH (10Hxxx) 
or 100K (100Hxxx) 

• Fully compatible with Motorola MC10H/100H600 

PIN CONFIGURATION 

b 
on ... 
00 o '" >0 '" - 0 000 

D6 26 18 00 
D7 27 17 01 
D8 28 16 VeeE 

GND <D TOP VIEW 15 Veeo PlCC 
ENTTl 2 14 02 

NC 3 13 Veeo 
ENECl 12 03 

00 o '" w 
80~ 00 
> 

PIN NAMES 

Pin Function 

GND TTL Ground (OV) 

VeeE ECl Vee (OV) 

Veeo ECl Vcc (OV) - Outputs 

VCCT TTL Supply (+5.0V) 

VEE ECl Supply (-5.2/-4.5V) 

Do-De Data Inputs (TIL) 

Qo-Q8 Data Outputs (ECl) 

ENECl Enable Control (ECl) 

ENTTl Enable Control (TTL) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H600 and SY100H600 are 9-bit, dual supply 
TTl-to-ECl translators. Devices in the Synergy 9-bit 
translator series utilize the 28-lead PlCC for optimal power 
pinning, signal flow-through and electrical performance. 

The H600 features both ECl and TTL logic enable 
controls for maximum flexibility. 

The 10H version is compatible with MECl 10KH ECl 
logic levels. The 100H version is compatible with 100K 
levels. 

BLOCK DIAGRAM 

ENECl 
ENTTL 

Do 00 

D1 01 

D2 02 

D3 Q3 

TTL D4 04 Eel 

Os 05 

Os 06 

D7 07 

DB 08 

Rev.: B Amendmenl:1O 
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SY10H600 
SY100H600 ~Y. 

----~--~------------------~--------~------------~ 
TRUTH TABLE 

ENECL ENTTL D Q 

H X H H 

H X l l 

X H H H 

X H l l 

l L X l 

DC ELECTRICAL CHARACTERISTICS 

VCCT = 5.0V ± 10%; VEE = -5.2V ± 5% (10H Version); VEE = -4.5V ± O.3V (100H Version) 

TA=O°C TA=+25°C TA: +75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

lEE Power Supply Current, ECl mA -
10H - 125 - 125 - 125 
100H - 122 - 123 - 132 

ICCH Power Supply Currenl, TIL - 48 - 48 - 48 mA -
!ceL - 50 - 50 - 50 

AC ELECTRICAL CHARACTERISTICS 

VCCT = 5.0V ± 10%; VEE = -5.2V ± 5% (10H Version); VEE = -4.5V ± O.3V (100H Version) 

TA= O°C TA= +25°C TA= +75°C 

Symbol Parameter Min. Max. Min. Max.· Min. Max. Unit Condition 

IPlH Propagalion Delay 10 OUlpul ns 50ilI0-2.0V 
IPHL 0 1.4 3.0 1.5 3.2 1.7 3.5 

ENECUENTTl 1.8 3.7 1.9 3.9 2.0 4.1 

Ir OUlput RiselFall Time 0.5 1.5 0.5 1.5 0.5 1.5 ns 50ilI0-2.0V 
If 20% to 80%, 80% 10 20% 

PACKAGE ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10H60OJC J28-1 Commercial 

SY100H60OJC J28-1 Commercial 
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~ 9-81T Eel-TTL SV10H601 
SYNERGY TRANSLATOR SV100H601 

SEMICONDUCTOR 

FEATURES 

• 9-blt Ideal for byte-parity applications 

• 3-state TTL outputs 
• ESD protection of 2000V 
• Flow-through configuration 
• Extra TTL and ECl power pins to minimize switching 

noise 

• ECl and TTL 3-state control Inputs 
• 4.8ns max. delay Into 50pF, 9.6ns Into 200pF (all 

outputs switching) 

• PNP TTL Inputs for low loading 
• Choice of ECl compatibility: MECl 10KH (10Hxxx) 

or lOOK (100Hxxx) 

• Fully compatible with Motorola MC10H/100H601 

PIN CONFIGURATION 

"'~ g(S~ 
OCJ> CJ 00 

04 26 1S OS 
03 27 17 07 

VCCT 2S 16 VCCE 
02 ill TOP VIEW 15 Os PlCC 

GNO 2 14 05 

01 3 13 04 
Qo 12 03 

I~ ~I~ 
w 8 ~ '" w 00 
> 

PIN NAMES 

Pin Function 

GNO TTL Ground (OV) 

VCCE ECl VCC (OV) 

VCCT TTL Supply (+S.OV) 

VEE ECl Supply (-S.2/-4.SV) 

Oo-Os Oata Inputs (ECL) 

Oo-Qs Oata Outputs (TTL) 

OEECL 3-State Control (ECL) 

OETTL 3-State Control (TTL) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H60l and SY100H60l are 9-bit. dual supply 
ECL-to-TTl translators. Devices in the Synergy 9-bit 
translator series utilize the 28-lead PlCC for optimal power 
pinning. signal flow-through and electrical performance. 

The devices feature a 48mA TTL output stage and AC 
performance is specified into both a 50pF and 200pF load 
capacitance. For the 3-state output disable. both ECl and 
TTL control inputs are provided. allowing maximum design 
flexibility. 

The 10H version is compatible with MECl 10KH Eel 
logic levels. The 100H version is compatible with lOOK 
levels. 

BLOCK DIAGRAM 

OEECl 

OETTl 

Do 00 

01 01 

02 02 

OJ 03 

EeL D4 04 TTL 

Os 05 

Os 06 

07 07 

DB Os 

Rev.: B Amendment:JO 
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~ 
. SYNERGY S~~:~: 
E~ ________________________________________ ~------~~~~--------------

TRUTH TABLE 

OEECL OETTl D .0 

L l l l 

l l H H 

H X X Z 

X H X Z 

DC ELECTRICAL CHARACTERISTICS 

vccr = 5.0V ± 10%; VEE = -5.2V ± 5% (10H Version); VEE = -4.5V ± 0.3V (100H Version) 

TA=O·C TA=+25·C TA = +75·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

lEE Power Supply Current, ECl - 46 - 46 - SO mA -
ICCH Power Supply Current, TTl - 110 - 110 - 110 mA -
!cCl - 110 - 110 - 110 
Iccz - 10S - 10S - 10S 

los Output Short Circu~ Current -100 -22S -100 -225 .. 400 -225 mA VOIIr=OV 

IOZH Output Disable Current HIGH - SO - so - SO ~A VOI.Jr= 2.7" 

lOll Output Disable Current lOW - -50 - -so - -so ~A VOIIr = O.SV 

AC ELECTRICAL CHARACTERISTICS 

Vecr = 5.0V ± 10%; VEE = -5.2V ± 5% (1 OH Version); VEE = -4.5V ± 0.3V (100H Version) 

TA= O·C TA= +25·C TA=+7S·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPlH Propagation Delay to Output 1.7 4.8 1.7 4.8 1.7 4.8 ns Cl- SOpF 
tPHl 3.4 9.6 3.4 9.6 3.4 9.6 Cl= 200pF 

tPlZ Output Disable Time, OEECl 3.7 6.S 3.7 6.S 3.7 6.S ns Cl = SOpF 
tPHZ S.4 13 S.4 13 S.4 13 Cl=200pF 

tPlZ Output Disable Time, OETTl 4.3 7.S 4.3 7.S 4.3 7.S ns Cl= SOpF 
tPHZ 7.0 1S 7.0 1S 7.0 1S Cl=200pF 

tPZl Output Enable Time, OEECl 3.S 6.0 3.S 6.0 3.S 6.0 ns Cl= SOpF 
tPZH S.O 12 S.O 12 S.O 12 Cl=200pF 

tPZl Output Enable Time, OETTl 4.2 7.0 4.2 7.0 .4.2 7.0 ns Cl= SOpF 
tPZH 6.0 14 6.0 14 6.0 14 Cl-200pF 

tr Output RiselFall Time - 1.2 - 1.2 - 1.2 ns Cl= SOpF 
tf 1.0V-2.0V - 3.0 - 3.0 - 3.0 Cl=200pF 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10H601JC J28·1 Commercial 

SY100H601JC J28 .. 1 Commercial 
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~ 9-BIT lATCH TTl-ECl SY10H602 
SYNERGY TRANSLATOR SY100H602 

SEMICONDUCTOR 

FEATURES 

• 9-bit Ideal for byte-parity applications 
• Flow-through configuration 

• ESO protection of 2000V 
• Extra TTL and ECl power/ground pins to minimize 

switching noise 

• Oual supply 
• 3.5ns max. 0 to Q 

• PNP TTL Inputs for low loading 
• Choice of ECl compatibility: MECl 10KH (10Hxxx) 

or 100K (100Hxxx) 

• Fully compatible with Motorola MC10H/100H602 

PIN CONFIGURATION 

G 
on ... 
00 U '" >0 '" ~ 0 000 

06 26 18 00 

07 27 17 01 

08 28 16 VeeE 
GND <D TOP VIEW 15 Veea 

PLCC 
MR 14 02 

LEN 3 13 Veea 
ENECL 12 Q3 

00 a o W III V 
u !S!0O u 
> 

PIN NAMES 

Pin Function 

GNO TTL Ground (OV) 

VeeE ECL Vee (OV) 

Vcea ECL Vcc (OV) - Outputs 

VCCT TTL Supply (+S.OV) 

VEE EeL Supply (-S.2/-4.5V) 

Oo--Os Data Inputs (TTL) 

Oo--Os Data Outputs (ECL) 

LEN Latch Enable (ECL) 

MR Master Reset (ECL) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H602 and SY100H602 are 9-bit, dual supply 
TTl-to-ECl translators with latches. Devices in the 
Synergy 9-bit translator series utilize the 28-lead PlCC for 
optimal power pinning, signal flow-through and electrical 
performance. 

The H602 features Ootype latches. latching is controlled 
by latch Enable (lEN), while the Master Reset input resets 
the latches. A post-latch logic enable is also provided 
(ENECl), allowing control of the output state without 
destroying latch data. All control inputs are ECl level. 

The 10H version is compatible with MECl 10KH ECl 
logic levels. The 100H version is compatible with 100K 
levels. 

BLOCK DIAGRAM 

ENECL 

Do Qo 

01 01 

D2 02 

03 
03 

TIL D4 
04 Eel 

Os 
05 

Os Os 

07 07 

08 08 

LEN 

MR 

Rev.: B Amondment:1O 
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0' . 
~y 

SY1GH602 
SY100H602 

-------------------------------------------------------
TRUTH TABLE 

D I.EN MR ENECL Q 

L L L H L 

H L L H H 

X H L H Co 

X X H H L 

X X X L L 

DC ELECTRICAL CHARACTERISTICS 

VeeT .. 5.0V ± 10%; VEE = -5.2V ± 5% (10H Version); VEE = -4.5V + 0.3V (100H Version) -

TA= GOC TA=+25°C TA= +75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

lEE Power Supply Current, ECL mA -
10H - 125 - 125 - 125 
100H - 122 - 123 - 132 

IcCH Power Supply Current, m - 48 - 48 - 48 mA -
ICCL - 50 - 50 - 50 

AC ELECTRICAL CHARACTERISTICS 

VeeT = 5.0V ± 10%; VEE = -5.2V ± 5% (10H Version); VEe = -4.5V ± 0.3V (100H Version) 

TA= GOC TA = +25°C TA = +75°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Propagation Delay to Output ns -
tPHL 0 1.4 3.0 1.5 3.2 1.7 3.5 

LEN 2.0 3.4 2.1 3.5 2.4 3.7 
MR 2.0 3.4 2.1 3.5 2.5 3.9 
ENECL 1.S 3.2 1.7 3.3 1.8 3.7 

Is Set-up Time, 0 to LEN 2.0 - 2.0 - 2.0 - ns -
th Hold lime, 0 to LEN 1.0 - 1.0 - 1.0 - ns -
tw(L) LEN Pulse Width, LOW 2.0 - 2.0 - 2.0 - ns -
tr Output Rise/Fall Time 0.5 1.5 0.5 1.5 0.5 1.5 ns -
If 20% to 80%, 80% to 20% 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10HS02JC J28·1 Commercial 

SY100H602JC J28·1 Commercial 

NI 



..,. 9-BIT lATCH ECl-TTl SY10H603 

SYNERGY TRANSLATOR SY100H603 
SEMICONDUCTOR 

FEATURES 

• 9-bit Ideal for byte-parity applications 

• 3-state TTL outputs 

• ESD protection of 2000V 
• Flow-through configuration 

• Extra TTL and ECl power/ground pins to minimize 
SWltchln..Q noise 

• Dual supply 
• 6.0ns max. delay Into 50pF,12ns Into 200pF (all 

outputs switching) 

• PNP TTL Inputs for low loading 

• Choice of ECl compatibility: MECl 10KH (10Hxxx) 
or 100K (100Hxxx) 

• Fully compatible wHh Motorola MC10H/100H603 

PIN CONFIGURATION 

Cl t3 Cl 

0 Z 0 
CS 

Z r- ., 
(!l> (!lOO 

04 26 1S OS 
Qa 27 17 07 

VCCT 2S 16 VCCE 
02 <D TOP VIEW 1S 06 

PlCC 
GND 2 14 Os 

01 3 13 04 
Co 12 03 

a: zr tll :::iE~~> 
w 
0 

PIN NAMES 

Pin Function 

GNO TIL Ground (OV) 

VCCE ECl Vcc (OV) 

VCCT TIL Supply (+5.0V) 

VEE ECl Supply (-5.2/-4.5V) 

Do-Os Data Inputs (ECl) 

Oo-Qs Data Outputs (TIL) 

OEECl 3-state Control (ECl) 

lEN latch Enable (ECl) 

MR Master Reset (ECl) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SV10H603 and SV100H603 are 9-bit. dual supply 
ECl-to-TTl translators. Devices in the Synergy 9-bit 
translator series utilize the 28-lead PlCC for optimal power 
pinning. signal flow-through and electrical performance. 

The devices feature a 48mA TTL output stage and AC 
performance is specified into both a 50pF and 200pF load 
capacitance. latching is controlled by latch Enable (lEN) 
and Master Reset (MR) resets the latches. A HIGH on 
OEECl sends the outputs into the high impedance state. 
All control inputs are ECl level. 

The 10H version is compatible with MECl 10KH ECl 
logic levels. The 100H version is compatible with 100K 
levels. 

BLOCK DIAGRAM 

OEECl 

Do 00 

01 01 

02 02 

03 Qa 

Eel D4 04 TTL 

Os as 

06 Os 

07 07 

Os as 

lEN 
MR 

Rev.: 8 Arrsndment:1O 
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TRUTH TABLE 

D LEN MR' , ,OEECL .,Q,. 

L L .' L L 
~ .' 

L 

H L L L H 

X H L L Qo 

X X H L L 

X X X H Z 

DC ELECTRICAL CHARACTERISTICS 

VeeT = 5 OV + 10%' VEE = -5 2V + 5% (10H Version)' VEE = -4 5V + 0 3V (100H Version) - , - , -

TA= O°C TA = +25°C TA=+75°C 

Symbol Parametar Min. Max. Min. Max. Min. Max. Unit Condition 

lEE Power Supply Current, ECL 45 63 45 64 45 68 mA -
leeH Power Supply Current, TrL 80 110 80 110 80 110 mA -
ICCl 80 110 80 110 80 110 
leez 80 110 80 110 80 110 

los Ou~ut Short Circuit Current -100 -225 '-100 -225 -100 -225 mA VOUT "; OV 

10ZH Output Disable Current, HIGH - 50 - 50 - 50 ~A VOUT = 2.7V 

10ZL Output Disable Current, LOW - -50 - -50 - -50 ~ VOUT= 0.5V 

AC ELECTRICAL CHARACTERISTICS 

VeeT = 5.0V ± 10%; VEE = -5.2V ± 5% (10H Version); VEE = -4,5V ± 0.3V (100H Version) 

TA=O°C TA= +25°C TA=+75°C 

Symbol Parametar Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Propagation Delay D 3.2 6.0 3.2 6.0 3.2 6.0 ns CL= 50pF 
tPHL to Output 6.4 12 6.4 12 6.4 12 Cl= 200pF 

LEN 3.5 6.5 3.5 6.5 3.5 6.5 ns CL= 50pF 
7.0 13 7.0 13 7.0 13 CL=200pF 

MR 3.0 6.0 3.0 6.0 3.0 6.0 ns CL=50pF 
6.0 12 6.0 12 6.0 12 CL= 200pF 

ts Set-up Time, D to LEN 1.5 - 1.5 - 1.5 - ns -
th Hold Time, D to LEN 0.8 - 0.8 - 0.8 - ns -
tw(L) LEN Pulse Width, LOW 2.0 - 2.0 - 2.0 '- ns -
tPLZ Output Disable Time 2.5 6.5 2.5 6.5 2.5 6:5 ns CL= 50pF 
tPHZ 4.2 13 4.2 13 4.2 13 Cl= 200pF 

tPZL Output Enable Time 2.0 5.0 2.0 5.0 2.0 5.0 ns CL=50pF 
tPZH 4.0 10 4.0 10 4.0 10 CL= 200pF 

tr Output RiselFall Time 0.2 1.2 0.2 1.2 0.2 1.2 ns CL- 50pF 
tf 1.0V-2.0V 0.2 3.0 0.2 3.0 0.2 3.0 CL- 200pF 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10H603JC J28-1 Commercial 

SY100H603JC J28-1 Commercial 
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~ REGISTERED HEX ADVANCE INFORMATION 

SYNERGY TTL-TO-PEeL SY10H606 
SEMICONDUCTOR TRANSLATOR SY100H606 

FEATURES 

• Differential son ECl outputs 
• Choice between differential PECl or TTL clock Input 

• Single +5V power supply 
• Vaa output for single-ended use 
• Multiple power and ground pins to minimize noise 

• Specified within-device skew 

• ESD protection of 2000V 
• Fully compatible with Motorola MC10H/100H606 

PIN CONFIGURATION 

.... UJ 
U 

~ 0 '" U <'l ..,. '" 0>0 00 

Do 18 Q5 

TClK 17 Q5 

VBB 16 Q4 

elK TOP VIEW 15 Q4 
PlCC 

ClK 14 VCCE 

MR 13 Q3 

VCCE 12 Q3 

010 ~ 616 (nO 
C!J 

PIN NAMES 

Pin Function 

Do- D5 TTL Data Inputs 

ClK,ClK Differential PECl Clock Inputs 

TClK TTL Clock Input 

MR PECl Master Reset Input 

00-Q5 True PECl Outputs 

Qo-Qs Inverted PECl Outputs 

VCCE PECl Vcc 

VCCT TTL Vcc 

GND TTL/PECl Ground 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H606 and SY100H606 are 6-bit, registered, 
single supply TTl-to-PECUranslators. The devices feature 
differential PECl outputs as well as a choice between 
either a differential PECl clock input or a TTL clock input. 
The asynchronous master reset control isa PECl level 
input. 

With its differential ECl outputs and TTL inputs, the 
H606 device is ideally suited for the transmit function of a 
HPPI bus-type board-to-board interface application. The 
on-chip registers simplify the task of synchronizing the data 
between the two boards. 

The device is available in either ECl standard: the 10H 
device is compatible with 10KH logic levels, while the 100H 
device is compatible with 100K logic levels. 
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LOGIC SYMBOL 

r·······················j··O·F··s··i3irs··············· ....... ] 
1 ! 

Dn I D Q : 
Qn 

Qn 

I 
I ClK

R
! 

1... ................................................................... .1 
ClK 

ClK 

TClK 

MR 

VBB .. 7 
, 
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ADVANCE INFOAMAnON 
SY10Hl100H606 ~sy -------------------------------------------------------

TRUTH TABLE 

Dn MR TClK/ClK On+1 

l l Z l 

H l Z H 

X H X l 

NOTE: 

1. Z - LOW-to-HIGH transition. 

DC ELECTRICAL CHARACTERISTICS 

VCCE = vccr = 5.0V ± 5% 

TA.O°C TA. +25°C TA=+SSOC 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UnH CondHlon 

lEE ECl Power Supply Current - - - - - - - - - mA -
ICCH TIL Power Supply Current - - - - - - - - - mA -
iccL - - - - - - - - - mA -

AC ELECTRICAL CHARACTERISTICS 

VCCE = vccr = 5.0V ± 5% 

TA = O°C TA=+25°C TA=+SSoC 

Symbol Parameter Min. . Typ. Max. Min. Typ • Max. Min. Typ. Max. UnH CondHlon 

tPLH Propagation Delay to Output ns -
tPHL ClKtoO - - - - 2.0 - - - -

TClKtoO - - - - 3.0 - - - -
MRtoO - - - - 2.B - - - -

tSKEW DevieeSkew ns -
Part-to-Part Skew - - - - 1.0 - - - -
Within-Device Skew - - - - 0.35 - - - -

ts Set-upTime - - - - 0.5 - - - - ns -
tH Hold Time - - - - 0.5 - - - - ns -
tPW Minimum Pulse Width ns -

ClK, MR - - - - 1.0 - - - -
VPP Minimum Input Swing - - - - 150 - - - - mV -
tr RiselFall Times - - - - 1.0 - - - - ns 20%-BO% 
tf 

PRODUCT ORDERING CODE 

Ordering Package Operetlng 
Code Type Range 

SY10H606JC J2B-1 Commercial 

SY100H606JC J2B·1 Commercial 
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~ REGISTERED HEX ADVANCE INFORMATION 

SYNERGY PEel-TO-TTl SY10H607 
SEMICONDUCTOR TRANSLATOR SY100H607 

FEATURES 

• Differential PECl data and clock Inputs 
• 48mA sink, 15mA source TTL outputs 

• Single +5V power supply 
• Multiple power and ground pins to minimize noise 

• Specified within-device skew 
• Vee output for single-ended use 

• ESD protection of 2000V 
• Fully compatible with Motorola MC10H/100H607 

PIN CONFIGURATION 

G 
CJ .... 

a () .. Z 8 a: 
>0 ~o> :E 

02 18 55 
01 17 Ds 
Qo 16 D4 

TGND TOP VIEW 1S D4 
PlCC 

ClK 14 VCCE 

ClK 13 D3 

Vaa 12 D3 

8 18 ~ 010 ~I~ 
(!) 
w 

PIN NAMES -
Pin Function 

Do-Ds True PECl Data Inputs 

Do-Os Inverted PECl Data Inputs 

ClK,ClK Dnferential PECl Clock Input 

MR PECl Master Reset Input 

Oo-Os TTL Outputs 

VCCE PECl VCC 

VCCT TTL Vce 

TGND TTL Ground 

EGND PEClGround 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H60? and SY100H607 are 6-bit, registered, 
dual supply PECl-to-TTl translators. The devices feature 
differential PEel inputs for both data and clock. The TTL 
outputs feature 48mA sink, 1SmA source drive capability 
for driving high fanout loads. The asynchronous master 
reset control is a PEel level input. 

With its differential PEel inputs and TTL outputs, the 
H60? device is ideally suited for the receive function of a 
HPPI bus-type board-to-board interface application. The 
on-chip registers simplify the task of synchronizing the data 
between the two boards. 

The device is available in either Eel standard: the 10H 
device is compatible with 10KH logic levels, while the 100H 
device is compatible with 100K logic levels. 
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o ADVANCE INFORMATION 
SYNERGY SY10Hl100H607 
EM~ ____________________________________________ ~--~-----------------------

TRUTH TABLE 

On MR TCLKlCLK Qn+ 1 
, 

l l Z l 

H l Z H 

X H X l 

NOTE: 
1, Z = LOW-to-HIGH transition. 

DC ELECTRICAL CHARACTERISTICS 

VCCE = VCCT = 5.0V ± 5% 

TA= O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

lEE ECl Power Supply Current - - - - - - mA -
ICCH TTL Power Supply Current - - - - - - mA -
!cCl - - - - - - mA -

AC ELECTRICAL CHARACTERISTICS 

VCCE = VCCT = 5.0V ± 5% 

TA =O°C TA=+2S0C TA=+ 85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

tPlH Propagation Delay to Output ns -
tPHl ClKtoO - - - - 6.5 - - - -

MRtoO - - - - 6.5 - - - -
tSKEW Device Skew ns -

Part-to-Part Skew - - - - 2.0 - - - -
Within-Device Skew - - - - 0.7 - - - -

ts Set-upTime - - - - 0.5 - - - - ns -
tH Hold Time - - - - 0.5 - - - - ns -
tPW Minimum Pulse Width ns -

ClK, MR - - - - 1.0 - - - -
VPP Minimum Input Swing - - - - 150 - - - - mV -
t, Rise/Fall Times - - - - 1.2 - - - - ns 20%-SO% 
If 

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY10H6017C J2S-1 Commercial 

SY100H607JC J2S-1 Commercial 
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~ SINGLE SUPPLY ClockWorks1 '! 

PECL-TTL 1 :9 PRELIMINARY 
SYNERGY CLOCK DRIVER SY10/100H641 

SEMICONDUCTOR 

FEATURES 

• PECl-TTl version of popular ECLlnPS E111 

• Guaranteed low skew specification 

• latch 
• Differential internal design 
• Vaa output for single-ended operation 

• Single +5V supply 
• ESD protection of 2000V 

• Reset/enable 
• Extra TTL and ECl power/ground pins 
• Choice of ECl compatibilHy: MECl 10KH (10Hxxx) 

or lOOK (l00Hxxx) 

• Fully compatible with Motorola MC10H641/100H641 

PIN CONFIGURATION 

$0>0>0$ 

Gr 26 18 VBB 

05 27 17 D 
Vr 28 16 D 
04 CD TOP VIEW 15 VE 

PLCC 
Vr 2 14 LEN 
03 3 13 GE 
Gr 4 12 EN 

$0> ~ f-
0> 0$ 

PIN NAMES 

Pin Function 

Gr TTL Ground (OV) 

VT TTL Vcc (+5.0V) 

VE ECL Vcc (+5.0V) 

GE ECL Ground (OV) 

D,D Signal Input (positive ECL) 

VBB VaB Reference Output (positive ECl) 

00-08 Signal Outputs (TTL) 

EN Enable Input (positive ECl) 

LEN Latch Enable Input (positive ECL) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H641 and SY100H641 are Single supply, low 
skew translating 1 :9 clock drivers. Devices in the Synergy 
H600 translator series utilize the 28-lead PlCC for optimal 
power pinning, signal flow-through and electrical 
performance. 

The devices feature a 24mA TTL output stage with AC 
performance specified into a 50pF load capacitance. A 
latch is provided on-chip. When lEN is lOW (or left open, 
in which case it is pulled lOW by the internal pull-downs), 
the latch is transparent. A HIGH on the enable pin (EN) 
forces all outputs lOW. 

The 10H version is compatible with MECl 10KH ECl 
logic levels. The 100H version is compatible with lOOK 
levels. 
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~ .. , .' ClockWorks™ 
Y PREUMINARY 

SYNERGY , SY10/100H641 §M~ ~~ ____________________________________ ~ ________ ~ __ ~ ______ ~ ________ _ 

ABSOLUTE MAXIMUM RATINGS(l) TRUTH TABLE 

Rating Symbol Value Unit 0 LEN EN Q 

Power Supply Voltage Ve(ECl) -0.5 to +7.0 Vde l l l l 

VT(TTl) -0.5 to +7.0 H l l H 

Input Voltage VI (ECl) 0.0 to Vee Vde X H l Qo 

VI (TTL) -0.5 to +7.0 X X H l 

Disabled 3-State OutpUI VOUT (TTl) 0.010 VCCT Vde 

Output Source Current lOUT (ECl) 50 mAde 
Continuous 

Output Source, Current lOUT (ECl) 100 mAde 
Surge 

Slorage Temperature Totg -65 to +150 °C 

Operating Temperature Tamb 0.0 to +75 °C 

NOTE: 

1. Do nOlexceed. 

DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V± 5% 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max_ Unit. Condition 

lee Power Supply Current ECl - 30 - 30 - 30 mA VePin 

ICCH TTL - 30 - 30 - 30 Total all VT pins 

ICCL - 35 - 35 - 35 

AC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V +5% -
TA=O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Propagation Delay Qo-Os 5.0 6.0 4.8 5.8 5.3 6.3 ns CL=50pF 
tPHL DtoOutput 

Iskpp Part-Io-Part Skew Qo-Qs - 1.0 - 1.0 - 1.0 ns CL~50pF 

Iskwd Within-Device Skew Qo-Qs - 0.5 - 0.5 - 0.5 ns CL= 50pF 

tPLH Propagation Delay Qo-Qs 4.9 6.9 4.9 6.9 5.0 7.0 ns CL= 50pF 
tPHL lEN to Output 

tPLH Propagation Delay Oo-Os 5.0 7.0 4.9 6.9 5.0 7.0 ns CL =50pF 
tPHL EN to Output 

tr Output RiselFall Time Qo-Qs - 1.7 - 1.7 - 1.7 ns CL= 50pF 
tf 1.0Vt02.0V - 1.6 - 1.6 - 1.6 

fMAX Maximum Input Frequency 135 - 135 - 135 - MHz CL= 50pF 

- Pulse Width 1.5 - 1.5 - 1.5 - ns -
- Recovery Time 1.25 - 1.25 - 1.25 - ns -
tSET(l) Set-up 0.5 (typ.) 0.5 (typ.) 0.5 (typ.) ns -
tHOLD(l) Hold Time 0.5 (typ.) 0.5 (typ.) 0.5 (typ.) ns -

NOTE: 

1, Guaranteed, but nol tested, 
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aA. ClockWorks™ 
""SV'tuel .. OY PRELIMINARY 

uw .. ,. SY1 0/1 OOH641 
EM~ ________________________________________________________________________ _ 

Vee AND ClOAD 

Ranges to meet duty cycle requirement: aoc ~ TA < 85°C. Output duly cycle measured relative to 1.5V. -

Symbol Parameter Min. Typ. Max. UnH Condition 

PW1 Ranges of Vee and CL to meet min. Vee 4.75 5.0 5.25 V All Outputs 
pulse width (HIGH or lOW) at CL 10 - 50 pF 
fOUT~40MHz Pw 11 - - ns 

PW2 Ranges of Vee and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
pulse width (HIGH or lOW) at CL 15 - 27 pF 
fOUT~50MHz Pw 9.0 - - ns 

PIN DESCRIPTION 

Pin Symbol Description Pin Symbol Description 

1 04 Signal Output (TTL) 15 VE ECl Vee (+5.0V) 

2 VT TTL Vee (+5.0V) 16 D ECl Signal Input (Non·inverting) 

3 O:l Signal Output (TTl) 17 D ECl Signal Input (Inverting) 

4 GT TTL Ground (OV) 18 VBe Vee Reference Output POS (ECl) 

5 GT TTL Ground (OV) 19 GT TTL Ground (OV) 

6 02 Signal Output (TTl) 20 08 Signal Out~ut (TTL) 

7 VI TTL Vee (+5.0V) 21 VT TTL Vee (+5.0V) 

8 01 Signal Output (TTl) 22 07 Signal Output (TTl) 

9 VI TTL Vee (+5.0V) 23 VT TTL Vee (+5.0V) 

10 Qo Signal Output (TTL) 24 Os Signal Output (TTl) 

11 GT TTL Ground (OV) 25 GT TTL Ground (OV) 

12 EN Enable Input POS (ECl) 26 GT TTL Ground (OV) 

13 GE ECl Ground (OV) 27 05 Signal Output (TTl) 

14 lEN latch Enable Input POS (ECl) 28 VT TTL Vee (+5.0V) 
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~Y 
ClockWorks"" 
PRELIMINARY 
SY10/100H641 -------------------------------------------------------

TTL DC ELECTRICAL CHARACTERISTICS 

VT= VE = 5.0V±5% 

TA= O·C TA = +25·C TA= +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH VoHage 2.5 - 2.5 - 2.5 - V 1oH--3.0mA 
2.0 - 2.0 - 2.0 - IOH=-15mA 

VOl Output LOW VoHage - 0.5 - 0.5 - 0.5 V 10l= 24mA 

los Output Short Circuit Current -100 -225 -100 -225 -100 -225 mA VOUT= OV 

10H ECl DC ELECTRICAL CHARACTERISTICS 

VT= VE = 5.0V + 5% -
TA= O·C TA= +25·C TA= +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 IlA -
ilL Input LOW Current 0.5 - 0.5 - 0.5 -
VIH(l) Input HIGH VoHage 3.83 4.16 3.87 4.19 3.94 4.28 V VE = 5.0V 
Vld1) Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555 

VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 V VE = 5.0V 

NOTE: 
1. VIH and VIL are referenced to Vee and will vary 1:1 with the power supply. The levels shown are for Vee = 5.0V. 

100H ECl DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V + 5% -
TA= O·C TA=+25·C TA= +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 IlA -
ilL Input LOW Current 0.5 - 0.5 - 0.5 -
VIH(l) Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 4.12 V VE = 5.0V 
VIL(l) Input LOW Voltage 3.19 3.525 3.19 3.525 3.19 3.525 

VBB Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 V VE= 5.0V 

NOTE: 
1. VIH and VIL are referenced to Vee and will vary 1:1 with the power supply. The levels shown are for Vee = 5.0V. 

7-18 



~ ClockWorks1M 

""'SYNEROY PRELIMINARY 
SY1 011 00H6. 41 ~M~ ________________________________________________________________ ___ 

TTL SWITCHING CIRCUIT 

USE 0.1 ~F CAPACITORS 
FOR DECOUPLING. 

son COAX 

son COAX 

USE OSCillOSCOPE 
INTERNAL son lOAD 
FOR TERMINATION. 

PECl 

CHA 

VEE 

IN DEVICE 
UNDER 
TEST 

Vcc& Vcco 

TTL 

OUT 

CH B 

OSCillOSCOPE 

ECL/TTl PROPAGATION DELAY - SINGLE ENDED 

50% 

VIN 

VOUT 

Tpd++ 

ECL/TTl WAVEFORMS: RISE AND FAll TIMES 

VOUT 

Trise 

PACKAGE ORDERING CODE 

Ordering Package Operating 
Code Type Range Interface 

SY10H641JC J28-1 Commercial 10KH 

SY100H641JC J28-1 Commercial 100K 
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,.... ClockWorks I \-! 
,.... 1 :9 TTL CLOCK PRELIMINARY 

SYNERGY DRIVER SY10H645 
SEMICONDUCTOR 

FEATURES 

• low skew( typically 0.65ns within device) 

• Guaranteed skew spec 1.25ns part-to-part 

• Input clock muxlng 
• Differential ECl Internal design 

• Single +5V supply 
• ESD protection of 2000V 
• Extra TTL and ECl power/ground pins 

• Fully compatible with Motorola MC10H645 

PIN CONFIGURATION 

GT 26 

05 27 

VT 28 

04 CD 
VT 

03 
GT 

PIN NAMES 

TOP VIEW 
PLCC 

18 

17 

16 

15 

14 

13 

12 

Pin Function 

GT TIL Ground (OV) 

VT TIL Vee (+5.0V) 

VE ECL Vee (+5.0V) 

GE ECL Ground (OV) 

Dn TIL Signal Input 

00-08 TIL Signal Outputs 

SEL TIL Mux Select 

© 1994 Synergy Semiconductor Corporation 

NC 

Do 
D1 
VE 

SEL 

GE 

NC 

DESCRIPTION 

The SY10H645 is a single supply, low skew, TTL I/O 
1:9 Clock Driver. Devices in the H600 clock driver family 
utilize the 28-lead PlCC for optimal power and signal pin 
placement. 

The device features a 24mA TTL output stage with AC 
performance specified into a 50pF load capacitance. A 
2:1 input mux is provided on-Chip to allow for distributing 
both system and diagnostic clock signals or designing clock 
redundancy into a system. With the SEL input held LOW, 
the Do input will be selected, while the D1 input is selected 
when the SEL input is forced HIGH. 

BLOCK DIAGRAM 

TIL OUTPUTS 

TIL INPUTS 

MUX 

Do 
Do 

Do 0 

0 

D1 
D1 

D1 

S S 

SEL 
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.A. ClockWorks"" 

"'YNERGY PRE~~I::':: 
~M~ ______________________________________________________________________ ___ 

ABSOLUTE MAXIMUM RATINGS(1) TRUTH TABLE 

Rating Symbol Value Unit Do D1 SEL Q 

Power Supply Voltage VE (ECL) -0.5 to +7.0 V L X L L 

IJT(TIL) -0.5 to +7.0 H X L H 

Input Voltage VI (TIL) -0.5 to +7.0 V X L H L 

Disabled 3-State Output VOUT (TIL) 0.0 to VT V X H H H 

Storage Temperature Tstg -65 to +150 °C 

Operating Temperature Tamb 0.0 to +85 °C 

NOTE: 
1. Do nol exceed. 

DC ELECTRICAL CHARACTERISTICS 

VT= VE = 5.0V± 5% 

TA= O°C TA = +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

lEE Power Supply Current ECL - 30 - 30 - 30 mA VE Pin 

IccH TIL - 30 - 30 - 30 Total all VT pins 

ICCL - 35 - 35 - 35 

VOH Output HIGH Voltage 2.5 - 2.5 - 2.5 - V IoH=-3.0mA 
2.0 - 2.0 - 2.0 - 10H - -15mA 

VOL Output LOW Voltllge - 0.5 - 0.5 - 0.5 V IoL- 24mA 

los Output Short Circuit Current -100 -225 -100 -225 -100 -225 mA VOUT- OV 

AC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= DOC TA= +25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Propagation Delay ~8 5.2 6.2 5.2 6.2 5.6 6.6 ns CL=50pF 
IPHL Do 10 Output Only 

tskpp Part-to-Part Skew ~8 - 1.0 - 1.0 - 1.0 ns -
Do to Output Only 

Iskwd(l) Within-Device Skew ~8 - 0.65 - 0.65 - 0.65 ns -
Do to Output Only 

IPLH Propagalion Delay ~8 5.2 7.3 5.2 7.2 5.7 7.7 ns CL= 50pF 
tPHL SELtoQ 

I, Output RiselFall Time ~8 0.5 1.7 0.5 1.7 0.5 1.7 ns CL=50pF 
If 0.8Vt02.0V 0.5 1.6 0.5 1.6 0.5 1.6 

IS Set-up Time, SEL to 0 - 1.0 - 1.0 - 1.0 - ns -
NOTE: 
1. Within-device skew defined as idenlicallransilions on similar paths through a device. 
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'~y 
CIockWorks™ 
PRELIMINARY 

SY10H645 -------------------------------------------------------
DUTY CYCLE SPECIFICATIONS 

O°C ~ TA ~ +8SoC. Duty cycle measured relative to 1.SV. 

Symbol Parameter Min. Typ. Max. Unit CondHlon 

Pw Range of Vee and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
; pulse width (HIGH or lOW) at CL 10.0 - 50 pF 
fOLrr ~ 50MHz Pw 9.0 - 11.0 ns 

PIN DESCRIPTION 

Pin Symbol Description Pin Symbol Description 

1 04 Signal Output (TTl) 15 VE ECl Vee (+5.0V) 

2 VT TTL Vee (+5.0V) 16 D1 ECl Signal InpunNon-inverting) 

3 03 Signal Output (TTL) 17 Do ECl Signal Input (Inverting) 

4 GT TTL Ground (OV) 18 NC No Connection 

5 GT TTL Ground (OV) 19 GT TTL Ground (OV) 

6 02 Signal Output (TTL) 20 Os Signal Output (TTL) 

7 VT TTL Vee (+5.0V) 21 VT TTL Vee (+5.0V) 

8 01 Signal Output (TTL) 22 07 Signal Output (TTL) 

9 VT TTL Vee (+5.0V) 23 VI TTL Vee (+5.0V) 

10 cia Signal Output (TTL) 24 Os Signal Output (TTL) 

11 GT TTL Ground (OV) 25 GT TTL Ground (OV) 

12 NC No Connection 26 GT TTL Ground (OV) 

13 GE ECl Ground (OV) 27 05 Signal Output (TTl) 

14 SEl ' Select Input (TTL) 28 VI TTL Vee (+5.0V) 
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-0. PECL/TTl-TTl ClockWorks,\1 

SYNERGY 1:8 CLOCK PRELIMINARY 
SEMICONDUCTOR DISTRIBUTION CHIP SY10/100H646 

FEATURES 

• PECUTTl-TTL version of popular ECLlnPS E111 

• Meets specifications required to drive high-
performance x86 processors 

• Guaranteed low skew specification 

• Three-state enable 
• Differential Internal design 
• Vaa output for single-ended operation 

• Single +5V supply 
.ESD protection of 2000V 

• Extra TTL and ECl power/ground pins 
• Choice of ECl compatibility: 10H or 100K 

• Matched high and low output Impedance 
• Fully compatible with Motorola MC10/100H646 

BLOCK DIAGRAM 

EN 

00 

01 

02 

03 
TCLK 

ECLK 

ECLK 04 

05 

06 

07 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H646 and SY100H646 are single supply, low 
skew translating 1:8 clock drivers. Devices in the Synergy 
H600 translator series utilize the 28-lead PlCC for optimal 
power pinning, signal flow-through and electrical 
performance. The single supply H646 is similar to the 
H643 which is a dual supply 1:8 version of the same 
function. 

The devices feature a 24mA TTL output stage, with AC 
performance specified into a 50pF load capacitance. 

The 10H version is compatible with 10H ECl logic levels. 
The 100H version is compatible with 100K levels. 
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PIN CONFIGURATION 

03 

OGND 
02 

OVT 
01 

OGND 
Qo 

PIN NAMES 

Pin 

OGND 

OVT 

IGND 

IVT 

VEE 

VCCE 

EClK,ECLK 

Vss 

Qo-Q7 

EN 

LEN 

Cl Cl 

0 
Z ~ Z SOoaSo 

18 EN 
17 IVT 
16 IGND 

TOP VIEW 
PLCC 

15 VCCE 
14 VCCE 
13 Vss 
12 EClK 

:S~ Cl W W w:': 
Z W W w....J 

u- £1 
» >u 

~ w 

Function 

TTL Output Ground (OV) 

TTL Output Vcc (+S.OV) 

Internal TTL GND (OV) 

Internal TTL Vcc (+S.OV) 

ECL VEE (OV) 

ECl Ground (+5.0V) 

Differential Signal Input (PECL) 

Vss Reference Output 

Signal Outputs (TTL) 

Three-State Enable Input (TTL) 

Signal Input (TTL) 

Rev.: B Amendment:1O 
Issue Date: April. 1994 



-0. CIockWorks™ 
PREUMINARY 
SY1011 OOH646 JI:0!6D,g,Y. 

--------------~---------------------------------------
DC ELECTRICAL CHARACTERISTICS 

VT = OVT = VCCE = 5.0V + 5% -
TA= DOC TA=+25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 2.6 - 2.6 - 2.6 - V IOH=24rnA 

VOL Output LOW Voltage - 0.5 - 0.5 - 0.5 V IOL-24mA 

los Output Short Circuit Current - - - - - - rnA. Note 1 

NOTE: 
1. The outputs must not be shorted to ground, as this will result in permanent damage to the device. The high drive outputs of this device do not include 

a limiting los resistor. 

10H ECl DC ELECTRICAL CHARACTERISTICS 

VT = OVT = VCCE = 5.0V ± 5% 

TA= DOC TA=+25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 225 - - 175 - - 175 ~A -
IlL Input LOW Current 0.5 - - 0.5 - - 0.5 - - IIA -
VIH Input HIGH Voltage 3.83 - 4.16 3.87 - 4.19 3.94 - 4.28 V IVT-IVO. , 

VCCE _ 5.0V(1) 

VIL Input LOW Vollage 3.05 - 3.52 3.05 - 3.52 3.05 - 3.555 V IVT.IVO. 
VCCE _ 5.0V(1) 

Vaa Output Reference Voltage 3.62 - 3.73 3.65 - 3.75 3.69 - 3.81 V IVT=IVO. 
VCCE _ 5.0V(1) 

NOTE: 
1. ECl VIH, VIL and Vas are referenced to VCCE and will vary 1:1 with the power supply. The levels shown are for IVT = IVO = VCCE = +5.0V. 

100K ECl DC ELECTRICAL CHARACTERISTICS 

VT = OVT = VCCE = 5.0V + 5% -
TA = DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit Condition 

IIH Input HIGH Current - - 225 - - 175 - - 175 itA -
IlL Input LOW Current 0.5 - - 0.5 - - 0.5 - - IIA -
VIH Input HIGH Voltage 3.835 - 4.12 3.835 - 4.12 3.835 - 3.835 V IVT.IVO. 

VCCE.5.0V(1) 

VIL Input LOW Voltage 3.19 - 3.525 3.19 - 3.525 3.19 - 3.525 V IVT.IVO. 
VCCE • 5.0V(I) 

Vaa Output Reference Voltage 3.62 - 3.74 3.62 - 3.74 3.62 - 3.74 V IVT.IVO. 
VCCE = 5.0V(1) 

NOTE: 
1. ECl VIH, VIL and Vas are referenced to VCCE and will vary 1:1 with the power supply. The levels shown are for IVT = Iva = VCCE = +5.0V, 
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SYNERGY 

SEMICONDUCTOR 

DC ELECTRICAL CHARACTERISTICS 

IVT = OVT = VCCE = 5.0V ± 5% 

TA= DOC 

Symbol Parameter Min. Typ. Max. 

Iccl Power Supply Current - - -
ICCH - - -

AC ELECTRICAL CHARACTERISTICS 

IVT = OVT = VCCE = 5.0V + 5% -
TA=O°C 

Symbol Parameter Min. Typ. Max. 

tPlH Propagation Delay 00-07 - - -
tPHl to Output 

tskpp Part-to-Part Skew - - 1.0 

tskwd Within-Device Skew - - 0.5 

tw Pulse Width Out 00-07 9.0 - -
HIGHorLOW@ 
fOUT= SOMHz 

tR Output Rise/Fall Time 00-07 
tF O.SV to 2.4V - - 1.6 

0.SVt02.0V - - 1.2 

NOTE: 

TA= +25°C 

Min. Typ. Max. 

- 166 -
- 1S4 -

TA= +25°C 

Min. Typ. Max. 

- 6.S -
- - 1.0 

- - O.S 

9.0 - -

0.7 - 1.6 
0.3 - 1.2 

TA= +85°C 

Min. TyP. Max. 

- - -
- - -

TA = +85°C 

Min. Typ. Max. 

- - -

- - 1.0 

- - 0.5 

9.0 - -

- - 1.6 
- - 1.2 

UnH 

mA 

UnH 

ns 

ns 

ns 

ns 

ns 

ClockWorka™ 
PFiELlMINARY 
SY1 0/1 OOH646 

CondHlon 

Total all OVT, 

IVT, and VCCE 

pins 

CondHlon 

Cl- SOpF 

Cl= 50pF 

Cl - SOpF 

The pre-silicon simulation value for typical propagation delay to ali outputs is 6.5ns. Final value will be established as the measured statistical mean after 
characterization of a sufficient number of lots, and thus may not exactly equal the target. The skew specification is an absolute value that measures the 
worst case !PD difference between any two of the specified outputs. 

TRUTH TABLE 

TCLK ECLK 

GND L 

GND H 

H GND 

L GND 

X X 

NOTE: 

X = Don't Care 

L = low Voltage Level 

H = High Voltage Level 

Z = Three-State 

ECLK EN Q 

H H L 

L H H 

GND H H 

GND H L 

X L Z 
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o ClockWorks™ 
SYNEJllQyt PREUMINARY 
~ ______ ~ __ ----------------________________________________ ~SY~1~O~N~OO~H~~~ 

I~TERNAL TIL POWER "-1 ------O.·IVT01 

INTERNAL TIL GROUND 
'--------< 

Figure 1. Output Structure 

POWER VS FREQUENCY 
PER BIT 

OVT01 

QOA 

OGNDO 

IGND01 

700--,-----------------------------------, 

POYNAMIC = CL f VSWING Vee 

600--4---------------------------~AL--~ 

PTOTAL = PSTATIC + POYNAMIC 

500--4-----------------------~--------~ 

400--~----------------~~----~L-------~ 

300--~------------~----~~--------------~ 

200--+-----__ ~_7~----~~~----------~ 

100-~z7~~~~~------------~--__i 

o 20 40 60 80 100 120 

FREQUENCY, MHz 

Figure 2. Power Versus Frequency (Typical) 
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...... ClockWorks l \! 

Y SINGLE SUPPLY PECl-TTl PRELIMINARY 
SYNERGY 1:4 CLOCK DRIVER SY10/100H841 

SEMICONDUCTOR 

FEATURES 

• Translates positive ECl to TTL (PECl-TTl) 

• 300ps pln-to-pln skew 

• Guaranteed skew spec 
• Olfferentlallnternal design for Increased noise 

Immunity and stable threshold Inputs 

• Vee reference output 

• Single supply 

• Enable input 
• Latch enable Input 
• Extra TTL and ECl power/ground pins to reduce 

cross-talk/noise 

• High drive capability: 24m A each output 

• ESO protection of 2000V 
• Fully compatible with Industry standard 10K, 100K 

I/O levels 

PIN CONFIGURATION 

lEN 03 

EN GT 

GE 02 

VE VT 

D VT 

D 01 

VBB GT 

GT Qo 

PIN NAMES 

Pin Function 

GT TTL Ground (OV) 

VT TTL Vcc (+S.OV) 

VE Eel Vcc (+5.0V) 

GE Eel Ground (OV) 

D,D Signal Input (positive Eel) 

VBB VBB Reference Output (positive Eel) 

00-03 Signal Outputs (TTL) 

EN Enable Input (pos~ive Eel) 

lEN latch Enable Input 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H841 and SY100H841 are Single supply, low 
skew translating 1:4 clock drivers. 

The devices feature a 24mA TTL output stage, with AC 
performance specified into a 50pF load capacitance. 

A latch is provided on-chip. When lEN is lOW (or left 
open, in which case it is pulled low by the internal pull
downs) the latch is transparent. A HIGH on the enable pin 
(EN) forces all outputs lOW. 

As frequencies increase to 40MHz and above, precise 
timing and shaping of clock signals becomes extremely 
important. The H841 solves several clock distribution 
problems such as minimizing skew (300ps), maximizing 
clock fanout (24mA drive), and precise duty cycle control 
through a proprietary differential internal design. 

The 1 OK version is compatible with 10KH ECl logic 
levels. The 100K version is compatible with 100K levels. 

BLOCK DIAGRAM 

00 

01 

02 

D 
[) O:l 

Rev.: B Amendment:1O 
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SYNERGY 

SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(l) 

Rating Symbol Value Unit 

Power Supply Vo~age VE(ECl) -<l.5 to +7.0 V 

VT (TTL) -<l.5 to +7.0 

Input Vo~age VI (ECl) 0.0 to VEE V 

VOUT(TTl) 0.0 to VT 

Storage Temperature . Tstore -65 to +150 ·C 

Operating Temperature Tamb 0.0 to +85 ·C 

NOTE: 
1. Permanentdevicedamage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RA TINGconditions 
for extended periods may affect device reliability. 

DC CHARACTERISTICS 

VT = VE = 5 OV + 5% -
TA=O·C 

Symbol Parameter Min. Max. 

lEE Power Supply Current ECl - 40 

IcCH Power Supply Current TTL - 20 

ICCl - 25 

7-28 

ClockWorks™ 
PRELIMINARY 
SY1 0/1 OOH841 

TRUTH TABLE 

D lEN EN Q 

l l l l 

H l l H 

X X H l 

X H L latch 

PIN DESCRIPTION 

Pin Symbol Description 

1 lEN latch Enable Input 

2 EN Enable Input Pas (ECl) 

3 GE ECl Ground (OV) 

4 VE ECl Vee (+5.0V) 

5 0 ECl Signal Input (Non·inverting) 

6 0 ECl Signal Input (Inverting) 

7 VBB VBB Reference Output Pos (ECl) 

8 GT TTL Ground (OV) 

9 Co Signal Output (TTL) 

10 GT TTL Ground (OV) 

t1 01 Signal Output (TTl) 

12 VT TTL VCC (+5.0V) 

13 VT TTL Vcc (+5.0V) 

14 02 Signal Output (TTl) 

15 GT TTL Ground (OV) 

16 03 Signal Output (TTL) 

TA= +25·C TA= +85·C 

Min. Max. Min. Max. Unit Condition 

- 40 - 40 mA VEPin 

- 20 - 20 rnA Total all VT pins 

- 25 - 25 



.A. ClockWorks1'M 

.,.,.S., ........ ~y PRELIMINARY 
w .... ,... SY1D/100H841 

~ ----------------------------------------------------------------------
AC CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= DOC TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Propagation Delay Qo-Q3 2.7 3.7 2.7 3.7 2.7 3.7 ns CL- 50pF 
IPHL 010 Output 

tskpp Part-to-Part Skew(1.4) Qo-Q3 - 0.5 - 0.5 - 0.5 ns CL=50pF 

tskwd++ Within·Deviee Skew(2.4) Qo-Q3 - 0.3 - 0.3 - 0.3 ns CL-5OpF 

tskwd-- Within·Device Skew(3.4) 00-03 - 0.3 - 0.3 - 0.3 ns CL=5OpF 

IPLH Propagation Delay Qo-Q3 2.7 3.7 2.7 3.7 2.7 3.7 ns CL= 50pF 
tPHL LENtoO 

tPLH Propagation Delay Qo-Q3 2.7 3.7 2.7 3.7 2.7 3.7 ns CL-50pF 
tPHL EN to Output 

t, Output Rise/Fall Time 00-03 - 1.5 - 1.5 - 1.5 ns CL=50pF 
tf 1.0Vto2.0V 

fMAX Max. Input Frequency(5) 00-03 160 - 160 - 160 - MHz CL= 50pF 

- Pulse Width Qo-Q3 1.5 - 1.5 - 1.5 - ns -
- Recovery Time EN Qo-Q3 1.0 - 1.0 - 1.0 - ns -
ts Set-up Time D. EN 00-03 0.75 - 0.75 - 0.75 - ns -
tH Hold Time D. EN 00-03 0.75 - 0.75 - 0.75 - ns -

NOTES: 
1. Device·to-Device Skew considering the same transitions at common Vee level. 
2. Within-Device Skew considering HIGH-to-HIGH transitions at common Vee level. 
3. Within-Device Skew considering LOW-to-LOW transitions at common Vee level. 
4. All skew parameters are guaranteed but not tested. 
5. Frequency at which output levels will meet a O.BV to 2.0V minimum swing. 

PI 
Vee AND CLOAD 

Ranges to meet duty cycle requirement: O°C:5> TA:5> 85°C. Output duty cycle measured relative to 1.5V. 

Symbol Parameter Min. Typ. Max. Unit Condition 

Pw Ranges of Vee and CL to meet min. Vee 4.75 5.0 5.25 V All Outputs 
pulse width (HIGH or LOW) at CL 10 - 50 pF 
fOUT < 40MHz Pw 11 - - ns 

Pw Ranges of Vee and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
pulse width (HIGH or LOW) at CL 15 - 27 pF 
fOUTS50MHz Pw 9.0 - - ns 
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""YNBRlJY PRELIMINARY 
~ SY1 011 OOH841 

----------------------------------------------~~~~ 
TTL DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V +5% -
TA= ~OC. TA = +25°C TA=+8S°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 2.5 - 2.5 - 2.5 - V 1oH=-3.0mA 
2.0 - 2.0 - 2.0 - 1oH--15mA 

VOl Output LOW Voltage - 0.5 - 0.5 - 0.5 V 1OL=24mA 

los Output Short Circuit Current -80 -200 -80 -200 -80 -200 mA Vour- OV 

10H ECl DC ELECTRICAL CHARACTERISTICS 

VT = VE =5.0V ±5% 

TA= O°C TA=+25°C TA= +8S°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 J.LA -
ilL Input LOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 V VE =5.0V 
VIL Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555 

VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 V VE=5.0V 

100H ECl DC ElECTRICAlCHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= DOC TA=+25°C TA = +8S°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 J.LA -
IlL Input LOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 4.12 V VE =5.0V 
VIL Input LOW Voltage 3.19 3.525 3.19 3.525 3.19 3.525 

VBB Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 V VE=5.0V 
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S"'''II!!!Rl.Sy PRELIMINARY '''50, u SYl 011 OOH841 ~M~ ________________________________________________________________ ___ 

TTL SWITCHING CIRCUIT 

USE O.lj.LF CAPACITORS 
FOR DECOUPLING. 

50QCOAX 

50QCOAX 

USE OSCillOSCOPE 
INTERNAL 50Q lOAD 
FOR TERMINATION. 

VEE 

P 
PECl 

IN 

CHA 

DEVICE 
UNDER 
TEST 

Vee & Veeo 

~ 
TTL 

OUT 

CHB 

OSCillOSCOPE 

ECl/TTL PROPAGATION DELAY - SINGLE ENDED 

50% 

VIN 

VOUT 

Tpd++ 

ECl/TTL WAVEFORMS: RISE AND FALL TIMES 

VOUT 

Trise 

PACKAGE ORDERING CODE 

Ordering Package Operating 
Code Type Range Interface 

SYl OH841 ZC Z16-l Commercial 10KH 

SYl 00H841 ZC Z16-l Commercial lOOK 
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,.,.. SINGLE SUPPLY PECl-TTl PRELIMINARY 
SYNERGY 1:4 CLOCK DRIVER SY10/100H842 

SEMICONDUCTOR 

FEATURES 

• Translates positive ECl to TTL (PECl-TTL) 

• 300ps pln-tOopln skew 

• Guaranteed skew spec 
• Differential Internal design for Increased noise 

ImmunHy and stable threshold Inputs 

• VBB reference output 

• Single supply 

• Enable Input 
• Extra TTL and ECl power/ground pins to reduce 

cross-talk/noise 

• High drive capability: 24mA each output 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10K, 100K 

I/O levels 

PIN CONFIGURATION 

GT 03 

EN GT 

GE 02 

VE VT 

D VT 

D 01 

Vee GT 

GT 00 

PIN NAMES 

Pin Function 

GT TTL Ground (OV) 

VT TTL Vee (+5.0V) 

VE Eel Vee (+5.0V) 

GE Eel Ground (OV) 

D,D Signal Input (positive Eel) 

Vee Vee Reference Output (positive Eel) 

00-03 Signal Outputs (TTL) 

EN Enable Input (positive Eel) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H842 and SY100H842 are single supply, low 
skew translating 1 :4 clock drivers. 

The devices feature a 24mA TIL output stage, with AC 
performance specified into a 50pF load capaCitance. A 
HIGH on the enable pin (EN) forces all outputs lOW. 

As frequencies increase to 40MHz and above, precise 
timing and shaping of clock signals becomes extremely 
important. The H842 solves several clock distribution 
problems such as minimizing skew 300ps). maximizing 
clock fanout (24mA drive), and precise duty cycle control 
through a proprietary differential internal design. 

The 10K version is compatible with 10KH Eel logic 
levels. The 100K version is compatible with 100K levels. 

BLOCK DIAGRAM 

TTL Outputs 

Eel Input 

D --t""~----' 

5 

Rev.: B Amondment:1O 
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o ClockWorks™ 

SYNER~Y PRELIMINARY 
ur SY10/100H842 

EM~ ______________________________________________________________________ ~ 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Power Supply Voltage VE (ECl) -0.5 to +7.0 V 

VT (TTL) -0.5 to +7.0 

Input Voltage VI (ECl) 0.0 to VEE V 

VOUT (TTL) 0.0 to VT 

Storage Temperature TSlOl'9 -65 to +150 ·C 

Operating Temperature Tamb 0.0 to +85 ·C 

NOTE: 
1. PermanentdevicedamagemayoccurifABSOLUTEMAXIMUMRATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at ccinditions other Ihan Ihose detailed in Ihe operational sections 
oflhisdatasheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

DC CHARACTERISTICS 

VT = VE =5.0V + 5% -
TA=O·C 

Symbol Parameter Min. Max. 

lEE Power Supply Current ECl - 35 

ICCH Power Supply Current TTL - 20 

ICCl - 25 

7·33 

TRUTH TABLE 

o EN Q 

l l l 

H l H 

x H l 

PIN DESCRIPTION 

Pin Symbol Description 

1 GT TTL Ground (OV) 

2 m Enable Input Pos (ECl) 

3 GE ECl Ground (OV) 

4 VE ECl Vee (+5.0V) 

5 0 ECl Signal Input (Non-inverting) 

6 0 ECl Signal Input (Inverting) 

7 VBB VBB Reference Output Pos (ECl) 

8 GT TTL Ground (OV) 

9 Co Signal Output (TTl) 

10 GT TTL Ground (OV) 

11 01 Signal Output (TTL) 

12 VI TTL Vee (+5.0V) 

13 VT TTL Vee (+5.0V) 

14 02 Signal Output (TTL) 

15 GT TTL Ground (OV) 

16 Q3 Signal Output (TTL) 

TA = +25·C TA= +85·C 

Min. Max. Min. Max. Unit Condition 

- 35 - 35 mA VEPin 

- 20 - 20 mA Total all VI pins 

- 25 - 25 

II 



°SYNERGY 
SEMICONDUCTOR 

AC CHARACTERISTICS 

VT = VE = 5.0V±S% 

TA=O°C TA= +25°C 

Symbol Parameter Min. Max. Min. Max. 

tPLH Propagation Delay Qo-Q3 2.5 3.5 2.5 3.5 
tPHL DtoOutput 

tskpp Part-to-Part Skew(I,4) Qo-Q3 - 0.5 - 0.5 

tskwd++ Within-Device Skew(2,4) Qo-Q3 - 0.3 - 0.3 

tskwd-- Within-Device Skew(3,4) Qo-Q3 - 0.3 - 0.3 

tPLH Propagation Delay Qo-Q3 2.5 3.5 2.5 3.5 
tPHL EN to Output 

tr Output RiselFall Time Qo-Q3 - 1.5 - 1.5 
tf 1.0Vto 2.0V 

fMAX Max. Input Frequency(5) Qo-Q3 160 - 160 -
NOTES: 
1. Device-to-Device Skew considering HIGH-to-HIGH transitions at common Vee level. 
2. Within-Device Skew considering HIGH-to-HIGH transitions at common Vee level. 
3. Within-Device Skew considering LOW-to-LOW transitions at common Vee level. 
4. All skew parameters are guaranteed but not \!lsted. 
5. Frequency at which output levels will meet a O.8V to 2.0V minimum swing. 

vee AND CLOAD 

TA = +85°C 

Min. Max. 

2:5 3.5 

- 0.5 

- 0.3 

- 0.3 

2.5 3.5 

- 1.5 

160 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

ClockWorks1M 

PRELIMINARY 
SY1011 OOH842 

Condition 

CL- 50pF 

CL- 50pF 

CL=5OpF 

CL=50pF 

CL-50pF 

CL=50pF 

CL= 50pF 

Ranges to meet duty cycle requirement: O°C < TA < 85°C. Output duty cycle measured relative to 1.5V. - -
Symbol Parameter Min. Typ. Max. Unit Condition 

Pw Ranges of Vee and CL to meet min. Vee 4.75 5.0 5.25 V All Outputs 
pulse width (HIGH or LOW) at CL 10 - 50 pF 
fOUT<40MHz Pw 11 - - ns 

Pw Ranges of Vee and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
pulse width (HIGH or LOW) at CL 15 - 27 pF 
fOUTS50MHz Pw 9.0 - - ns 
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'0 ClockWorks™ 

SYNERGY PRELIMINARY 
SY1011 OOH842 EM~ ________________________________________________________________________ _ 

TTL DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA=O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. UnH CondHlon 

VOH Output HIGH Vokage 2.5 - 2.5 - 2.5 - V IOH =-3.0mA 
2.0 - 2.0 - 2.0 - IoH =-15mA 

VOL Output LOW Voltage - 0.5 - 0.5 - 0.5 V IOL= 24mA 

los Output Short Circuit Current -so -200 -so -200 -so -200 mA VOUTa OV 

10H ECl DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V± 5% 

TA= O°C TA=+25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit CondHlon 

IIH Input HIGH Current - 225 - 175 - 175 IlA -
ilL Input LOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Vokage 3.S3 4.16 3.S7 4.19 3.94 4.2S V VE = 5.0V 
VIL Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555 

VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.S1 V VE = 5.0V 

100H ECl DC ElECTRICAlCHARACTERISTICS 

VT = VE = 5 OV + 5% -
TA= O°C TA=+25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 IlA - II 
IlL Input LOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.S35 4.12 3.S35 4.12 3.S35 4.12 V VE = 5.0V 
VIL Input LOW Voltage 3.19 3.525 3.19 3.525 3.19 3.525 

VBB Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 V VE = 5.0V 
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~ CIockWorks™ 
~YNI!'RtJY PRELIMINARY 
~ SY10/100H842 -------------------------------------------------------
TTL SWITCHING CIRCUIT 

/ 

USE O.1JLF CAPACITORS 
FOR DECOUPLING. 

50nCOA)( 

USE OSCillOSCOPE 
INTERNAL 50n lOAD 
FOR TERMINATION. 

VEE 

P 
PECl 

IN 

CHA 

DEVICE 
UNDER 
TEST 

Vcc& Vcco 

TTL 

OUT 

CHB 

OSCillOSCOPE 

ECL/TTl PROPAGATION DELAY - SINGLE ENDED 

50% 

VIN 

VOUT 

Tpd++ 

ECL/TTl WAVEFORMS: RISE AND FAll TIMES 

VOUT 

Trise 

PACKAGE ORDERING CODE 

Ordering Package Operating 
Coda Type Range Interface 

SY10H842ZC Z16-1 Commercial 10KH 

SY100H842ZC Z16-1 Commercial 100K 
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,... ClockWorks"l 
Y SINGLE SUPPLY PECl-TTl PRELIMINARY 

SYNERGY 1:4 CLOCK DRIVER SY10/100H843 
SEMICONDUCTOR 

FEATURES 

• Translates positive Eel to TTL (PEel· TTL) 

• 300ps pln·tOopln skew 

• Guaranteed skew spec 
• Differential internal design for Increased noise 

Immunity and stable threshold Inputs 

• Vaa reference output 

• Single supply 

• Enable Input 
• Latch enable Input 
• Extra TTL and Eel power/ground pins to reduce 

cross·talk/nolse 

• High drive capability: 24m A each output 

• ESD protection of 2000V 
• Fully compatible with Industry standard 10K, 100K 

I/O levels 

PIN CONFIGURATIONS 

lEN Q3 

EN GT 

GE 02 

VE VT 

D VT 

0 01 

VBB GT 

GT 00 

PIN NAMES 

Pin Function 

GT TIL Ground (OV) 

VT TIL Vcc (+S.OV) 

VE Eel Vcc (+S.OV) 

GE Eel Ground (OV) 

D,D Signal Input (positive Eel) 

VBB VBB Reference Output (positive Eel) 

00-03 Signal Outputs (TIL) 

EN Enable Input (positive Eel) 

lEN latch Enable Input 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10H843 and SY100H843 are single supply, low 
skew translating 1:4 clock drivers. 

The devices feature a 24mA TTL output stage, with AC 
performance specified into a 50pF load capacitance. 

A latch is provided on-chip. When lEN is lOW (or left 
open, in which case it is pulled low by the internal pull
downs), the latch is transparent. A HIGH on the enable 
pin (EN) forces all outputs lOW after completion of the 
complete HIGH clock cycle. The outputs are kept HIGH 
by the Disable Timing Synchronizer until the HIGH input 
clock cycle is complete. 

As frequencies increase to 40MHz and above, precise 
timing and shaping of clock signals becomes extremely 
important. The H843 solves several clock distribution 
problems such as minimizing skew (300ps), maximizing 
clock fanout (24mA drive), and precise duty cycle control 
through a proprietary differential internal design. 

The 10K version is compatible with 10KH ECl logic 
levels. The 100K version is compatible with 100K levels. 

BLOCK DIAGRAM 

-VBB 

D D Q 

0 5 
lEN 

EN D 

lE 

Rev.: B Amondment:/O 
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.A.'. .', ClockWorka1M 

.,... PRELIMINARY 
~y SY10/100H843 

--~--------------------------------------------~~~ 
ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Power Supply Voltage VE (ECl) -0.5 to +7.0 V 

VT(TIl) -0.5 to +7.0 

Input Voltage VI (ECl) 0.0 to VEE V 

VOUT (TIl) 0.0 to VT 

Storage Temperature Tstore -6510+150 ·C 

Operating Temperature Tamb 0.0 to +85 ·C 

NOTE: 
1. PermanentdevicedamagemayoccurifABSOLUTEMAXIMUMRATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet Exposure toABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

DC CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA=O·C 

Symbol Parameter Min. Max_ 

lEE Power Supply Current ECl - 40 

ICCH Power Supply Current TIL - 20 

lceL - 25 

7-38 

TRUTH TABLE 

D LEN EN Q 

l l l l 

H l l H 

X X H l 

X H l latch 

PIN DESCRIPTION 

Pin Symbol Description 

1 lEN latch Enable Input 

2 EN Enable Input Pos (ECl) 

3 GE ECl Ground (OV) 

4 VE ECl Vee (+5.0V) 

5 0 ECL Signal Input (Non-inverting) 

6 0 ECl Signal Input (Inverting) 

7 VBB VBB Reference Output Pos (ECl) 

8 GT TTL Ground (OV) 

9 Qo Signal Output (TIL) 

10 GT TIL Ground (OV) 

11 01 Signal Output (TIL) 

12 VT TIL Vee (+5.0V) 

13 VT TIL Vee (+5.0V) 

14 02 Signal OutputlITll 

15 GT TIL Ground (OV) 

16 03 Signal Output (TIL) 

TA=+25·C TA= +85·C 

Mln_ Max. Min. Max. Unit Condition 

- 40 - 40 mA VEPin 

- 20 - 20 mA Total all VT pins 

- 25 - 25 



'0 ClockWorks™ 

S'll~"''R~Y PRELIMINARY 
...... ' .... SY10/100H843 EM~ __________________________________________________________________________ ___ 

AC CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= O°C TA= +25°C TA= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH Propagation Delay Qo--Q3 2.7 3.7 2.7 3.7 2.7 3.7 ns CL= 50pF 
tPHL DtoOutput 

tskpp Part-to-Part Skew(l,4) Qo--Q3 - 0.5 - 0.5 - 0.5 ns CL= 50pF 

tskwd++ Within-Device Skew(2,4) Qo--Q3 - 0.3 - 0.3 - 0.3 ns CL- 50pF 

tskwd-- Within-Device Skew(3,4) Qo--Q3 - 0.3 - 0.3 - 0.3 ns CL= 50pF 

tPLH Propagation Delay Qo--Q3 2.7 3.7 2.7 3.7 2.7 3.7 ns CL= 50pF 
tPHL LEN to Q 

tr Output Rise/Fall Time Qo-Q3 - 1.5 - 1.5 - 1.5 ns CL=50pF 
tf 1.0Vt02.0V 

fMAX Max. Input Frequency(5) Qo-Q3 160 - 160 - 160 - MHz CL= 50pF 

- Pulse Width Qo--Q3 1.5 - 1.5 - 1.5 - ns -
- Recovery Time EN Qo-Q3 1.0 - 1.0 - 1.0 - ns -
ts Set-up Time D, EN Qo--Q3 0.75 - 0.75 - 0.75 - ns -
tH Hold Time D, EN Qo-Q3 0.75 - 0.75 - 0.75 - ns -

NOTES: 
1. Device-to-Device Skew considering the same transitions at common Vee level. 

2. Within-Device Skew considering HIGH-te-HIGH transitions at common Vee level. 

3. Within-Device Skew considering LOW-te-LOW transitions at common Vee level. 

4. All skew parameters are guaranteed but not tested. 

5. Frequency at which output levels will meet a O.8V to 2.0V minimum swing. 

Ranges to meet duty cycle requirement: O°C ~ TA ~ 85°C. Output duty cycle measured relative to 1.5V. II Vee AND CLOAD 

Symbol Parameter Min. Typ. Max. Unit Condition 

Pw Ranges of Vee and CL to meet min. Vee 4.75 5.0 5.25 V AIiOulpuls 
pulse width (HIGH or LOW) at CL 10 - 50 pF 
fOUT < 40MHz Pw 11 - - ns 

Pw Ranges of Vee and CL to meet min. Vee 4.875 5.0 5.125 V All Outputs 
pulse width (HIGH or LOW) at CL 15 - 27 pF 
fOUTS50MHz Pw 9.0 - - ns 
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A ClockWorks'" 

~lN.!!'.m!Y PREUMINARY &_._ SY10/100H843 

------------------------------------------------~~~ 
TTL DC ELECTRICAL CHARACTERISTICS 

VT = VE =5.0V+ 5% -
TA=O°C TA=+25°C TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 2.5 - 2.5 - 2.5 - V IOH --3.0mA 
2.0 - 2.0 - 2.0 - IOH=-15mA 

VOL Output lOW Voltage - 0.5 - 0.5 - 0.5 V IOL- 24mA 

los Output Short Circuit Current -80 -200 -80 -200 -80 -200 mA VOLrr= OV 

10H ECL DC ELECTRICAL CHARACTERISTICS 

VT = VE = 5.0V ± 5% 

TA= O°C TA=+25°C TA:+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 J.l.A -
IlL Input lOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 V VE=5.0V 
VIL Input lOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555 

VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 V VEc5.0V 

100H ECL DC ELECTRICALCHARACTERISTICS 

VT = VE =5.0V ±5% 

TA= DOC TA= +25°C TA=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IIH Input HIGH Current - 225 - 175 - 175 J.l.A -
ilL Input lOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 4.12 V VE = 5.0V 
VIL Input lOW Voltag_e 3.19 3.525 3.19 3.525 3.19 3.525 

VBB Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 V VE= 5.0V 

7-40 



.A. ClockWorka™ 
Y'SYNERGY PRELIMINARY 

SY10/100H843 E~ ________________________________________________________________ ___ 

TTL SWITCHING CIRCUIT 

USE O.lJ.1:F CAPACITORS 
FOR DECOUPLING. 

50QCOAX 

50QCOAX 

USE OSCillOSCOPE 
INTERNAL 50Q lOAD 
FOR TERMINATION. 

VEE 

P 
PECl 

IN 

CHA 

DEVICE 
UNDER 
TEST 

Vcx;& Vcco 

~ 
TTL 

OUT 

50QCOAX 

CHB 

OSCillOSCOPE 

ECl/TTL PROPAGATION DELAY - SINGLE ENDED 

50% 

VIN 

VOUT 

Tpd++ 

ECl/TTL WAVEFORMS: RISE AND FALL TIMES 

VOUT 

Trise 

PACKAGE ORDERING CODE 

Ordering Package Operating 
Code Type Range Interface 

SY10H843ZC Z16-1 Commercial 10KH 

SY100H843ZC Z16-1 Commercial lOOK 

7-41 
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~ EClINPS LlTE'M PRELIMINARY 
SYNERGY FAMILY SPECIFICATIONS 

SEMICONDUCTOR 

10EL SERIES DC ELECTRICAL CHARACTERISTICS(1) 

VEE = VEE (Min) to VEE (Max)' Vcc = GNO(2) . , 
-4DoC DOC +25°C +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

VOH Output HIGH Voltage -1080 -890 -1020 -840 -980 -810 -910 -720 mV 

VOL Output LOW Voltage -1950 -1650 -1950 -1630 -1950 -1630 -1950 -1595 mV 

VIH Input HIGH Voltage -1230 -890 -1170 -840 -1130 -810 -1060 -720 mV 

VIL Input LOW Voltage -1950 -1500 -1950 -1480 -1950 -1480 -1950 -1445 mV 

IlL Input LOW Current 0.5 - 0.5 - 0.5 - 0.3 - J.LA 
NOTE: 
1. 1 OEl circuits are designed to meet the DC specifications shown in the table after thermal equilibrium has been established. The circuit is in a test socket 

or mounted on a printed circuit board and transverse airflow greater than 500lfpm is maintained. Outputs are terminated through a 50Q resistor to -2.0V 
except where otherwise specified on the individual data sheets. 

2. Parametric values specified at: 1 OOEl Series: -4.20V to -5.S0V 
10El Series: -4.94V to -S.50V 

100EL SERIES DC ELECTRICAL CHARACTERISTICS(1) 

VEE = VEE (Min.) to VEE (Max.); vcc = GNO(2) 

-4DOC DOC to +85°C 

Symbol Parameter . Min. Typ. Max. Min • Typ. 

VOH Output HIGH Voltage -1085 -1005 -880 -1025 -955 

VOL Output LOW Voltage -1830 -1695 -1555 -1810 -1705 

VOHA Output HIGH Voltage -1095 - - -1035 -
VOLA Output LOW Voltage - - -1555 - -
VIH Input HIGH Voltage -1165 - -880 -1165 -
VIL Input LOW Voltage -1810 - -1475 -1810 -
ilL Input LOW Current 0.5 - - 0.5 -

NOTE: 

Max. Unit Condition 

-880 mV VIN = VIH (Max.) 

-1620 or VIL (Min.) 

- mV VIN = VIH(Max.) 

-1610 or VIL(Min.) 

-880 mV -
-1475 mV -

- j!A VIN = VIL{Max.1 

1. This table replaces the three tables tra9itionally seen in ECl 1 OOK data books. The same DC parameter values at VEE ~ -4.5V now apply across the full 
VEE range of -4.2V to -5.5V. Outputs are terminated through a 50Q resistor to -2.0V except where otherwise specified on the individual data sheets 

2. Parametric values specified at: 100El Series: -4.20V to -5.S0V 
10El Series: -4.94V to -1'i.SOV 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Parameter 

VEE Power Supply (Vee = OV) 

VI Input Voltage (Vee = OV) 

lOUT Output Current: Continuous 
Surge 

TA Operating Temperature Range 

Vee (2) Operating Range 

NOTES: 

Rating 

-8.0 to 0 

Oto-8.0 

50 
100 

-40 to +85 

-5.710-4.2 

1. Absolute maximum rating, beyond which device life may be imparied unless otherwise specified on an individual data sheet. 
2. Parametric values specified at: 100El Series: -4.20V to -5.S0V 

10El Series: -4.94V to -5.50V 

© 1994 Synergy Semiconductor Corporation 
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Unit 

VDC 

VDC 

mA 

°C 

V 

Rev.: B Amondmont:to 
Issue Date: April, 1994 



-=- DUAL TTl-TO-DIFFERENTIAL PRELIMINARY 
SV&.~ftGY SY10EL T22 

, ... 6;;n PEel TRANSLATOR SY100ELT22 
SEMICONDUCTOR 

FEATURES 

• 300ps typical propagation delay 
• <100ps typical output-to-output skew 

• ESD protection of 2000V 
• Differential PEel outputs 
• PNP TTL Inputs for minimal loading 
• Flow-through pinouts 

• Small outline sOle package 

PIN CONFIGURATION/BLOCK DIAGRAM 

sOle 
TOP VIEW 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY1 OEl T/1 OOEl T22 are dual TTl-to-differential 
PEel translators. Because PEel (Positive EeL) levels 
are used, only +5V and ground are required. The small 
outline 8-lead sOle package and the low skew, dual gate 
design of the El T22 makes it ideal for applications which 
require the tranlation of a clock and a data signal. 

The El T22 is available in both Eel standards: the 
1 DEL T is compatible with positive Eel 1 DH logic levels, 
while the 100ElT is compatible with positive Eel 100K 
logic levels. 

PIN NAMES 

Pin Function 

an DWferential PEel Outputs 

Dn TTL Inputs 

Vce +5.0V Supply 

GND Ground 

Rev.: B Amendment:/O 
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.A. PRELIMINARY 

"""S""-R-Y SY1 DEL T22 
UW5, ,.. SY100ELT22 
EM~ __________________________________________________________________________ ___ 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

TTL Input Voltage(2) VI -0.5 to 6.0 V 

TTL Input Current(2) II -30 to +5.0 mA 

ECl Output Current lOUT mA 
- Continuous 50 
- Surge 100 

Storage Temperature Tstare -65 to +150 °C 

Operating Temperature Tamb a to +85 °C 

NOTE: 
1. Permanent device damage may oeeurif ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure toABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

2. Either voltage limit orcurrentlimit is sufficient to protect input. 

DC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA: DOC 

Symbol Parameter Min. I Max. 

Icc Power Supply Current - I 25 

AC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA: DOC 

Symbol Parameter Min. Max. 

tPLH Propagation Delay to Output D tOO 600 
tPHL 

tr Output Rise/Fall Time 200 500 
II 20% to 80% 

tskpp Part·toPart Skew(1) - 500 

tskwd Within-Device Skew(I),(2) - 200 

NOTE: 
1. Guaranteed, but not tested. 
2. Same transition @ common Vee Level. 

TRUTH TABLE 

D Q 

H H 

l l 

Open H 

TA: +25°C TA: +85°C 

Min. I Max. Min. I Max. 

- I 25 - I 25 

TA: +25°C TA: +85°C 

Min. Max. Min. Max. 

100 600 100 600 

200 500 200 500 

- 500 - 500 

- 200 - 200 
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Q 

l 

H 

l 

Unit Condition 

mA -

Unit Condition 

ps 500 to (Vee - 2.0V) 

ps 500 to (Vee - 2.0V) 

ps 500 to (Vee - 2.0V) 

ps son to (Vee - 2.0V) 



A ~~ 
,.".. SY10ELT22 
~",,!:"(l" SY100ELT22 
~M~ ______________________________________________________________________ ___ 

TTL DC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA = O·C TA= +25·C TA= +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VIH Input HIGH Voltage 2.0 - 2.0 - 2.0 - V -
Vll Input LOW Voltage - 0.8 - 0.8 - 0.8 V -
IiH Input HIGH Current - 20 - 20 - 20 IlA VIN = 2.7V 

- 100 - 100 - 100 VIN = Vee 

III Input LOW Current - -0.2 - -0.2 - -0.2 mA VIN = 0.5V 

VIK Input Clamp Voltage - -1.2 - -1.2 - -1.2 V liN --18mA 

10EL PECL DC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V 

TA= O·C TA= +25·C TA= +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 3980 4160 4020 4190 4090 ( 4280 mV -
VOL Output LOW Voltage 3050 3370 3050 3370 3050 3405 mV -

100EL PECL DC ELECTRICAL CHARACTERISTICS 

Vee =5.0V 

TA= O·C TA= +25·C TA= +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

VOH Output HIGH Voltage 3975 4120 3975 4120 3975 4120 mV - II 
VOL Output LOW Voltage 3190 3380 3190 3380 3190 3380 mV -

PRODUCT ORDERING CODE 

Ordering Package Operating 
Code Type Range 

SY1 OEL T22ZC Z8·1 Commercial 

SY1 OOEL T22ZC Z8·1 Commercial 

7·45 



..,. DUAL DIFFERENTIAL PRELIMINARY 
S Va,er2GY SY10EL T23 , "'Jan PEel-TO-TTl TRANSLATOR SY100ELT23 

SEMICONDUCTOR 

FEATURES 

• 2.5ns typical propagation delay 

• <300ps typical output-to-outpiJt skew 

• ESD protection of 2000V 
• Different,lal PECl inputs 

• 24mA TTL outputs 
• Flow-through pinouts 

• Small outline SOIC package 

PIN CONFIGURATION/BLOCK DIAGRAM 

sOle 
TOP VIEW 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY10El T/1 OOEl T23 are dual differential PEel-to
TIL translators. Because PEel (Positive Eel) levels are 
used, only +5V and ground are required. The small outline 
8-lead sOle package and the low skew, dual gate design 
of the El T23 makes it ideal for applications which require 
the translation of a clock and a data signal. 

The El T23 is available in both Eel standards: the 
10ElT is compatible with positive Eel 10H logic levels, 
while the 100ElT is compatible with positive Eel 100K 
logic levels. 

PIN NAMES 

Pin Function 

an TIL Outputs 

Dn Differential PEel Inputs 

vee +5.0V Supply 

GND Ground 

Rev,: B Amendment:/Q 
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~YNEROY 
SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Power Supply Voltage Vee -0.5 to +7.0 V 

ECl Input Voltage VI o to Vee + 0.5 V 

Voltage Applied to Va -0.5 to 5.5 V 
Output at HIGH State 

Current Applied to 10 Twice the mA 
Output at lOW State Rated 10l 

Storage Temperature Tstore -65 to +150 °C 

Operating Temperature Tamb o to +85 °C 

NOTE: 
1. PermanentdevicedamagemayoccurifABSOLUTEMAXIMUMRATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

DC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA = DOC 

Symbol Parameter Min. I Max. 

lee PowerSupply Current ~ I 25 

AC ELECTRICAL CHARACTERISTICS 

Vee = 5.0V ± 5% 

TA= DOC 

Symbol Parameter Min. Max. 

tPlH Propagation Delay 2.0 3.0 
tPHl Dto Output Q 

tskpp Part·to·Part Skew(1) - 1.0 

tskwd Within·Device Skew(1),(2) - 0.5 

tr Output Rise/Fall Time 0.5 1.0 
tf 1.0Vto 2.0V 

NOTE: 
1. Guaranteed, but not tested. 
2. Same transition @ common Vee Level. 

TRUTH TABLE 

D D 

l H 

H l 

Open Open 

TA= +25°C TA= +85°C 

Min. I Max. Min. I Max. 

- I 25 - I 25 

TA = +25°C TA= +85°C 

Min. Max. Min. Max. 

2.0 3.0 2.0 3.0 

- 1.0 - 1.0 

- 0.5 - 0.5 

0.5 1.0 0.5 1.0 
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Unit 

mA 

Unit 

ns 

ns 

ns 

ns 

PRELIMINARY 
SY1DELT23 

SY1DDELT23 

Q 

l 

H 

l 

Condition 

-

Condition 

Cl= 50pF 

Cl= 50pF 

Cl= 50pF 

Cl= 50pF 
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-0- 100K INTERFACE SUPER-300K 
SYNERGY STANDARD SPECIFICATIONS 

SEMICONDUCTOR 

DC characteristics for the lOOK parametric limits listed below are 
guaranteed forthe entire SUPER-300Kfamily unless specified on 
the Individual data sheet. 

The specified DC limits represent the "worst caseH value for the 

parameter. Since these "worst case" values normally occur at the 
temperature extremes, additional noise immunity and guard banding 
can be achieved by decreasing the allowable system operating 
ranges. 

GUARANTEED OPERATING CONDITIONS(1) 

Symbol Parameter Min. Typ. Max. Unit 

VEE Supply Voltage -4.8 -4.5 -4.2 V 

TA Operating Temperature 0 25 85 ·C 

NOTE: 
1. Referenced to Vcc. 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Unit 

VEE VEE Pin Potential to Ground Pin +0.5to-7.0 V 

VIN Input Vo~age +0.5 to VEE V 

lOUT DC Output Current (Output HIGH) -50 rnA 

Tc Temperature Under Bias -55 to +125 ·C 

Tj Junction Temperature +150 ·C 

Tstoro Storage Temperature -65 to +150 ·C 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. This is a stress rating only and functional operation is not implied 

at conditions other than those detailed in the operational sections of this data book. Exposure to ABSOLUTE MAXIMUM RATING conditions for extended 
periods may affect device reliability. 

DC ELECTRICAL CHARACTERISTICS 

Vee = OV, Output Load = son to -2.0V, VEE = -4.5V, TA = O·C to 85°C 

Symbol Parameter VEE Min. Typ. Max. Unit COndition 

VOH Output HIGH Vo~age -4.2V -1020 - -870 mV VIN = VIH Max. or VIL Min. 

-4.5V -1025 -955 -880 

-5.46V -1035 - -880 

VOL Output LOW Voltage -4.2V -1810 - -1605 mV VIN = VIH Max. or VIL Min. 

-4.5V -1810 -1705 -1620 

-5.46V -1830 - -1620 

VOHC Output HIGH Voltage -4.2V -1030 - - mV VIN = VIH Min. or VIL Max. 

-4.5V -1035 - -
-5.46V -1045 - -

VOLC Output LOW Voltage -4.2V - - -1595 mV VIN = VIH Min. or VIL Max. 

-4.5V - - -1610 

-5.46V - - -1610 

VIH Input HIGH Voltage -4.2V -1150 - -870 mV Guaranteed Input Voltage 

-4.5V -1165 - -880 HIGH for All Inputs 

-5.46V -1165 - -880 

VIL Input LOW Voltage -4.2V -1810 - -1475 mV Guaranteed Input Voltage 

-4.5V -1810 - -1475 LOW for All Inputs 

-5.46V -1830 - -1490 

IlL Input LOW Current -4.5V +0.5 - - J.LA VIN s VIL Min. 

7·49 
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-=- LOW POWER HEX 
SYNERGY TTL~to-ECL TRANSLATOR SY100S324 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 1.4ns 

• lEE min. of -70mA 

• ESC protection of 2000V 
II1II Industry standard100K ECl levels 

• Extended supply VOltage option: 
- VEE = -4.2V to -5.46V 

• Differential outputs 
• Voltage and temperature compensation for 

Improved noise Immunity 

• Internal 75KQ Input pull-down resistors 

• Twice as fast as National's 324 

DESCRIPTION 

The 5Y1005324 is a hex translator designed to convert 
TTL logic levels to 100K ECL levels. The inputs are TTL 
compatible with differential outputs that can either be. used 
as an inverting/non-inverting translator or as differential 
line drivers. A common Enable (E), when LOW, holds all 
inverting outputs HIGH and holds all non-inverting outputs 
LOW. 

When used in the differential mode, due to its high 
common mode rejection, it overcomes voltage gradients 
between the TTL and ECL ground systems. The VEE and 
VTTl power may be applied in either order. 

• Function and pinout compatible with National and 
PIN NAMES 

Signetlcs F100K . 

• Available in CERDlP, CERPACK and PlCC 

PIN CONFIGURATIONS 

'-.../ 
00 24 00 

01 2 23 02 

01 3 22 01 

02 4 21 Do 

02 5 20 VTTl 

VCC 6 To~ View 19 E 

VCCA 7 IP . 18 VEE 
024-1 

VCCA 8 17 03 

03 9 16 04 

53 10 05 

04 11 05 

04 12 13 05 

02 26 

02 27 

Vcc 28 

VCC CD 
VCCA 2 

VCCA 3 

03 

© 1994 Synergy Semiconductor Corporation 

Pin 

Do-Os 

E 

Oo-Qs 

Oo-Qs 

T~View 
LCC 

J28-1 

7·50 

01 CD 
02 

Qo 

00 
01 

01 

Do 

VnL 
E 
VEES 

VE·E 

03 

04 

2 

3 

5 

6 

Function 

Data Inputs 

Enable Inputs 

Data Outputs 

Complementary Data Outputs 

~ 0 
w '" ... w 

C > W > C C 

05 

05 

as Top View 
Flatpack 04 

F24-1 
04 

03 
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o 
SYNERGY SY100S324 

~~ -------------------------------------------------------------------------
BLOCK DIAGRAM 

E 

Do 

01 

02 
02 -02 

03 
03 

04 
04 04 

Os 

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -S.46V unless otherwise specified, Vee = VeeA = GND, VTTL = +4.SV to +S.SV, TA = aoc to +8SoC 

Symbol Parameter Min. Slm~ Max. Unit Condition 

VOH Output HiGH Voltage -1025 -986 -880 mV VIN = VIH (Max.) Loading w~h 50a 

VOL Output LOW Voltage -1810 -1674 -1620 mV VIN = VIL (Min.) 

VOHC Output HIGH Voltage -1035 - - mV VIN = VIH (Min.) Loading w~h 50a to -2V 

VOLC Output LOW Voltage - - -1610 mV VIN = VIL (Max.) 

VIH Input HIGH Voltage 2.0 - 5.0 V Guaranteed HIGH Signal for All Inputs 

VIL Input LOW Voltage 0 - 0.8 V Guaranteed LOW Signal for All Inputs 

Vco Input Clamp Diode Voltage -1.5 - - V liN = -lOrnA 

IIH Input HIGH Current 
Data - - 20 ItA VIN = +2.4V 

II 
Enable - - 120 All Other Inputs VIN = GND 

IIH Input HIGH Current - - 1.0 rnA VIN = +5.5V, VrrL = Max., 
Breakdown Test, All Inputs All Other Inputs VIN = GND 

IlL Input LOW Current 
Data -1.2 - - rnA VIN = +O.4V 
Enable -6.7 - - All Other Inputs VIN = VIH 

lEE VEE Power Supply Current -70 -45 -28 rnA All Inputs VIN = +4.0V 

InL VrrL Power Supply Current - 25 35 rnA All Inputs VIN = GND 
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~YNERCJY SY100S324 

~ ----------------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

CERDIP 
Vee = -4.2V to -5.6V unless otherwise specified, vcc = VCCA = GND, VTTL = +4.SV to +S.SV 

Symbol Parameter Min. Typ. Max. Unit Condition 

tPlH Propagation Delay 500 950 1500 ps See Switching Wave Form Figures 
tPHL Data and Enable to Output 

tTLH Transition Time 450 - 1800 ps 
tTHL 20% to 80%, 80% to 20% 

PLCC IFLATPACK 
Vee = -4.2V to -S.6V unless otherwise specified, VCC = VCCA = GND, VTTL = +4.SV to +S.SV 

Symbol Parameter Min. Typ. Max. Unit Condition 

tPLH Propagation Delay 400 850 1400 ps See Switching Wave Form Figures 
tPHL Data and Enable to Output 

tTLH Transition Time 350 - 1700 ps 
tTHL 20% to 80%, 80% to 20% 

SWITCHING WAVEFORM 

--il------- +3.0V 

INPUT ------ +1.5V 

'------OV 

trHL 

Figure 1. Propagation Dalay and Transition Times 
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SYNERGY 

SEMICXJNDUCroR 

TEST CIRCUIT 

VIH VnL 

VEE Vee 

Figure 2. AC Test Circuit 

NOTES: 

Vcc, VCCA = +2V, Vee = -2.SV, VTTL = +7.0V, VIH = +6.0V 
L 1, L2 and L3 = equal length son impedance lines 
RT = 50n terminator intemal to scope 
Decoupling 0.11.lF from GND to Vee, VeE and VTTL 
All unused outputs are loaded with son to GND 
CL = Fixture and stray capacitance :s; 3pF 

PRODUCT ORDERING CODE 

Package 
Ordering Code Type 

SY100S324DC D24·1 

SY100S324FC F24·1 

SY100S324JC J28·1 

Operating 
Range 

Commercial 

Commercial 

Commercial 

7·53 
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o lOW-POWER HEX 
SYNERGY Eel-ta-TTl TRANSLATOR SY100S325 

SEMICONDUCTOR 

FEATURES 

• Max. propagation delay of 3.7ns 

• lEE min. of -37mA 
• ESD protection of 2000V 

• TTL outputs 
• Extended supply voltage option: 

- VEE = -4.2V to -5.46V 

• 25% faster than National's 325 
• Dlffer.ential inputs with built-In offset 
• Voltage and temperature compensation for 

Improved noise immunity 

• VBB output for single-ended use 
• Internal 75KQ Input pull-down resistors 
• Function and pinout compatible with National and 

Signetics (F100K) 

• Available in CERDIP, CERPACK and PLCC 

PIN CONFIGURATIONS 

'-----/ 
05 1 24 OS 
Q4 2 23 05 

03 3 22 04 

VTTl 4 21 04 

VTTl 5 20 03 

Vee 6 TO~View 19 03 

Vee 7 IP 18 VEE 

02 8 
024-1 

17 vss 
01 9 16 02 
Qo 10 15 02 

00 11 14 D1 

00 12 13 01 
en 
w Boo W In 

>10 

VTTl 26 

VTTl 27 

Vee 28 

Vee CD T~View 
LCC 

Vee 2 J28-1 
02 3 

01 4 

DESCRIPTION 

The SY100S325 are hex translators for converting 100K 
Eel logic levels to TTL logic levels. Inputs can be used 
as inverting, non-inverting or differential receivers. An 
internal reference voltage generator provides vee for 
single-ended operation or for use in Schmitt trigger 
applications. All inputs have 75KQ pull-down resistors. 
The outputs will go lOW when the inputs are either open 
or have the same potential. 

When used in single-ended operation, the apparent input 
threshold of the true inputs is 20mV to 40mV higher 
(positive) than the threshold of the complementary inputs. 
The VTTL and VEE power may be applied in either order. 

PIN NAMES 

Pin Function 

00-05 Oata Inputs 

Do-Ds Inverting Oata Inputs 

Oo-Qs Oata Outputs 

.. w ., 
'" '" w ., 

Cl Cl > > Cl 

04 CD 18 02 

05 17 01 

05 3 Top View 16 01 

05 4 Flatpack 15 00 
F24-1 

04 14 00 

03 6 13 00 
010 

..J ..J U U '" c5 
04 !; !; u ~ 0 

18 > 
17 [53 
16 03 
15 VEES 
14 VEE 
13 Vss 

12 02 

ch:S (5 ~ u:S 6 10 
> 

© 1994 Synergy Semiconductor Corporation 
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°SV'''!'RISY 
" .. , U SY100S325 
E~ ________________________________________________________________________ _ 

BLOCK DIAGRAM 

[> VBB 

~o~Qo OO--V--
~1--f'....... 01 01--V--
~2 --f'....... 02 02--V--
~3--f'....... 03 03--V--
~4~04 04--V--
~s --f'....... Os OS--V--

DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -4.BV unless otherwise specified. VCC =VCCA = GND. VTTL = +4.5V to +5.5V. TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HiGH Voltage 2.5 - - V IoH =-2.0mA I VIN = VIH (Max.) 

VOL Output LOW Voltage - - 0.5 V Iol= 24mA I VIN = Vil (Min.) 

VOIFF Input Voltage Differential 150 - - mV Required for Full Output Swing 

VCM Common Mode Voltage - - 1.0 V Permissible ±VCM with Respect to VB8 

IIH Input HIGH Current - - 350 IIA VIN = VIH (Max.). 00--05 = VB8. 00--05 - Vil (Min.) 

III Input LOW Current 0.5 - - IIA VIN = VIH (Min.). Do--Ds = VBB 

los Output Short Circuit Current -150 -80 -60 mA VOUT=GND 

lEE VEE Power Supply Current -37 -24 -17 mA 00--05 = VBB 

Inl VITl Power Supply Current - 42 65 mA Do--Ds = VBB 

VBB Ouptut Reference Voltage -1380 -1320 -1260 mV IVBB = -2.1 mA 

VIH Single· Ended Input HIGH -1165 - -880 mV Guaranteed HIGH Signal for All Inputs (with One 
Voltage Tied to VBB) 

Vil Single·Ended Input LOW -1810 - -1475 mV Guaranteed LOW Signal for All Inputs (with One 
Voltage Tied to VBB) 
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~Y SY100S325 -------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

CERDIP 
VEE = -4 2V to -5 SV unless otherwise specified Vcc = VCCA = GND VnL = +4 5V to +5 5V , , 

Symbol Parameter Min. Typ. Max. Unit Condition 

tPlH Propagation Delay 1.0 2.2 3.0 ns CL - 15pF, Figure 2 
tPHL Data to Output 

tPLH Propagation Delay 1.0 3.2 3.8 ns CL - 5OpF, Figure 2 
tPHL Data to Output 

PLCC/FLATPACK 
VEE = -4 2V to -5.SV unless otherwise specified, VCC = VCCA = GND, VnL = +4.5V to +5 5V 

Symbol Parameter Min. 

tPLH Propagation Delay 900 
tPHL Data to Output 

tPLH Propagation Delay 900 
tPHL Data to Output 

SWITCHING WAVEFORM 

0.7±O.1 ns 

INPUT 

ATTENUATED 
OUTPUT 

Typ. Max. Unit Condition 

2100 2900 ps CL = 15pF. Figure 2 

3100 3700 ps CL = 5OpF, Figure 2 

,_--- -Q.95V 

'--___ J_-+ _____ -1.69V 

Figure 1. Propagation Delay 
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~YNERGY SY100S325 

~ ----------------------------------------------------------------------
TEST CIRCUITS 

VrrL----------1-----r---: 
VBB 

OPEN ----------+ ...... +<1/ 

NOTES: 
Vee = OV. Vee = -4.SV. VTTL = +5V 
L 1 and L2 = equal length 500 impedance lines 
RT = son terminator internal to scope 
Decoupling O.lI1F from GND to Vee. Vee and VTTL 
All unused outputs are loaded with soon to GND 
CL = Fixture and stray capacitance = 3pF 

PRODUCT ORDERING CODE 

Package 
Ordering Code Type 

SY100S3250C 024·1 

SY100S325FC F24·1 

SY100S325JC J28·1 

Vee VEE 

Figure 2. AC Test Circuit for 15pF loading 

Operating 
Range 

Commercial 

Commercial 

Commercial 
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........ lOW·POWER OCTAL ECL/TTl Y PRELIMINARY SYNERGY BI·DIRECTIONAl TRANSLATOR SY100S328 
SEMICONDUCTOR WITH lATCH 

FEATURES 

• Bi-dlrectlonal translation 

• ESD protection of 2000V 

• Latched outputs 
• Voltage compensated operating range: 

-4.2V to -5.7V 

• Fast TTL outputs 
• Three-state outputs 
• Function and pinout compatible with National and 

Signetlcs F100K 

• Available In CERDIP, CERPACK and PLCC 

PIN CONFIGURATIONS 

'----" 
E4 24 E3 
Es 2 23 E2 
E6 3 22 E1 
E7 4 21 Eo 

OE 5 20 LE 
Vcc 6 Tog View 19 Vcc 

VCCA 7 IP 18 VEE 
DIR 8 

. D24-1 
17 VnL 

T7 9 16 To 
T6 10 15 T1 
T5 11 14 T2 
T4 12 13 T3 

u w ~ 0 UJ g w t!: UJ ..J > 

E1 <D 18 T1 

E2 2 17 T2 

E3 3 Top View 16 T3 

E4 4 Flatpack 1S T4 
F24-1 

Es 5 14 Ts 

E6 6 13 T6 

"- UJ « a: ?: UJ 0 u 0 g 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The 8Yl008328 is an octal latched bi-directional 
translator designed to convert TTL logic levels to lOOK 
ECl logic levels and vice versa. The direction of this 
translation is determined by the DIR input. A lOW on the 
output enable input (OE) holds the ECl outputs in a cut
off state and the TTL outputs at a high impedance level. 
A HIGH on the latch enable input (lE) latches the data at 
both inputs even though only one output is enabled at the 
time. A lOW on lE makes the 8Yl 008328 transparent. 

The cut-off state is designed to be more negative than 
a normal ECl lOW level. This allows the output emitter
followers to turn off when the termination supply is -2.0V, 
presenting a high impedance to the data bus. This high 
impedance reduces termination power and prevents loss 
of low state noise margin when several loads share the 
bus. 

The 8Yl008328 is designed with fast TTL output buffers 
featuring optimal DC drive and capable of quickly charging 
and discharging highly capacitive loads. All inputs have 
internal 75KQ pull-down resistors. 

PIN NAMES(l) 

Pin Function 

Eo-E7 ECLData 1/0 

To-T7 TTL Data 1/0 

OE Output Enable Input 

LE Latch Enable Input 

DIR Direction Control Input 

NOTE: 
1. All pins function at lOOK ECl levels except for To-T7. 

E7 26 18 Eo 
OE 27 17 LE 
Vcc 28 16 VCC 
VCC <D Top View 15 VEES 

PLCC 
VCCA 2 J28-1 14 VEE 

DIR 3 13 VnL 
T7 12 To 

~ ~.:: lli~ ~~ 
> 
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~YNERGY PR~~~~~~ 
EM~ ____________________________________________________________________ __ 

FUNCTIONAL BLOCK DIAGRAM 

/SeeDetail 

ECLo 

ECL1 

ECL2 

ECl3 

ECL4 

ECLs 

ECl6 

ECl? 

(LE) LATCH 
ENABLE 

(DIR) ECUTTl 

NOTE: 

(OE) OUTPUT 
ENABLE 

1--' 

DECODE 

1. LE, DIR and OE use ECL logic levels. 

TTLo 

TTL1 

TTL2 

TTl3 

TTl4 

TTLs 

TTl6 

TTL? 

OE 

LOGIC SYMBOL 

To T1 T2 

Eo E1 E2 

DETAIL 

ECL 

LATCH 
ENABLE 

ECL-TTL 
TRANSLATOR 

ECL 
OUTPUT 
BUFFER 

DIRECTION 

7-59 

OUTPUT 
ENABLE 

T3 

E3 

T4 

E4 

D 
LATCH 

E 

Ts Ts T? 
LE 

DIR 

Es Es E? 

TTL 
OUTPUT BUFFER 

TTL-ECL 
TRANSLATOR 

TTL 



0S""-'R~Y PREUMINARY '''5, u SY100S328 
EU~ __________________________________________________________________________ ___ 

TRUTH TABLE(1) 

OE DlR LE ECLPort 

L X L LOW (Cut-Off) 

L L H Input 

L H H LOW (C1lut-Off) 

H L L L 

H L L H 

H L H X 

H H l L 

H H l H 

H H H Latched 

NOTES: 
1. H = HIGH Voltage Level; L = lOW Voltage level; X = Donl Care; Z = High Impedance. 
2. ECl input to TIL output mode. 
3. TIL input to ECl output mode. 
4. Retains data present before lE is set HIGH. 
S. Latch is transparent. 

GUARANTEED OPERATING CONDITIONS 

Symbol Rating 

VEE ECl Supply Voltage 

VTTL TTL SupplyVoltalle 

Tc Case Temperature 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating 

TSTG Storage Temperature 

TJ Maximum Junction Temperature 
Ceramic 
Plastic 

VEE VEE Pin Potential to Gro.und Pin 

VTTL VTTL Pin Potential to Ground Pin 

- ECL Input Vo~age (DC) 

- ECL Output Current (DC Output HIGH) 

- TTL Input Voltage(2) 

- TTL Input Current(2) 

- Voltage Applied to Output in HIGH State 
(Three-state Output) 

- Current Applied to TTL Output in lOW State (Max.) 

NOTE: 

TTL Port Notes 

Z -
Z 2,4 

Input 3,4 

L 2,5 

H 2,5 

Latched 2,4 

L 3,5 

H 3,5 

X 3,4 

Value Unit 

-5.7to-4.2 V 

+4.5 to +5.5 V 

Oto+85 DC 

Value Unit 

-65 to +150 DC 

DC 
+17S 
+150 

-7.0 to +0.5 V 

-0.5 to +6.0 V 

VEE to+O.5 V 

-50 mA 

-0.5 to +6.0 V 

-30 to +5.0 mA 

-0.5 to +5.5 V 

Twice the Rated IOL mA 

1. Permanent device damage may occur if ABSOLUTE MAXIMUM RA TI NGS are exceeded. This is a stress rating only and functional operation is not implied 
at conditions other than those detailed in the operational sections of this data book. Exposure to ABSOLUTE MAXIMUM RATING conditions for extended 
periods may affect device reliability. 

2. Either voltage limit or current limit is sufficient to protect inputs. 
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5, ,.. SY100S328 EM~ ____________________________________________________________________________ _ 

TTL-TO-ECL DC ELECTRICAL CHARACTERISTICS 

VEE = -4 2V to '-S 7V VCC = VCCA = GNO Tc = O°C to +8S0C VTTL = +4 SV to +S SV(l) , , 
Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltaae -1025 -955 -870 mV VIN - VIH (Max.) or Vil (Min.) 

VOL Output LOW Voltage -1830 -1705 -1620 mV Loading with 50n to -2V 

Cutoff Voltage - -2000 -1950 mV OE or DIR Low, 
VIN _ VIH (Max.) or VI.l (Min.), 
Loading with 50n to -2V 

VOHC Output HIGH Voltage -1035 - - mV VIN - VIH (Min.) or Vil (Max.) 
Comer Point High Loading with son to -2V 

VOlC Output LOW Voltage - - -1610 mV 
Comer Point Low 

VIH Input HIGH Voltage 2.0 - 5.0 V Over VTTl, VEE, Tc Range 

Vil Input LOW Voltage 0 - 0.8 V Over VTTl, VEE, Tc Range 

IIH Input HIGH Current - - 70 /LA VIN= +2.7V 

Breakdown Test - - 1.0 mA VINs+5.5V 

III Input LOW Current -700 - - /LA VIN= +0.5V 

VFCD Input Clamp Diode Voltage -1.2 - - V liN =-18mA 

lEE VEE Supply Current mA LE Low, OE and DIR High, Inputs Open 
-159 - -75 VEE = -4.2V to -4.8V 
-169 - -75 VEE = -4.2V to -5.7V 

NOTE: 
1. The specified limits represent the "worst case' value for the parameter. Since these values normally occur at the temperature extremes, additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tebles are chosen 
to guarantee operation under "worst case' conditions. 

ECL-TO-TTL DC ELECTRICAL CHARACTERISTICS 

VEE = -4.2V to -5.7V, VCC = VCOA = NO, To =0° to +8S0 , L = SOp I , VTIL = +4.SV to +S.SV G C CC F (1) 

Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage 2.7 3.1 - V IOH = -3mA, VTTl - 4.75V 
2.4 2.9 - IoH = -3mA, VTTl = 4.50V 

VOL Output LOW Voltage - 0.3 0.5 V IOl = 24mA, VTTl = 4.50V 

VIH Input HIGH Voltage -1165 - -870 mV Guaranteed HIGH Signal for All Inputs 

Vil Input LOW Voltage -1830 - -1475 mV Guaranteed LOW Signal for All Inputs 

IIH Input HIGH Current - - 350 /LA VIN = VIH (Max.) 

III Input LOW Current 0.50 - - !LA VIN _ Vil (Min.) 

IOZHT Three·State Current Output High - - 70 /LA VOlrr = +2.7V 

IOZlT Three·State Current Output Low -700 - - /LA VOUT= +0.5V 

los Output Short-Circuit Current -150 - -60 mA VOUT = O.OV, Vnl ~ +5.5V 

ITTl VTTl Supply Current - - 74 mA Vnl=+5.5V 

NOTE: 
1. The specified limits represent the "worst case· value for the parameter. Since these values nonmally occur at the temperature extremes, additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "worst case' conditions. 
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TTL-TO-ECL AC ELECTRICAL CHARACTERISTICS 

CERDIP 

VEE = -4.2V to -S.7V, VCC = VCCA = GND, VnL = +4.SV to +S.SV<l) 

Tc=O°C Tc=+25°C Tc= +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

IPLH Tn 10 En 1.1 3.5 1.1 3.6 1.1 3.8 ns Figures 1 & 2 
IPHL (Transparenl) 

IPLH LElo En 1.7 3.6 1.7 3.7 1.9 3.9 ns Figures 1 & 2 
IPHL 

IpZH OE to En (CUloff 10 High) 1.3 4.2 1.5 4.4 1.7 4.8 ns Figures 1 & 2 

IPHZ OE 10 En (High to Culoff) 1.5 4.5 1.6 4.5 1.6 4.6 ns Figures 1 & 2 

tPHZ DIR to En (High 10 Cutoff) 1.6 4.3 1.6 4.3 1.7 4.5 ns Figures 1 & 2 

Iset Tn 10 LE 1.1 - 1.1 - 1.1 - ns Figures 1 & 2 

Ihold Tn 10 LE 1.1 - 1.1 - 1.1 - ns Figures 1 & 2 

Ipw(H) Pulse Widlh LE 2.1 - 2.1 - 2.1 - ns Figures 1 & 2 

ITLH TransHion Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1 & 2 
ITHL 20% 10 80%, 80% to 20% 

ECL-IO-TTL AC ELECTRICAL CHARACTERISTICS 

CERDIP 

VEE = -4.2V to -S.7V, VCC = VCCA = GND, VnL = +4.SV to +S.SV, CL = SOpF(l) 

I I I Tc = DOC I Tc = +25°C I Tc = +85°C 

Sym~ul riii-iifiilitlir- iviin. Max. Min. Max. Min. Max. Unit Condition 

IPLH En 10 Tn 2.3 5.6 2.4 5.6 2.6 5.9 ns Figures 3 & 4 
IPHL (Transparent) 

IPLH LEloTn 3.1 7.2 3.1 7.2 3.3 7.7 ns Figures 3 & 4 
tPHL 

IPZH OE 10 Tn (Enable Time) 3.4 8.45 3.7 8.95 4.0 9.7 ns Figures 3 &4 
IPZL 3.8 9.2 4.0 9.2 4.3 9.95 

IPHZ OE 10 Tn (Disable Time) 3.2 8.95 3.3 8.95 3~5 9.2 ns Figures 3 & 4 
IPLZ 3.0 7.7 3.4 8.7. 4.1 9.95 

IPHZ DIR to Tn (Disable Time) 2.7 8.2 2.8 8.7 3.1 8.95 ns Figures 3 &4 
IPLZ 2.8 7.45 3.1 7.95 4.0 9.2 

Iset En 10 LE 1.1 - 1.1 - 1.1 - ns Figures 3 & 4 

Ihold En 10 LE 2.1 - 2.1 - 2.6 - ns Figures 3 & 4 

IPw(H) En 10 LE 4.1 - 4.1 - 4.1 - ns Figures 3 &4 

NOTE: 
1. The specified limits represent the "Worst" case value for the parameter. Since these values normally occur at the temperature extremes, additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "worst case" conditions. 
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TTl-TO-ECl AC ELECTRICAL CHARACTERISTICS 

PLCC and FLATPACK 

VEE = -4.2V to -5.7V, VTTL = +4.SV to +S.SV 

Tc=O·C Tc= +25·C Tc= +85·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. UnH CondHlon 

tPLH Tn to En 1.1 3.3 1.1 3.4 1.1 3.6 ns Figures 1 & 2 
tPHL (Transparent) 

tPLH LEto En 1.7 3.4 1.7 3.5 1.9 3.7 ns Figures 1 & 2 
tPHL 

tPZH OE to En (Cutoff to High) 1.3 4.0 1.5 4.2 1.7 4.6 ns Figures 1 & 2 

tPHZ OE to En (High to Cutoff) 1.5 4.3 1.6 4.3 1.6 4.4 ns Figures 1 & 2 

tPHZ DIR to En (High to Cutoff) 1.6 4.1 1.6 4.1 1.7 4.3 ns Figures 1 & 2 

!set Tn to LE 1.0 - 1.0 - 1.0 - ns Figures 1 & 2 

thold Tn to LE 1.0 - 1.0 - 1.0 - ns Figures 1 &2 

tpw (H) Pulse Width LE 2.0 - 2.0 - 2.0 - ns Figures 1 & 2 

tTLH Transition Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1 & 2 
tTHL 20% to 80%, 80% to 20% 

tOSHL Max. Skew Common Edge - 200 - 200 - 200 ps PLCC Only(l) 
Output-to-Output Variation 
Data to Output Path 

tOSLH Max. Skew Common Edge - 200 - 200 - 200 ps PLCC Only(l) 
Output-to-Output Variation 
Data to Output Path 

tOST Max. Skew Opposite Edge - 650 - 650 - 650 ps PLCC Only(l) 
Output-to-Output Variation 
Data to Output Path 

tps Max. Skew Pin (Signal) - 650 - 650 - 650 ps PLCC Only(l) 
Transition Variation 
Data to Output Path 

NOTE: 
1. Output-to-Output Skew is defined as the absolute value of the difference between the actual propagation delay for any outputs within the same packaged 

device. The specifications apply to any outputs switching in the same direction -either HIGH-to-LOW (tOSHL) or LOW-to-HIGH (IOsLH) -or in opposite 
directions, both HL and LH (lOsT). Parameters toST and Ips are guaranteed by design. 
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SY100S328 ~Y -------------------------------------------------------

ECL-TO-TTL AC ELECTRICAL CHARACTERISTICS 

PLCC and FLATPACK 

VEE = -4.2V to -5.7V, VTTL = +4.SV to +S.SV, CL = SOpF 

Tc= O·C Tc= +2S·C Tc=+SS·C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

tPLH En to Tn 2.3 5.4 2.4 5.4 2.6 5.7 ns Figures 3 & 4 
tPHL (Transparent) 

tPLH LE to Tn 3.1 7.0 3.1 7.0 3.3 7.5 ns Figures 3 & 4 
tPHL 

tPZH OE to Tn 3.4 8.25 3.7 8.75 4.0 9.5 ns Figures 3 & 5 
tPZL (Enable Time) 3.8 9.0 4.0 9.0 4.3 9.75 

tPHZ OE to Tn 3.2 8.75 3.3 8.75 3.5 9.0 ns Figures 3 & 5 
tPLZ (Disable Time 3.0 7.5 3.4 8.5 4.1 9.75 

tPHZ DIRto Tn 2.7 8.0 2.8 8.5 3.1 8.75 ns Figures 3 & 6 
tPLZ lDisable Time) 2.8 7.25 3.1 7.75 4.0 9.0 

!set En to LE 1.0 - 1.0 - 1.0 - ns Figures 3 & 4 

thold En to LE 2.0 - 2.0 - 2.5 - ns Figures 3 & 4 

tpw (H) Pulse Width LE 4.0 - 4.0 - 4.0 - ns Figures 3 & 4 

tOSHL Max. Skew Common Edge - 600 - 600 - 600 ps PLCC Only(l) 
Output-to-Output Variation 
Data to Output Path 

tOSLH Max. Skew Common Edge - 850 - SSO - 850 ps PLCC Only(l) 
Output-to-Output Variation 
Data to Output Path 

tOST Max. Skew Opposite Edge - 1350 - 1350 - 1350 ps PLCC On!yCl) 
Output-to-Output Variation 
Data to Output Path 

tps Max. Skew Pin (Signal) - 950 - 950 - 950 ps PLCC Only(l) 
Trans~ion Variation 
Data to Output Path 

NOTE: 
1. Output-to-Output Skew is defined as the absolute value of the difference between the actual propagation delay for any outputs within the same packaged 

device. The specifications apply to any outputs switching in the same direction - either HIGH-to-LOW (tosHL) or LOW-to-HIGH (tosLH) -or in opposite 
directions, both HL and LH (tosT). Parameters tosT and Ips are guaranteed by design. 
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0SYNERGY PRELIMINARY 
SY100S328 

EU~ __________________________________________________________________________ ___ 

TEST CIRCUITRY TTL-TO-ECl 

VTTl=5V 

Vcc= OV 

VEE =-4.5V 

TTL INPUT FORCE/SENSE CIRCUIT 

3V 

ECl OUTPUT SENSE CIRCUIT 

r-__ ~~son~COA~X~c~~ _____ S 

50nt t Rr 

ECl 

OV~ FTTl-
2:1 DIVIDER E (OUT) I---t-.. 

NOTES: 

" son COAX" 450n 
STTl--41I-----1{~ '==1-l{+-'-'V'v ........... -++-i T (IN) 

t r 56n Rr 
50n 

* TTL INPUT SENSE 
10:1 DIVIDER 

lE DIR OE 

CIRCUIT = 500n TO GROUND -Q.95V 
-

l. ECl INPUT FORCE/SENSE I 
CIRCUIT .Jf-----' ............................................................... 

loon 

-4·V EQUIVALENT CIRCUIT FOR 
-2V150n TERMINATION 

ECl INPUT FORCEISENSE CIRCUIT 
-D.9SV 

..----FECl -1.71V~ 
..--_+-+ (\~son;;;;:..;:CO;.;:;;..:;AX"i((\-+-_~t- SECl 

50nt r Rr 

2:1 DIVIDER * 
loon 

-4.V EQUIVALENT CIRCUIT FOR 
-2V150n TERMINATION 

1. At = 50Sl termination. When an input or output is being monitored by a scope, Rt is supplied by the scope's son resistance. When an input or output is 
not being monitored, an external son resistance must be applied to serve as At. 

2. TTL and ECl force signals are brought to the OUT via son coax lines. 
3. VnL is decoupled to ground with a O.lIlF capacitor, VEE is decoupled to ground with a O.OlIlF capacitor and Vee is connected to ground. 
4. For ECl input pins, the equivalent force/sense circuitry is optional. 

Figure 1. TTL-t .... ECl AC Teat Circuit 
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. PREUMI~ARY 
SY100S328 ~J!Y -------------------------------------------------------

SWITCHING WAVEFORMS TTL-TO-ECL 

mDATACX=X=X 
I I I ----------------------------------------

E~1t~1 I I ~ ______________________________ ___ 
'-tpw-J 

DIRECTION I 
CONTROL 

OUTPUT I 
ENABLE 

II ~ 
I 

Figure 2. TTL-to-ECL Transition - Propagation Delay and Trsnsltlon nmea 

7-66 



o 
SYNERGY PR~~~~~ 
~ ----------------------------------------------------------------------

TEST CIRCUITRY ECL-TO-TTL 

VnL-5V 

Vee -OV 

VEE =-4.5V 

TTL OUTPUT SENSE CIRCUIT 

+7V ..... 

ECl INPUT FORCEISENSE CIRCUIT 
-o.95V 

.....---FECL -1.71V~ 
r-_-t(\-;-=50=n:..:Co::OA:.:x"-t«(\-+-_~~ SECL 

50nt t AT 
LZlZl3-STATE PUll-UP 

500n E (IN) 1---+ ..... -. 2:1 DIVIDER -=F 

NOTES; 

SnL ~1---(\l__+'50~n~CO=A~X(\l_+~45rvvonv--+_H T (OUn 

5~ r r 
~ 

10:1 DIVIDER 

CLI~~ 
50pF lE DIR OE 

-1.69V 

ECl INPUT FORCE/SENSE I 
CIRCUIT ,f-----' 

loon 

• -4V EaUIVAlENT CIRCUIT FOR 
-2V150n TERMINATION 

ECl INPUT FORCEISENSE CIRCUIT 
-o.95V 

.....---FECL -1.71V~ 
.--_-tr'l-;-=5On=CO=AX"-t: r'I-+-_~.-- SECL 

50nt r AT 

2:1 DIVIDER ~ 

loon 

• EaUIVAlENT CIRCUIT FOR 
-4V -2V150n TERMINATION 

1. Rt = son tennination. When an input or output is being monitored by a scope, At is supplied by the scope's son resistance. When an input or output is 
not being monitored, an external son resistance must be applied to serve as At. 

2. TTL and Eel force signals are brought to the OUT via son coax lines. 
3. VTTL is decoupled to ground with a O.l"F capacitor, VEe is decoupled to ground with a 0.01J!F capacitor and Vee is connected to ground. 
4. The TTL three-state pull-up switch is connected to + 7V only for Zl and LZ tests. 

Figure 3, Eel-Io-TTL AC Te81 CirculI 
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SWITCHING WAVEFORMS ECL-TO-TTL 

NOTE: 
1. DIR is lON and OE is HIGH. 

NOTE: 

1. DIR is lON and lE is HIGH. 

NOTE: 
1. OE is HIGH and lE is HIGH. 

ECLDATA~ 
I I I --------

LATCH I I 
ENABLE L...--r---,.-J 

i'-tpw-.i 

TTLOUTPUT~ I :~ 
~ 
ItPDI ~ I I I 

Figure 4. Eel-to-TTL Tranalllon, Propagation Delay and Transition TImes 

OUTPUT 
ENABLE __ -' 

tPZH 1-",;,--'o,.;.l"'v"- VOH (TIL) 
TIL OUTPUT 

~---'--OV 
tPZL t- 3.5V 

~_--'7rc;r= VOL (TIL) 
TIL OUTPUT 

Figure 5. Eel-to-TTL Transition, OE to TTL Output Enable and Disable TImes 

DIRECTION CONTROL ____________ -J 

TIL OUTPUT 

TIL OUTPUT -------7f~~ 

VOH(TIL) 
OV 

Figure 8. Eel-to-TTL Tranaltlon, DlR to TTL Output Dlaable TIme 
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~YNERGY 
SEMICONDUCTOR 

APPLICATIONS 

1005360 100S328 PARITY 
PARITY WRITE DATA 

GEN - ECl LATCH 

l- DIR TTlr-

H- OE 

lE 

WRITE 
DATA ECl WRITE DATA 

LATCH DATA 
011' l- DIR "- PARITY 

::; 
@. 

H- OE TTl DATA 
lIP ...- lE 

rtl 
:::> 
III 100S328 CACHE 
< 
!< c 

~ ::; ::; 5 (.) (.) 
0 !:!:!. !:!:!. 
:E rtl rtl 

~ iil iil 
ili rtl 6 rtl 

~ ~ 8 
< (.) 

:E :E 

~ ~ 
ili ili 

512KBYTE 
ADDRESSES MEMORY ARRAY 

ECl 

l- DIR 

H- OE TTl ADDRS - CS 
PARITY ...- lE DATA 

lIP 
100S328 ~ WE 

~ TTl 

r- ECl 
I-

100S370 l- DIR DECODER 
H- OE 

CONTROl r lE 
LATCH 

READiWFiiTE ~N~OC 100S328 
INPUT DATA STROBE 
ENABLE OUTPUT DATA 
MEMORY READ DATA lATCH STROBE 

-- TTl 

H- DIR - OE ECl -- lE 
1005328 

L.. 
1005360 
PARITY r;;; CHECKER 

~~A 

PREUMINARY 
SY100S328 

OUTPUT DATA 
LATCH 

r---- TTl 

H- DIR 

r- OE ECl 

~ lE 
100S328 

Figure 7. Applications Diagram - MOSITTl SRAM Intarface Using SV100S328 Eel·TTl Latched Translator 

PRODUCT ORDERING CODE 

Package OperatIng 
Orderl~ Code Type Range 

SY100S2820C 024-1 Commercial 

SY100S328FC F24-1 Commercial 

SY100S328JC J28-1 Commercial 
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...... LOW-POWER OCTAL ECl/TTL 
,.,. BI-DIRECTIONAL TRANSLATOR PRELIMINARY 

SYNERGY WITH REGISTER SY100S329 
SEMICONDUCTOR 

FEATURES 

'. BI-dlrectlonal translation 

• ESD protection of 2000V 

• ECl high Impedance outputs 

• Registered outputs 
• Voltage compensated operating range: 

-4.2V to -5.7V 

• Fast TTL outputs 

• Three-state outputs 

• Function and pinout compatible with National and 
Signetlcs F100K 

• Available In CERDIP and CERPACK 

PIN CONFIGURATIONS 

E'n8 Es 2 23 E2 

Es 3 22 E1 

E7 4 21 Eo 

OE 5 20 CP 

Vcc 6 Top View 19 Vcc 

VCCA 7 DIP 18 VEE 

DIR 8 
D24-1 

17 VnL 
T7 9 16 To 

T6 10 15 T1 
Ts 11 14 T2 

T4 12 13 T3 

8 w -' 
0 a. w $ ~ w 0 > > 

E1 CD 18 T1 

E2 2 17 T2 

E3 3 Top View 16 T3 

E4 4 Flatpack 1S T4 
F24-1 

Es s 14 Ts 

E6 6 13 Ts 

Ui w g ~ a: ~ 0 g Ci 

if) 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The 5Y1005329 is an octal registered bi-directional 
translator designed to convert TTL logic levels to 100K 
ECllogic levels and vice versa. The direction of this 
translation is determined by the DIR input. A lOW on the 
output enable input (OE) holds the ECl outputs in a cut
off state and the TTL outputs at a high impedance level. 
The outputs change synchronously with the rising edge of 
the clock input (CP) even though only one output is enabled 
at the time. 

The cut-off state is designed to be more negative than 
a normal ECl lOW level. This allows the output emitter
followers to turn off when the termination supply is -2.0V, 
presenting a high impedance to the data bus. This high 
impedance reduces termination power and prevents loss 
of low state noise margin when several loads share the 
bus. 

The 5Y1005329 is designed with fast TTL output buffers 
featuring optimal DC drive and capable of quickly charging 
and discharging highly capacitive loads. All inputs have 
internal 75KQ pull-down resistors. 

PIN NAMES(1) 

Pin Function 

Eo-E7 ECLData 110 

To-T7 TTL Data 110 

OE Outpui Enable Input 

CP Clock Pulse Input (Active Rising Edge) 

DIR Direction Control Input 

NOTE: 

1. All pins function at tOOK EeL levels except for To-T7, 

lOGIC SYMBOL 

To T1 T2 T3 T4 Ts Ts T7 
CP 

DIR 

Eo E1 E2 E3 E4 Es E6 E7 

Rev.: B Amendment:/O 
Issue Date: April. 1994 
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~ ----------------------------------------------------------------------

FUNCTIONAL BLOCK DIAGRAM 

/SeeDetaii 

'--I 
EClo 

ECl1 

ECl2 

ECl4 

ECls 

ECl6 

ECl7 

clb~~ 
(DIR) ECLlTTl 

NOTE: 

(OE) OUTPUT 
ENABLE 

DECODE 

1. CP. DIR and OE use ECl logic levels. 

TTLo 

TIl1 

TI13 

TIl4 

TILs 

TIl6 

TIl7 

DETAIL 

ECl 

CLOCK 

DIRECTION 

7·71 

OUTPUT 
ENABLE 

ECl-TTl 
TRANSLATOR 

ECl 
OUTPUT 
BUFFER 

TTL 
REGISTER OUTPUT BUFFER 

TTL 

II 



~Y p~~~:~,: 
-------------------------------------------------------

TRUTH TABLE(1) 

OE DIR CP ECL Port TTL Port Notes 

L l X Input Z 2,4 

l H X lOW (Cut-Off) Input 3,4 

H l .I l l 2 

H L .I H H 2 

H l l X NC 2,4 

H H .I l l 3 

H H .I H H 3 

H H l NC X 3,4 

NOTES: 

1. H = HIGH Voltage Level; l = lOW Voltage level; X = Don~ Care; Z = High Impedance. 
2. ECl input to TTL output mode. 
3. TTL input to ECl output mode. 
4. Retains data present before CP. 

GUARANTEED OPERATING CONDITIONS 

Symbol Rating Value Unit 

VEE ECl Supply Voltage -5.7to-4.2 V 

VTIL TIL Supply Vo~a!le +4.5 to +5.5 V 

Tc Case Temperature Oto+85 ·C 

ABSOLUTE MAXIMUM RATINGS 1 

Symbol Rating Value Unit 

TSTG Storage Temperature -65 to +150 ·C 

TJ Maximum Junction Temperature ·C 
Ceramic +175 
Plastic +150 

VEE VEE Pin Potential to Ground Pin -7.0 to +0.5 V 

VnL VnL Pin Potential to Ground Pin -0.5 to +6.0 V 

- ECl Input Vo~age (DC) VEE to +0.5 V 

- ECl Output Current (DC Output HIGH) -50 mA 

- TIL Input Vo~age(2) -0.5 to +6.0 V 

- TIL Input Current(2) -30 to +5.0 mA 

- Voltage Applied to Output in HIGH State -0.5 to +5.5 V 
(Three-state Output) 

- Current Applied to TTL Output in lOW State (Max.) Twice the Rated IOL mA 

NOTE: 

1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. This is a stress rating only and functional operation is notimpRed 
at conditions other than those detailed in the operational sections of this data book. Exposure to ABSOLUTE MAXIMUM RATING conditions for extenlied 
periods may affect device reliability. 

2. Either voltage limit or current limit is sufficient to protect inputs. 
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~YNERGY 
SEMICONDUCT'OR 

TTl-TO-ECl DC ELECTRICAL CHARACTERISTICS 

PREUMINARY 
SY100S329 

VEE = -4 2V to -5 7V VCC = VCCA = GND Tc = O°C to +85°C VTTl = +4 5V to +5 5V(1) . . . 
Symbol Paramatar Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage -1025 -955 -870 mV VIN - VIH (Max.) or VIL (Min.) 

VOL Output LOW Voltage -1830 -1705 -1620 mV Loading with 50Q to -2V 

Cutoff Voltage - -2000 -1950 mV OE or DIR Low. 
VIN - VIH (Max.) or VIL (Min.). 
Loading with 50Q to -2V 

VOHC Output HIGH Voltage -1035 - - mV VIN - VIH (Min.) or VIL (Max.) 
Corner Point High Loading with 50Q to -2V 

VOLC Output LOW Voltage - - -1610 mV 
Corner Point Low 

VIH Input HIGH Voltage 2.0 - 5.0 V Over VTIL. VEE. Tc Range 

VIL Input LOW Voltage 0 - 0.8 V Over VTIL. VEE. Tc Range 

IIH Input HIGH Current - - 70 IlA VIN= +2.7V 

Breakdown Test - - 1.0 mA VIN = +5.5V 

ilL Input LOW Current -700 - - IlA VIN- +0.5V 

VFCD Input Clamp Diode Voltage -1.2 - - V liN _ -18mA 

lEE VEE Supply Current mA LE Low. OE and DIR High. Inputs Open 
-189 - -94 VEE = -4.2V to -4.8V 
-199 - -94 VEE = -4.2V to -5.7V 

NOTE: 
1. The specified limits represent the "Worst case" value for the parameter. Since these values normally occur at !he temperature extremes. additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "Worst case" conditions. 

ECl-TO-TTL DC ELECTRICAL CHARACTERISTICS 

VEE = -4 2V to -5 7V VCC = VCCA = GND Tc = O°C to +85°C Cl = 50pF VTIl = +4 5V to +5 SV<1) . . . . 
Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage 2.7 3.1 - V 10H = -3mA. VTTL = 4.75V 
2.4 2.9 - 10H = -3mA. VTTL = 4.50V 

VOL Output LOW Voltage - 0.3 0.5 V 10L _ 24mA. VTIL c 4.50V 

VIH Input HIGH Voltage -1165 - -870 mV Guaranteed HIGH Signal for All Inputs 

VIL Input LOW Voltage -1830 - -1475 mV Guaranteed LOW Signal for All Inputs 

IIH Input HIGH Current - - 350 I!A VIN = VIH (Max.) 

ilL Input LOW Current 0.50 - - IlA VIN = VIL (Min.) 

10ZHT Three-State Current Output High - - 70 IlA VOIJr - +2.7V 

IozLT Three-State Current Output Low -700 - - IlA VOUT= +0.5V 

los Output Short-Circuit Current -150 - --60 mA VOUT = O.OV. VTIL - +5.5V 

ITTL VTIL Supply Current - - 74 mA VTIL=+5.5V 

NOTE: 
1. The specified limits represent the "Worst case" value for the parameter. Since these values normally occur at !he temperature extremes. additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "worst case" conditions. 
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PREUMINARY 
SY100S329 ~rlY 

----------------------------~-------------------------
TTL-TO-ECL AC ELECTRICAL CHARACTERISTICS 

CERDIP 

VEE = -4.2V to -5.7V, Vee = VeeA = GND, VTTL = +4.SV to +S.SV<1) 

Tc=DOC Tc=+25°C Tc=+85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

fMAX Maximum Toggle Frequency 350 - 350 - 35D - MHz -
IPlH CP to En 1.7 3.6 1.7 3.7 1.9 3.9 ns Figures 1 & 2 
IPHl 

IPZH OE to En (Cutoff 10 HIGH) 1.3 4.2 1.5 4.4 1.7 4.8 ns Figures 1 & 2 

IPHZ OE 10 En (HIGH 10 Cutoff) 1.5 4.5 1.6 4.5 1.6 4.6 ns Figures 1 & 2 

tPHZ DIR to En (HIGH to Cutoff) 1.6 4.3 1.6 4.3 1.7 4.5 ns Figures 1 & 2 

toet TntoCP 1.1 - 1.1 - 1.1 - ns Figures 1 &2 

thoId TntoCP 1.7 - _ 1.7 - 1.9 - ns Figures 1 & 2 

tpw(H) Pulse Width CP 2.1 - 2.1 - 2.1 - ns Figures 1 & 2 

trLH Transition Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1 & 2 
trHl 20% to 80%, 80% to 20% 

ECL-TO-TTL AC ELECTRICAL CHARACTERISTICS 

CERDIP 

VEE = -4.2V to -5.7V, Vce = VCCA = GND, VTTL = +4.SV to +5.SV, CL = SOpF(1) 

Tc=DOC Tc= +25°C Tc= +85°C 

Symboi Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

iMAx Maximum Toggle Frequency 125 - 125 - 125 - MHz -
tPlH CP to Tn 3.1 7.2 3.1 7.2 3.3 7.7 ns Figures 3 & 4 
tPHl 

tPZH OE to Tn (Enable Time) 3.4 8.45 3.7 8.95 4.0 9.7 ns Figures 3 & 5 
tPZl 3.8 9.2 4.0 9.2 4.3 9.95 

tPHZ OE to Tn (Disable Time) 3.2 8.95 3.3 8.95 3.5 9.2 ns Figures 3 & 5 
tPlZ 3.0 7.7 3.4 8.7 4.1 9.95 

tPHZ DIR to Tn (Disable Time) 2.7 8.2 2.8 8.7 3.1 8.95 ns Figures 3 & 6 
IPlZ 2.8 7.45 3.1 7.95 4.0 9.2 

tset EntoCP 1 .. 1 - 1.1 - 1.1 - ns Figures 3 & 4 

thold En to CP 2.1 - 2.1 - 2.6 - ns Figures 3 & 4 

tpw(H) Pulse Width CP 4.1 - 4.1 - 4.1 - ns Figures 3 & 4 

NOTE: 
1. The specified limits represent the "worsr case value for the parameter. Since these values normally occur at the temperature extremes, additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "worst case" conditions. 
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~ -------------------------------------------------------------------
TTl-TO-ECl AC ELECTRICAL CHARACTERISTICS 

FLATPACK 

VEE .. -4.2V to -5.7V, VTTL = +4.SV to +S.SV 

Te=O°C Te=+25°C Te=+8!5°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition 

fMAX Maximum Toggle Frequency 350 - 350 - 350 - MHz -
tPlH CPto En 1.7 3.4 1.7 3.5 1.9 3.7 ns Figures 1 & 2 
tPHl 

tPZH OE to En (Cutoff to HIGH) 1.3 4.0 1.5 4.2 1.7 4.6 ns Figures 1 & 2 

tPHZ OE to En (HIGH to Cutoff) 1.5 4.3 1.6 4.3 1.6 4.4 ns Figures 1 & 2 

tPHZ DIR to En (HIGH to Cutoff) 1.6 4.1 1.6 4.1 1.7 4.3 ns Figures 1 & 2 

Iset TntoCP 1.0 - 1.0 - 1.0 - ns Figures 1 & 2 

thold TntoCP 1.7 - 1.7 - 1.7 - ns Figures 1 & 2 

tpw(H) Pulse Width CP 2.0 - 2.0 - 2.0 - ns Figures 1 & 2 

mH Transition Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1 & 2 
ITHl 20% to 80%, 80% to 20% 

tOSHl Max. Skew COmmon Edge - 200 - 200 - 200 ps -
Output-to-Output Variation 
Data to Output Path 

tOSlH Max. Skew COmmon Edge - 200 - 200 - 200 ps -
Output-to-Output Variation 
Data to Output Path 

tOST Max. Skew Opposite Edge - 650 - 650 - 650 ps -
Output-to-Output Variation 
Data to Output Path 

tpe Max. Skew Pin (Signal) - 650 - 650 - 650 ps -
Transition Variation 
Data to Output Path 

II 
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PREUMINARY 
SY100S329 

-------------------------------------------------------
ECl-TO-TTL AC ELECTRICAL CHARACTERISTICS 

FLATPACK 
VEE = -4.2V to -5.7V, VTTL = +4.SV to +S.SV, CL = SOpF 

Tc=O·C Tc= +25°C Tc .. +85°C 

Symbol Parametar Min. Max. Min. Max. Min. Max. Unit Condition 

fMAx Maximum Toggla Frequency 125 - 125 - 125 - MHz -
tPLH CPtoTn 3.1 7.0 3.1 7.0 3.3 7.5 ns Figures 3 & 4 
tPHL 

tpZH OE to Tn 3.4 8.25 3.7 8.75 4.0 9.5 ns Figures 3 & 5 
tPZL (Enable Time) 3.8 9.0 4.0 9.0 4.3 9.75 

tPHZ OE to Tn 3.2 8.75 3.3 8.75 3.5 9.0 ns Figures 3 & 5 
tPLZ (Disable Time) 3.0 7.5 3.4 8.5 4.1 9.75 

tPHZ DIR to Tn 2.7 8.0 2.8 8.5 3.1 8.75 ns Figures 3 & 6 
tPLZ (Disable Time) 2.8 7.25 3.1 7.75 4.0 9.0 

tset EntoCP 1.0 - 1.0 - 1.0 - ns Figures 3 & 4 

thoId EntoCP 2.0 - 2.0 - 2.5 - ns Figures 3 & 4 

tpw(H) Pulse Width CP 4.0 .- 4.0 - 4.0 - ns Figures 3 & 4 

tOSHL Max. Skew Common Edge - 600 - 600 - 600 ps -
Output-to-Output Variation 
Data to Output Path 

tOSLH Max. Skew Common Edge - 850 - 850 - 850 ps -
Output-to-Output Variation 
Data to Output Path 

tOST Max. Skew Opposite Edge - 1350 - 1350 - 1350 ps -
Output-to-Output Variation 
Data to Output Path 

tps Max. Skew Pin (Signal) - 950 - 950 - 950 ps -
TransHion Variation 
Data to Output Path 
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TEST CIRCUITRY TTL-TO-ECl 

VTTL=SV 

Vcc= OV 

VEE =-4.SV 

TIL INPUT FORCE/SENSE CIRCUIT 

3Vr-

ECl OUTPUT SENSE CIRCUIT 

r--+-t (\.;::so=n~COA=X,((\-t-_~~ SECL 

SOor r AT OV~ FTTL ------
2:1 DIVIDER * E (OUT) f--+--.. 

S " son COAX " 4500 
TTL ---111---...<11-+' -'==::..'lH-'...JVV'v--4H-lT (IN) 

S~ t r S60 
CP DIR OE 

~ TIL INPUT SENSE 
10:1 DIVIDER ~ 

CIRCUIT = SOOO TO GROUND -o.95V 
-

I. ECl INPUT FORCEISENSE j 
CIRCUIT ..11-----' ................................................................ 

NOTES: 

1000 

-44V EQUIVALENT CIRCUIT FOR 
-2V1S00 TERMINATION 

ECl INPUT FORCE/SENSE CIRCUIT 

-o.95Vr-
.----FECL -1.7W--.J 

.----H (\..:;;so=n:..:c~OA:..:X,+: (\-+---i ........ SECL soot 1 RT 

2:1 DIVIDER -=E-" 

1000 

-4·V EQUIVALENT CIRCUIT FOR 
-2V/500 TERMINATION 

1. Rt = SOO termination. When an input or output is being monitored by a scope, Rt is supplied by the scope's 500 resistance. When an input or output is 
not being monitored, an external SOO resistance must be applied to serve as RI. 

2. TIL and Eel force signals are brought to the OUT via SOO coax lines. 
3. VnL is decoupled to ground with a O.lI1F capacitor, VEE is decoupled to ground with a O.D1I1F capacitor and Vee is connected to ground. 
4. For Eel input pins, the equivalent force/sense circuitry is optional. 

Figure 1. TIL-Ie-Eel AC Tesl Circuil 
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~ -------------------------------------------------------------------

SWITCHING WAVEFORMS TTl-TO-ECl 

t5 IH 

r-t-l 
TILDATAXL)( 

. I I I ~.-----------------------------------------

CLOCK I 

DIRECTIONAL --.--f----..--------... 
CONTROL 

OUTPUT 
ENABLE 

ECLOUTPUT ---+--_.../ 

Figure 2. TTL·to-ECL Propagation Delay and Tranaltlon Times 

7·78 



~YNERGY PR~~:::a~ 
~ -------------------------------------------------------------------------

TEST CIRCUITRY ECl-TO-TTl 

VTIl=5V 

VCC- OV 

VEE~-4.5V 

TTL OUTPUT SENSE CIRCUIT 

+7V ...... 

ECl INPUT FORCE/SENSE CIRCUIT 
-O.95V 

r----- FECl -1.71V =r 
r---+-i D..=;50::;::;n:...:c;.::o,-"AX"i«(-+-\_~J- SECl 

50nr r AT 
LZlZl3-STATE PUll-UP 

500n 2:1 DIVIDER "* E (IN) 1---+ ........... 

Snl~~--~I\~=:~CO~A~X~n-~NVon~~_+;T(OUn 

5~ r r 
~ 

Cl I __ L... 
SOpF 

-4V EQUIVALENT CIRCUIT FOR 
-2V150n TERMINATION CP DIR OE 

loon 

10:1 DIVIDER 
'-----------------'. -1.S9V 

'--
__ +.e-

E_C .. L ~i~~i~ITsm II, 

2:1 DIVIDER ~ 

NOTES; 

loon I 
-4V 

EQUIVALENT CIRCUIT FOR I 
-2V150n TERMINATION i 

! 

1. Rt = 500 termination. When an input or output is being monitored by a scope, Rt is supplied by the scope's 50n resistance. When an input or output is 
not being monitored, an externalSOO resistance must be applied to serve as Rt. 

2. TTL and Eel force signals are brought to the OUT via 50n coax lines. 
3. VTTL is decoupled to ground with a O.1I1F capacitor, VEE is decoupled to ground with a O.Q1I1F capacitor and Vee is connected to ground. 
4. The TTL three-state pull-up switch is connected to + 7V only for ZL and LZ tests. 

Figure 3. ECl-lo-TTl AC Tesl Circuli 
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~Y PR~~~=:a~ 
-------------------------------------------------------

SWITCHING WAVEFORMS ECL-TO-TTL 

~ 
ECLDATA~ 

I I I ~----------

CLOCK I 

TIL OUTPUT 

NOTE: 
1. DIR is LOW and OE is HIGH. 

Figure 4. Eel-to-TTL Tranaltlon, Propagation Delay and Transition 
Time. 

OUTPUT 
ENABLE __ -' 

IPZH tuW..::....:..:~~~-=~.,...O\):.MVIL VOH (TIL) TIL OUTPUT 

IpZL 

TIL OUTPUT 

NOTE: 
1. DIR is LOW and LE is HIGH. 

--......:I._OV 

r--3.5V 

'------I/fo}'r VOL (TTL) 

Figure 5. Eel-to-TTL Tran.ltlon, OE to TTL Output Enable and 
Dlaable Time. 

DIRECTION 
CONTROL _______ -J 

TIL OUTPUT 

TIL OUTPUT 

NOTE: 
1. OE is HIGH and LE is HIGH. 

VOH (TIL) 
OV 

Figure 6. Eel-to-TTl Tran.ltlon, DIR to TTL Output DI.able Time 
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PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S329DC 024-1 Commercial 

SY100S329FC F24-1 Commercial 



o lOW-POWER HEX PRELIMINARY 
SYNERGY PEel-TO-TTl TRANSLATOR SY100S390 

SEMICONDUCTOR 

FEATURES DESCRIPTION 

• Operates from a single +5V supply 

• Three-state outputs 

• ESO protection of 2000V 
• Vee output for single-ended use 

• Function and pinout compatible with National and 
Signetics F100K 

The SY100S390 is a hex PECl -to-TTL translator for 
converting lOOK logic levels to TTL logic levels. Unlike other 
level translators, the SY100S390 operates using only one 
+5V supply. Differential inputs allow each circuit to be used 
as an inverting, non-inverting or differential receiver. An 
iriternal reference generator provides Vee for single-ended 
operation. The standard three-state outputs are enabled by 
a common active low TTL compatible OE input. Partitioned 
Vccs on chip are brought out on separate power pins, 
allowing the noisy TTL vcc power plane to be isolated from 
the relatively quiet ECl Vcc. The SY100S390 is ideal for 
applications limited to a single +5V supply, allowing for easy 
PECl-to-TTl interfacing. 

• Available In CEROIP, CERPACK and PlCC 

PIN CONFIGURATIONS 

00 00 
00 01 
01 01 
02 02 

TIlVcc 02 
GNO OE 
GNO PECl Vcc 

Q3 VBB 
04 03 
05 D3 
05 04 
05 04 

01 1 
01 2 
00 3 
Do 4 
00 5 
01 6 

PIN NAMES 

label Function 

00-05 Oata Inputs (PECl) 

00-05 Inverting Data Inputs (PEel) 

00-05 Oata Outputs (TIL) 

OE Output Enable (TIL) 

VBB Reference Voltage (PECl) 

Ii:> 1994 Synergy Semiconductor Corporation 

0 g 
....J 
() '" '" iO I~ UJ '" '" o c..>0 

242322212019 

Top View 
Flatpack 

F24-1 

'" U 0 0 M "It 
0 gzzoo 

....JC!lC!l 

~ 

03 
VBB 

PECl Vcc 
GNO 

OE 
02 

02 

18 OJ 
17 04 
16 04 

15 05 
14 05 

05 

12 

13 

14 

15 

16 

17 
18 

Top View 
PlCC 

192021 22232425 

04 
03 
GNO 

GNO 
GNO 

TIlVcc 

02 

LOGIC SYMBOL 

OE Do Do 0, 0, 02 02 03 03 04 04 05 05 
VBB 

Rev.: B Amandment:1O 
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o ~,g,y PRELIMINARY 
::::::::::::::::::::~~ __________ ~ ________________ -=SY~1:00:~::~ 

BLOCK DIAGRAM 

SEE DETAIL C>-VBB 
" Do Qo 

Do 

D1 01 
01 

D2 02 
02 

D3 03 153 

D4 
154 

Ds as 
Os 

~ 

K DIAGRAM DETAIL 

PECLVee TTL Vee 

DN DIFFERENTIAL ON 

PECL-TO-TTL 
TRANSLATOR 

ON 

VBBtECL) 
GEN RATOR 

VBB 
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o 
SYNERGY 

SEMICONDUCTOR 

TRUTH TABLE 

Data Control 
Inputs Input 
(PEel) (TTL) 

On On OE 

X X H 

L H L 

H L L 

L L L 

H H L 

Open Open L 

L VBB L 

H VBB L 

VBB L L 

VBB H L 

VBB Open L 

Open VBB L 

NOTE: 
t. H = High Voltage Level 

L = Low Voltage Level 
X = Don't Care 
Z = High Impedance 
U = Undefined 

TTL 
Outputs Comments 

Qn 

Z Outputs Disabled 

L D~ferential Operation 

H D~ferential Operation 

U Invalid Input States 

U Invalid Input States 

U Invalid Input States 

L Single Ended Operation 

H Single Ended Operation 

H Single Ended Operation 

L Single Ended Operation 

H Single Ended Operation 

L Single Ended Operation 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Value UnH 

Operating Temperature TA Oto +85 ·C 

Supply VoHage Vee +4.75 to +5.25 V 

PRELIMINARY 
SY100S390 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value UnH 

Storage Temperture TSTG ~5to+150 ·C 

Max. Junction Temp. TJ 
Ceramic +175 ·C 
Plastic +150 ·C 

Vee Pin Potential to - -0.5 to +7.0 V 
Ground Pin 

TTL Input VoHage(2) - -O.5toVcc V 

TTL Input Current(2) - -30 to +5.0 mA 

VBB Output Current - -5.0 to +1.0 mA 

PECL Input Potential - GNDtoPECL -
Vcc+0.5V 

Vee Differential - -1.0to+l.0 V 
PECL Vee to TTL Vee 

VoHage Applied to - -0.5 to +5.5 V 
Output in High State 
(w~h Vee z OV) 
Three-State Output 

Current Applied to - Twice the mA 
Output in Low State Rated IOL 
(max.) 

NOTES: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RATINGconditions 
for extended periods may affect device reliability. 

2. Either voltage limit or current limit is sufficient to protect inputs. 
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o 
~y 

PRELIMINARY 
SY100S311O 

-------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

PEel Vee = +5.0V ± 5%; TTL Vee = +5.0V ± 5%; GND = OV 

Symbol Parameter Min. Max. Unit Condition 

VIH Input HIGH Voltage Data PECl Vee-1.165 PECl Vee - 0.870 V Guaranteed HIGH Signal for All 
Inputs (with One Input Tied to VBB) 

OE 2.0 - Guaranteed HIGH Signal (TTL) 

VIL Input lOW Voltage Data PECl Vee - 1.830 PECl Vcc - 1.475 V Guaranteed lOW Signal for All 
Inputs (with One Input Tied to Vee) 

DE - 0.8 Guaranteed lOW Signal (TTL) 

VBB Output Reference Voltage PECl Vee - 1.38 PECl Vee - 1.26 V lee - O.OmA or -1.0mA 

VOH Output HIGH Voltage (TTL) 2.7 - V IOH --3mA 

VOL Output lOW Voltage (TTL) - 0.5 V 101.- 24mA 

IIH Input HIGH Current Data - 150 I1A VIN = VIH(Max.). Do-Os - VBB. 
Do-Os = VIL(Min.) 

OE - 20 VIN = 2.7V (TTL) 

ilL Input lOW Current OE - -200 J.lA VIN = 0.5V (TTL) 

leVI Input Breakdown OE - 100 I1A VIN .. +5.5V. VTTl = +5.25V 
Current 

ICBO Input leakage Current -10 - I1A VIN = GNO. Do-Os • Vee 
Do-Os - VIL(Min.) 

IOZH Three-State Current - 50 I1A Vour = +2.7V 
Output HIGH 

lOll Three-State Current - -SO I1A VOUT= +0.5V 
Output lOW 

Icc PECl Supply Current 13 30 mA -
Iccz TTL Supply Current 10 20 mA Three-State 

leeL TTL Suply Current lOW 8 17 mA lOW State 

ICCH TTL Supply Current HIGH 0.4 2.0 mA HIGH State 

los Output Short Circuit Current -150 -SO mA Vour. O.OV. Vee - +5.25 

VOlff Differential Input Voltage 150 - mV Required for Fu" Output Swing 

VCM Common Mode Voltage , PECl Vcc - 2.0 PECl Vee - 0.5 V -
Vco Clamp Diode Voltage - -1.2 V liN .-18mA 
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o 
SYNERGY 

SEMICONDUCTOR 

PRELIMINARY 
SY100S390 

-------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

CERDIP 
vee = +5.0V ± 5%;Te = ooe to +85°e 

TA=ooe TA= +25°e TA= +85°e 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

FMAX Maximum Clock Frequency 100 - 100 - 100 - MHz 

tPLH Propagation Delay(1) 3.3 6.4 3.3 6.1 3.3 6.1 ns 
tPHL Data to Output 

tPZH Output Enable Time(2) 2.7 4.8 2.7 4.8 3.0 5.1 ns 
tPZL 2.3 3.9 2.3 3.9 2.6 4.3 

tPHZ Output Disable Time(2) 2.3 4.6 2.3 4.6 2.3 4.6 ns 
tPLZ 2.0 3.6 2.0 3.6 2.0 3.6 

NorES: 
1. Refer to Figure 1. 
2. Refer to Figure 2. 

CERPAK AND PlCC 
Vee = +5.0V ± 5%;Te = ooe to +85°e 

TA= ooe TA = +25°e TA= +85°e 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

FMAX Maximum Clock Frequency 100 - 100 - 100 - MHz 

tPLH Propagation Delay(1) 3.3 6.2 3.3 5.9 3.3 5.9 ns 
tPHL Data to Output 

tPZH Output Enable Time(2) 2.7 4.6 2.7 4.6 3.0 4.9 ns 
tPZL 2.3 3.7 2.3 3.7 2.6 4.1 

tPHZ Output Disable Time(2) 2.3 4.4 2.3 4.4 2.3 4.4 ns 
tPLZ 2.0 3.4 2.0 3.4 2.0 3.4 

NorES: 
1. Refer to Figure 1. 
2. Refer to Figure 2. 
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~Y PREUMINARY 
, SY100S390 

------------~----------------------------------TIMING WAVEFORMS 

PEel 
INPUT 

O.7±O.1ns O.7±O.1ns 

.------ PEel Vee - O.95V 

-~------'-I------- PEel Vee -1.69V 

TTL __ ---'''" r: . t~ ~"'----v 
OUTPUT /' ~ 

Figure 1. Dala-to-Output Propagation Delay 

2.5ns 2.5". 

OEINPUT 

------OV 

_----_..i ..,.,..--:-=-___ VOH 

TTL OUTPUT 

-----oV 

.---3.5V 

TTL OUTPUT 
______ VOL 

Figure 2. Enable/Disable Propagation Delay 
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AC TEST CIRCUIT 

PECl Vcc --... --, r---'--TTl Vee 

0.1~F .J.. I O.l~F 

r--P-Ec-l.l-v-ee--TT-l.J..v-ee--'" z: lo,;;ov PECl Vee - 1.32V 

PECl Vee - 0.95V 

PECl Vee -1.69~ 

NOTES: 

SlH-..... ---i 

soo 

r 3V 

OV--.J 

SlH-..... ---i 

500 

FPECL 

FlTL 

GND = OV. PECL Vee = +5V. TTL Vcc = +5V. 
L 1 and L2 = equal length 500 impedance lines. 
500 terminators are internal to 5tH measurement unit. 
Decoupling O.lIlF from GND to PECl vee and TTL Vee. 
All unused outputs are loaded with 500n to GND. 
CL = Fixture and stray capacitance = 5OpF. 
Switch 51 is open for IPLH. IPHL. IPHZ and tPZH tests. 
Switch 51 is closed only for IPLZ and IPZL tests. 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY100S390DC 024·1 Commercial 

SY100S390FC F24·1 Commercial 

SY100S39OJC J28·1 Commercial 

Sl 
SY100S390 

GNO 

OPEN 
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~Y SY100S390 

-------------------------------------------------------
APPLICATION NOTES 

1. Device performance will be enhanced by the use of dual 
vee power planes, as illustrated in Application Figures 3 
and 4. This will minimize the coupling of TTL switching 
noise into the primary reference to the PEel circuitry 
and take full advantage of the SY100S390's on-chip 
vee partitioning. 

2. The device's partitioned vee may be operated from two 
5V ± 5% tolerance supplies provided that they are 
ramped up/down together so that the maximum 
differential is W. This is to prevent overstress to internal 
ESD diodes. If the PEel driver to the 'S390 is powered 
from a separate supply, it must obey this sequence rule 
also. 

3. Glitch-free power up, independent of data input levels, is 
achieved if TIL logic HIGH is held on the Output Enable 
pin during ramping up/down of the vee supply. 

4. Undefined output states can occur for some invalid 

combinations. See Truth Table. This should be avoided 
to prevent possible oscillation or increased power 
consumption due to TIL outputs biased into a quasi 
state with both pull-up and pull-down stages partially on. 
Three-Stating the outputs will counteract the effects of 
invalid input states. 

5. Pins 8, 15 and 22 on the 28-pin Plee package are tied 
to the chip's substrate and are named GNDs. These 
pins are electrically common to the ground pins 1, 2 and 
28. For best thermal performance, tie the GND pins to 
the circuit ground plane. They may be tied to an 
electrically isolated thermal dissipation plane or may 
float. 

S. Figure 3 illustrates typical differential input operation. 
7. Figure 4 illustrates typical single-ended input operation. 

Vcc+ 5.0 VDC 

PECl Vee PLANE 

3000 

Figure 3. 

70118 



~YNERCJY 
SEMICONOUCTOR SY100S390 -------------------------------------------------------
APPLICATION NOTES (CONT'O.) 

Vcc+ 5.0 VDC 

Figure 4. 

II 
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-0- LOW-POWER HEX PRELIMINARY 
SYNERGY TTL-TO-PEel TRANSLATOR SY100S391 

SEMICONDUCTOR 

FEATURES 

• Operates from a single +5V supply 

• Differential PECl outputs 

• ESD protection of 2000V 
• Companion chip to SY100S390 PECl-to-TTl 

translator 

• Function and pinout compatible with National and 
Signetics F100K 

• Available In CERDIP, CERPACK and PlCC 

LOGIC SYMBOL 

E 

PIN CONFIGURATIONS 

as 
04 
Q4 
03 
03 

VCC 
VCCA 

02 
02 
01 
01 
00 

05 
Ds 
D4 
D3 
E 
GND PECl 
GNDPECl 
GNDTTl 
D2 
D1 
Do 
00 

DESCRIPTION 

The SY100S391 is a hex TTl-to-PECl translator for 
converting TTL logic levels to lOOK logic levels. The unique 
feature of this translator is the atiility to do this translation 
using only one +5V supply. The differential outputs allow 
each circuit to be used as an inverting/non-inverting translator, 
or as a differential line driver. A common enable (E), when 
lOW, holds all inverting outputs HIGH and all non-inverting 
inputs lOW. 

The 5Y100S391 is ideal for those mixed PECUTTl 
applications which only have a +5V supply available. When 
used in the differential mode, the 5391, due to its high 
common mode rejection, overcomes voltage gradients 
between the TTL and PECl ground systems. 

PIN NAMES 

Label Function 

Do-Ds Data Inputs (TTL) 

00-05 Data Outputs (PECl) 

00-05 Inverting Data Outputs (PECl) 

E Enable Input (TTL) 

D2 
GNDTTl 

GND PECl 
GNDS 

GND PECl 
E 

D3 

12 

13 

14 

15 

16 

17 
18 

Top View 
PlCC 

02 

02 
VCCA 

Vcc 
Vcc 

03 
03 

24 23 22 21 20 19 
D4 1 

Ds 2 
05 3 

Os 4 
04 5 
Q.i 6 

© 1994 Synergy Semiconductor Corporation 

Top View 
Flatpack 
F24-1 

7 8 9 1011 12 

818 8 <310 0 
>~ 

18 D1 

17 Do 
16 

15 

00 

00 
14 01 

13 01 
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~Y PRELIMINARY 
SY100S391 -------------------------------------------------------

BLOCK DIAGRAM 

E 

Co 
Do 00 

01 
D1 Q1 

02 
D2 Ci2 

03 
D3 53 

04 
D4 Q4 

05 
Ds as 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Storage Temperture TSTG -65 to +150 ·C 

Max. Junction Temp. TJ 
Ceramic +175 ·C 
Plastic +150 ·C 

Vee Pin Potential to - -0.5 to +7.0 V 
Ground Pin 

PECl Output Current - -SO mA 
(DC OutpUt HIGH) 

TTL Input Voitage(2) - -0.5 to +7.0 V 

TTL Input Current(2) - -30 to +5.0 mA 

NOTES: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RA TINGconditions 
for extended periods may affect device reliability. 

2. Either voltage limit or current limit is siffucient to protect inputs. 

TRUTH TABLE 

Inputs OUt uts 

Dn E On On 

H H H l 

l H l H 

H l l H 

l L l H 

NOTE: 
1. H = High Voltage Level. L = Low Voltage Level 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Value Unit 

Operating Temperature TA Oto+85 ·C 

SuPPly Voltaae Vce +4.5 to +5.5 V 
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-=-SYNERGY 
SEMICONDUCTOR 

PRELIMINARY 
SY100S391 

----------------------------------------------------------------
TTL-TO-PECL DC ELECTRICAL CHARACTERISTICS(1) 

Vee = +5.0V ± 10%; GND = OV 

Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage Vee-102S· Vee-9SS Vee-870 mV VIN s VIH (Max.) or VIL (Min.) 

VOL Output LOW Voltage Vee-1S90 Vee-170S Vee-1620 Loading wkh 500 to Vee -2V 

VOHe Output HIGH Voltage Vec-103S - - mV VIN = VIH (Min.) or VIL (Max.) 
Corner Point High Loading wkh 500 to Vec -2V 

VOLC Output LOW Voltage - - Vcc-1610 
Corner Point Low 

VIH Input HIGH Voltage 2.0 - 5.0 V Over VTIL, VEE, TA Range 

VIL Input LOW Voltage 0 - O.S V Over VTIL, VEE, TA Range 

IiH Input HIGH Current - - 10 ~A VIN= +2.7V 

Breakdown Current - - 100 ~A VIN s +S.SV, Vce = Max. 

IlL Input LOW Current mA VIN = +O.SV 
On -o.S - -
E -4.2 

VFCD Input Clamp Diode Voltage -1.2 - - V fiN = -1SmA 

lee Vee Supply Current 32 - 69 mA Inputs Open 

NOTE: 
1. The specified limits represent the "worst case" value for the parameter. Since these values normally ooeur at the temperature extremes, additional noise 

immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen 
to guarantee operation under "worst case" conditions. . 

AC ELECTRICAL CHARACTERISTICS 
- - -

CERDIP, CERPACK AND PLCC 
Vee = +5.0V ± 10%;Te = O°C to +85°C 

TA = O°C TA=+2S0C TA= 85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tPLH Propagation Delay 400 1400 400 1400 400 1400 ps 
tPHL Data and Enable to Output 

I tTLH Transition Time 350 1700 350 1700 350 1700 ps 
tTHL 20% to SO%, SO% to 20% 
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SYNERGY 

SEMICONDUCTOR 

TIMING DIAGRAM 

2.S±O.3ns 

INPUT 

OUTPUT 

TRUE 

~ ________ ~~~+-__________ OV 

_____ -1.SV 

_____ -3.0V 

Propagation Delay and Transition Times 
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~rt'Bf!!y PRELIMINARY 
SY100S391 -------------------------------------------------------

TEST CIRCUIT 

VIH GNDTTL 

GNDPECL Vee 

PRODUCT ORDERING CODE 

Package Operating 
Ordering Code Type Range 

SY1 00S391 DC D24-1 Commercial 

SY100S391FC F24-1 Commercial 

SY100S391JC J28-1 Commercial 

7-94 
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-=- SINGLE SUPPLY PECl ClockWorks[" 

SYNERGY 1:9 CLOCK DRIVER PRELIMINARY 
SEMICONDUCTOR 5Y1005811 

FEATURES 

• PECl version of popular ECLlnPS E111 

• low skew 
• Guaranteed skew spec 

• Vaa output 

• TTL enable input 
• Selectable TTL or PECl clock input 

• Single +5V supply 

• Differential internal design 

• Similar pin configuration to E111 

• PECl 1/0 fully compatible with industry standard 

• Internal 75Kn PECl input pull-down resistors 

• ESD protection of 2000V 

PIN CONFIGURATION 

VEE 

TEN 
IN 

Vcc 

iN 
VBB 
TIN 

TOP VIEW 
Plee 

18 03 

17 03 

16 04 

IS Vcco 
14 04 

13 05 

12 05 

10 ch5 0 
Ola '" () 0 

() 

> 

PIN NAMES 

Pin Function 

EIN,EIN D~ferential PEel Input Pair 

TIN TIL Input 

TEN TIL Input Enable 

00, 00 - 08, 08 Differential PEel Outputs 

VBB VBB Output 

Vcc PEel Vcc (+5.0V) 

VEE PEel Ground (OV) 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The SY100S811 is a low skew 1-to-9 PECl differential 
driver designed for clock distribution in new, high-performance 
PECl systems. It accepts either a PECl clock input or a TTL 
input by using the TTL enable pin TEN. When the TTL enable 
pin is at a TTL logic one level, the TTL input is enabled and 
the PECl input is disabled. When the enable pin is set to TTL 
logic zero level, the TTL input is disabled and the PECl input 
is enabled. 

The device is specifically designed and produced for low 
skew. The interconnect scheme and metal layout are carefully 
optimized for minimal gate-to-gate skew within the device. 
Wafercharacterization and process control ensure consistent 
distribution of propagation delay from lot to lot. Since the 
E811 shares a common set of "basic" processing with the 
other members of the ECLinPS family, wafer characterization 
at the point of device personalization allows fortightercontrol 
of parameters, including propagation delay. 

To ensure that the skew specification is met, it is necessary 
that both sides of the differential output are terminated into 
50n, even if only one side is being used. In most applications, 
all nine differential pairs will be used and, therefore, 
terminated. In the case where fewer than nine pairs are 
used, it is necessary to terminate at least the output pairs on 
the same package side (I.e. sharing the same Vcca as the 
pair(s) being used on that side) in order to maintain minimum 
skew. 

The VBB output is intended for use as a reference voltage 
for single-ended reception of PECl signals to that device 
only. When using VBB for this purpose, it is recommended 
that VBB is decoupled to Vcc via a O.01IJ.F capacitor. 

TRUTH TABLE 

TEN EIN TIN Q 

l l X l 

l H X H 

H X l l 

H X H H 

Rev.: 8 Amendment: 10 

7-95 Issue Date: April. 1994 



~ ClockWorks'" 

""'S--R'--Y PRELIMINARY 
, .... , u SV100S811, 

~ ----------------------------------------------------------------------
BLOCK DIAGRAM 

Qo 

Co 
01 

EIN 01 

EIN 02 

Ci2 
03 

TIN 
03 

04 

Ci4 
TEN 05 

Os 
06 

06 

07 

Ci7 
OS 

VBB AS 

PECl DC ELECTRICAL CHARACTERISTICS 

Vee = Veeo = 5.0V + 5% -
TA= O°C TA=+25°C TA = +85°C 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unn Condnlon 

VBB Output Reference Voltage 3.62 - 3.74 3.62 - 3.74 3.62 - 3.74 V Vee • Vcco - 5.0V 

IIH Input HIGH Current - - 150 - - 150 - - 150 lolA -
IlL Input LOW Current 0.5 - - 0.5 - - 0.5 - - lolA' -
VIH Input HIGH Voltage 3.835 - 4.12 3.835 - 4.12 3.835 - 4.12 V Vee - Vcco - 5.0V 

VIL Input LOW Voltage 3.19 - 3.525 3.19 - 3.525 3.19 - 3.525 V Vee • Vcco • 5.0V 

Ice Power Supply Current - 53 65 - 53 65 - 60 74 rnA All inputs and outputs 
open 
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~YNERGY 
SEMICONDfJCrOR 

TTL DC ELECTRICAL CHARACTERISTICS 

Vcc = Vcca = 5V + 5% -
TA= O°C TA= +2SoC 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

VIH Input HIGH Voltage 2.0 - - 2.0 - -
VIL Input lOW Voltage - - O.S - - O.S 

hH Input HIGH Current - - 20 - - 20 
- - 100 - - 100 

IlL Input lOW Current - - -0.6 - - -0.6 

VIK Input Clamp Voltage - - -1.2 - - -1.2 

AC ELECTRICAL CHARACTERISTICS(1-6) 
Vcc = Vcca = 5V ± 5% 

TA= DOC TA= +2SoC 

Symbol Parameter Min. Typ. Max. Min. Typ. Max. 

tPLH Propagation Delay to Output(1) 
tPHL EIN (differential) 430 - 630 430 - 630 

EIN (single-ended) 330 - 730 330 - 730 
TIN 350 - 950 350 - 950 

tSKEW Within-Device Skew - 25 50 - 25 50 

VPP Minimum PECl Input Swing 250 - - 250 - -
VeMR PECl Common Mode Range -1.6 - -0.4 -1.6 - -0.4 

tr Output Rise/Fall Times 275 375 600 275 375 600 
tf 20%toSO% 

NOTES: 

I. Part-to-part skew is defined as Max. - Min. value at the given temperature. 

TA= +85°C 

Min. Typ. Max. 

2.0 - -
- - O.S 

- - 20 
- - 100 

- - -0.6 

- - -1.2 

TA= +85°C 

Min. Typ. Max. 

430 - 630 
330 - 730 
350 - 950 

- 25 50 

250 - -
-1.6 - -0.4 

275 375 600 

Unit 

V 

V 

j.LA 

rnA 

V 

Unit 

ps 

ps 

mV 

V 

ps 

ClockWorksTN 

PRELIMINARY 
SY100S811 

Condition 

-
-

VIN - 2.7V 
VIN = 5.0V 

VIN.O.SV 

liN - -ISmA 

Condition 

2 
3 

4 

5 

6 

-

2. The differential propagation delay is defined as the delay from the crossing points of the differential input signals to the crossing point of the differential 
output signals. 

3. The single-ended propagation delay is defined as the delay from the 50% point of the input signal to the SO% point of the output signal. 

4. The within-device skew is defined as the worst case difference between any two similar delay paths within a single device. 

S. VPP (min.) is defined as the minimum input differential voltage which will cause no increase in the propagation delay. The Vpp (min.) is AC limited for the 
SSII, as a differential input as low as SOmV will still produce full PECL levels at the output. 

S. VeMR is defined as the range within which the VIH level may vary, with the device still meeting the propagation delay specification. The VIL level must be 
such that the peak-to-peak voltage is less than I.OV and greater than or equal to VPP (min.). 

PRODUCT ORDERING CODE 

PACKAGE OPERATING 
ORDERING CODE TYPE RANGE 

SYI00S8IIJC J28-1 Commercial 
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~ SYNERGY ORDERING INFORMATION 
SEMICONDUCTOR 

LOGIC ORDERING INFORMATION 

SY100 x 301 D C x 

T 

ASSET is a trademark of Synergy Semiconductor Corporation. 

Ii:) 1994 Synergy Semiconductor Corporation 

SPECIAL PROCESSING 

TEMPERATURE RANGE 

C = Commercial 

PACKAGE IDENTIFIER 

D .CERDIP 
F =CERPAK 
J = PLCC (Plastic Leaded Chip Carrier) 
Z - Plastic SOIC (Small Outline IC) 
E - ECUNPS 
S - Super 300K 
H = Clock DriverslTranslators 
X -Other 

FUNCTION CODE 

FAMILY CODE 

DEVICE TYPE PREFIX 

100 = lOOK DC Levels with -4.2V ± 5.46% Supply 
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ULTRA-FAST & LOW-POWER RAMs 





..,. ULTRA-FAST AND 
SYNERGY LOW-POWER RAMS 

SEMICONDUCTOR 

Ultra-Fast & low-Power RAMs 

Ultra-Fast ECl RAMs 

PAGE 

SY1 0/1 00/101422-2.5/3/4/5/7 256 x 4 ECL RAM ............................................................................................. 8-2 

SY1 0/1 00/1 01474-2.5/3/4/5/7 

SY1 0/1 00/1 01480-618/1 0 

SY1 0/1 00/1 01484-4/5/6 

SY101492-5/6 

SY1 0/1 00/1 01494-6/7 

low-Power ECl RAMs 

SY1 OU1 00U1 01 L422-5/7 

SY1 OU1 00U1 01 L474-5/7 

SY1 OU1 00U101 L484-7/8/1 0 

SY1 OU1 00U1 01 L494-1 0 

Ultra-Fast TTL RAMs 

SY61B98-7/10/12 

SY71 B88-7/1 0/12 

SY71 B98-7/1 0/12 

© 1994 Synergy Semiconductor Corporation 

1K x 4 ECL RAM ................................................................................................ 8-9 

16K x 1 ECL RAM ............................................................................................ 8-16 

4K x 4 ECL RAM .............................................................................................. 8-24 

2K x 9 Advanced Self-Timed SRAM ................................................................ 8-31 

16K x 4 ECL RAM ............................................................................................ 8-45 

Low-Power 256 x 4 ECL RAM ......................................................................... 8-52 

Low-Power 1 K x 4 ECL RAM ........................................................................... 8-60 

Low-Power 4K x 4 ECL RAM ........................................................................... 8-68 

Low-Power 16K x 4 ECL RAM ......................................................................... 8-75 

TTL BiCMOS 64K (16K x 4-Bit) Static RAM .................................................... 8-82 

TTL BiCMOS 64K (16K x 4-Bit) Static RAM .................................................... 8-90 

TTL BiCMOS 64K (16K x 4-Bit) Static RAM .................................................... 8-97 
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,.., SY10422-2.5/3/4/5/7 
Y SY100422-2.5/3/4/5/7 SYNERGY 256 x 4 Eel RAM SY101422-2.5/3/4/5/7 
SEMICONDUCTOR 

FEATURES 

• Address access time, tAA: 2.S/3/4/S/7ns max. 
• Block select access time, tAB: 2ns max. 

• Write pulse width, tww: 3ns min. 

• Edge rate, tr/tt: SOOps typo 
• Power supply current, lEE: -2S0mA, 

-200mA for -S/7ns 

• Superior immunity against alpha particles provides 
virtually no soft error sensitivity 

• Built with advanced ASSEFM I technology 
• Fully compatible with industry standard 10K/100K 

ECl I/O levels 

• Noise margins improved with on-chip voltage and 
temperature compensation 

• Open emitter output for easy memory expansion 

• Includes popular Block Select function allowing 
individual read/write control over blocks 

• Available in hermetic Dip, Flatpack and MlCC 

• ESD protection of 2000V 

BLOCK DIAGRAM 

DESCRIPTION 

The Synergy SY1 0/1 0a!1 01422 are 1024-bit Random 
Access Memories (RAMs), designed with advanced Emitter 
Coupled logic (ECl) circuitry. The devices are organized 
as 256-words-by-4-bits and meet the standard 1 0K/1 OOK 
family signal levels. The SY100422 is also supply voltage
compatible with 100K ECl, while the SY101422 operates 
from 10K ECl supply voltage (-5.2V). All feature on-chip 
voltage and temperature compensation for improved noise 
margin. 

The SY1 0/1 00/1 01422 employ proprietary circuit design 
techniques and Synergy's proprietary ASSET I advanced 
bipolar technology to achieve extremely fast access, write 
pulse width and write recovery times. ASSET I uses 
proprietary technology concepts to achieve significant 
reduction in parasitic capacitance while improving device 
packing density. Synergy's circuit design techniques, 
coupled with ASSET I, result not only in ultra-fast 
performance, but also allow device operation at reduced 
power levels with virtually no soft error sensitivity and with 
outstanding device reliability in volume production. 

Ao As A6 A7 

A, 
~ 

A2 ~~ 
0'" u.2= 

A3 "'~ ClCl 
X 

A4 

WE 

SA = Sense Amplifier 
WA = Write Amplifier 

© 1994 Synergy Semiconductor Corporation 

BSo BS, BS2 BS3 

DOo DO, D02 D03 

Rev.: B Amendment:1O 

8-2 Issue Oate: April, 1994 



SVl 011 00/1 01422-2.5 
~ SVl 011 0011 01422-3 
,....S., .. -ROy SV10/l00/l01422-4 

rIW5' SV10/l00/l01422-5 
~M~ ____________________________________________________________ ~S~V~1~0/~1=00~il~0~14~2~2-~7 

PIN CONFIGURATIONS 

VeeA 1 24 Vee 
000 2 23 003 
BSo 3 22 BS3 
001 4 21 002 
BS1 5 T V' 20 BS"2 
010 6 op lew 19 013 DIP 
011 7 024-1 18 012 
WE 8 10422 17 A4 

A5 9 16 A3 
As 10 15 A2 
A7 11 14 A1 

VEE 12 13 Ao 

w 

'" 
_ 0 

w ... 
~ < « >< 

24 23 22 21 20 19 
A3 1 18 A5 

A4 2 17 WE 

012 3 Top View 16 01, 

013 4 Flatpack 
F24-1 15' 010 

BS2 5 14 BS, 

002 6 13 001 
7 8 9 1011 12 

15) 8 ale ~ ~ ~I~ 

PIN NAMES 

Label Function 

Ao-A7 Address Inputs 

BSo - BS3 Block Select (BS) 

WE Write Enable 

010- 013 Data Input (DIN) 

000- 003 Data Output (DOUT) 

Vee GND (OV) 

VeeA Output GND (OV) 

VEE Supply Voltage 

013 1 24 

BS2 2 23 
002 3 22 

BS3 4 21 
003 5 Top View 20 
Vee 6 DIP 19 

VeeA 7 024-1 18 
000 8 

100/101422 17 

BSo 9 16 
001 10 15 
BS1 11 14 
010 12 13 

0 8 « 
8 15) () 

<.) 
() 

IgJ Cl g Z g Cl al 

4 3 2 28 27 26 

DO, 

BS, 

010 

Top View NC 
MLCC 

01, M28-1 

WE JLCC 

As 
J28-1 

12 13 14 15 16 17 18 

~ <: w <.) 

~ Z ~ « ~ 

TRUTH TABLE 

Input 

BS WE 

H X 

L L 

L L 

L H 

NOTE: 
H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
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DIN Output 

X L 

H L 

L L 

X DOUT 

012 
A4 
A3 
A2 
A, 

Ao 
VEE 
A7 
As 
A5 
WE 
011 

25 002 

24 BS2 

23 013 

22 NC 

21 012 

20 A4 

19 A3 

Mode 

Disabled 

Write"H" 

Write"L" 

Read 



SY10/1001101422·2.5 
~ ~~~~~W 

""'~V"-'RGY SY10/1001101422-4 
IT "."., SY10/1001101422-5 ____________________________________________________________ ~S~Y~1~0I~10~0I~1~O~14~2~2.~7 

FUNCTIONAL DESCRIPTION 

The Synergy SY10f100f101422 are 1024·bit RAMs 
organized as four 256·by·1·bit blocks with each block having 
its own Block Select (BS) control signal that functions 
essentially like a unique chip select for the Block. The four 
blocks and Block Selects together make the device a 256 x 
4-bit RAM. Memory cell selection is achieved by using the 
8 address bits designated as Ao through A7. Each of the 28 

possible input address combinations corresponds to a unique 
word location in memory: The active low Block Select (BS) 
control signals are provided for memory expansion and for 
independent control of each of the four 256 x 1-bit blocks of 
memory. The active low Write Enable (WE) controls the 
read and write operation on the selected block or blocks. 
Data resident on the DIN inputs (010 thr~ 013) is written 
into the addressed location only when WE and the Block 
Select (BS) associated with each of the DIN bits is held 
LOW. This allows control of the Write operation to anyone, 

ABSOLUTE MAXIMUM RATINGS(l) 

Rating Symbol Value Unit 

VEE Pin Potential VEE +0.5to-7.0 V 
to Vcc Pin 

Input Voltage VIN +0.5 to VEE V 

DC Output Current lOUT -30 mA 
(Output High) 

Temperature Under Tc -55 to +125 °C 
Bias 

Storage Temperature T8tore -65 to +150 °C 

NOTE: 
1. Permanenldevicedamage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RA TINGconditions 
for extended periods may affect device reliability. 

RISE AND FALL TIME 

Parameter Code(1) Symbol Min. Typ. Max. Unit 

Output Rise Time F tr - 500 - ps 

Output Fall Time F If - 500 - ps 

NOTE: 

1. F = Fast Edge Rate 
S = Standard Edge Rate 

two, three or all four of the input data bits. In order to 
perform a read operation, WE is held high, the Block Select 
(BS) associated with each of the four output blocks is held 
low, and the non-inverted output data at the addressed 
location is transferred to DOUT (000 through 003) to be 
read out. This allows control of the Read operation to any 
one, two, three or all four of the output blocks. Open emitter 
outputs are provided for maximum flexibility and memory 
expansion by allowing output wire-OR connections. External 
termination of 50n to -2.0V or an equivalent circuit must be 
used to provide the specified output levels. 

All outputs are forced to a logic LOW level when the 
RAM is being written into (WE = LOW). The output (or 
outputs) associated with a block (or blocks) of memory can 
be forced to a logic LOW low level by deselecting that block 
(or blocks) with its respective Block Select input (BSo - BS3 
= HIGH). 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. Unit 

Supply Voltage (1) 10K VEE -5.46 -5.2 -4.94 V 

Case Temperature Tc 0 - 75 °C 

Supply Voltage(1) 100K VfE -4.8 -4.5 -4.2 V 

Case Temperature Tc 0 - 85 °C 

Supply Vo~age(1) 101K VEE -5.46 -5.2 -4.94 V 

Case Temperature Tc 0 - 85 °C 

NOTE: 
1. Referenced to Vee. 

CAPACITANCE 

Parameter Symbol Min. Typ. Max. Unit 

Input Pin CIN - 4 - pF 
Capacitance 

Output Pin CoUT - 5 - pF 
Capacitance 
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SY10/100/101422-2.5 
~ SY10/100/101422-3 
,.". SY10/100/101422-4 

SYNERGY SY10/100/101422-5 
~M~~TOR _________________________________________________________________ S~Y~1~O~/1~OO~/~10~1~42~2~~ 

10K DC ELECTRICAL CHARACTERISTICS 
Vee = OV; Te = O°C to +75°C; VEE = -5.2V; Airflow> 2.5m/s; Output Load = 50n to -2.0V 

Symbol Parameter Tc Mln_ 

VOH Output High Voltage O°C -1000 
+25°C -960 
+75°C -900 

VOL Output Low Vonage O°C -1870 
+25°C -1850 
+75°C -1830 

VOHC Output High Voltage O°C -1020 
+25°C -980 
+75°C -920 

VOLC Output Low Voltage O°C -
+25°C -
+75°C -

VIH Input High Voltage O°C -1145 
+25°C -1105 
+75°C -1045 

VIL Input Low Voltage O°C -1870 
+25°C -1850 
+75°C -1830 

IIH Input High Current O°Cto+ 75°C 0.0 

IlL Input Low Current O°Cto +75°C -2 

IlL BS Input Low Current O°C to +75°C 30 

IIH BS Input High Current O°Cto +75°C 40 

IlL WE Input Low Current O°C to +75°C -2 

IIH WE Input High Current O°Cto +75°C 0.0 

lEE Power Supply -2.5ns, -3ns, -4ns O°Cto +75°C -250 
Current -5ns -7ns -200 

100K/101K DC ELECTRICAL CHARACTERISTICS 
VeeA = OV 
Vee = OV 

Symbol 

VOH 

VOL 

VOHC 

VOLC 

VIH 

VIL 

IIH 

ilL 

IlL 

IIH 

ilL 

IIH 

lEE 

VEE = -4.5V (lOOK) 
VEE = -5 2V (10IK) 

Parameter 

Output High Voltage 

Output Low Voltage 

Output High Voltage 

Output Low Voltage 

Input High Voltage 

Input Low Voltage 

Input High Current 

Input Low Current 

BS Input Low Current 

BS Input High Current 

WE Input Low Current 

WE Input High Current 

Power Supply -2.5ns, -3ns, -4ns 
Current -5ns, -7ns 

Min_ Max. 

-1025 -880 

-1810 -1620 

-1035 -

- -1610 

-1165 -880 

-1810 -1475 

0.0 20 

-2 2 

30 170 

40 220 

-2 35 

0.0 60 

-250 -
-200 -

8-5 

Max. Unit Condition 

-840 mV VIN = VIH Max. or VIL Min. 
-810 
-720 

-1665 mV VIN = VIH Max. or VIL Min. 
-1650 
-1625 

- mV VIN = VIH Min. or VIL Max. 
-
-

-1645 mV VIN = VIH Min. or VIL Max. 
-1630 
-1605 

-840 mV Guaranteed Input Voltage High 
-810 for All Inputs 
-720 

-1490 mV Guaranteed Input Voltage Low 
-1475 for All Inputs 
-1450 

20 ~A VIN = VIH Max. 

2 ~A VIN = VIL Min. 

170 ~A VIN = VIL Min. 

220 ~A VIN = VIH Max. 

35 ~A VIN = VIL Min. 

60 ~A VIN = VIH Max. 

- mA All Inputs and Outputs Open 
-

Airflow> 2.5m/s 
Output Load - 50n to -2 OV -

Unit Condition 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Min. or VIL Max. 

mV VIN = VIH Min. or VIL Max. 

mV Guaranteed Input Voltage High 
for All Inputs 

mV Guaranteed Input Voltage Low 
for All Inputs 

~A VIN = VIH Max. 

~A VIN = VIL Min. 

~A VIN = VIL Min. 

~A VIN = VIH Max. 

~A VIN = VIL Min. 

~A VIN = VIH Max. 

mA All Inputs and Outputs Open 



SY10/100l101422·2.5 
~ ~~~ 
y SY10/100/101422·4 

SYNERGY SY10/100l101422·5 
~M~ ____________________________________________________________ ~S~Y~1~0I~10~O~/1~01~4~22~·7 

AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

VCC = VCCA = OV Output Load = 50Q to -2.0V 
VEE = -S.2V ± 5%(1 OK) Tc = O°C to +75°C (10K) 
VEE = -4.5V ± 0.3V(100K) Tc = O°C to +85°C (100K/1 01 K) 
VEE = -S.2V ± 5%(101 K) Airflow> 2.Sm/s 

Loading Condition 

GND 

VeeA Vee 

OUT i----<P----, 

r 
VEE 

RL 

O.Q1J.1F J 
VEE -2.0V 

READ CYCLE 

SY10422·2.5 
SY100422·2.5 
SY101422·2.5 

Symbol Parameter Min. Max. 

IAA TAVOV Address Access Time - 2.5 

lAB TBSLOV Block Select Access Time - 2 

IRB TBSHOL Block Select Recovery Time - 2 

READ CYCLE TIMING DIAGRAM 

BS 

DouT 

tr If 

Te VIH VIL 

10K O°C -O.933V -1.733V 
+25°C -O.90V -1.70V 
+75°C -O.863V -1.663V 

100/101K O°Clo +85°C -O.90V -1.70V 

Input Pulse 

VIH - - -

VIL 

Ir If 

tr = tf = 1.0ns typo 

OUTPUT LOAD: RL = 500 
CL = 5pF' (typ.) 
• (Modeled as 500 transmission line 
terminated to -2V.) 

NOTE: All timing measurements referenced to 50% input levels. 

SY10422·3 SY10422·4 SY10422-5 SY10422·7 
SY100422·3 SY100422·4 SY100422·5 SV100422·7 
SY101422·3 SY101422·4 SY101422·5 SY101422·7 

Min. Max. Min. Max. Min. Max. Min. Max. 

- 3 - 4 - 5 - 7 

- 2 - 2 - 3 - 3 

- 2 - 2 - 3 - 3 

Unit 

ns 

ns 

ns 

-,." ~_%_----------
~ ~ IAA----t\j r-

--------------~ 
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SY10/100/101422-2.5 
~ ~M~~~M 

""s.,ue'RGY SY10/100l101422-4 
r "5' SY10/100l101422-5 
~M~ ____________________________________________________________ ~S~Y~1~0I~10~O~{1~O~14=2~2-~7 

WRITE CYCLE 

SY10422-2.5 SY10422-3 SY10422-4 SY10422-5 SY10422-7 
SY100422-2.5 SY100422-3 SY100422-4 SY100422-5 SY100422-7 
SY101422-2.5 SY101422-3 SY101422-4 SY101422-5 SY101422-7 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

tww TWLWH Wr~e Pulse Width 3 - 3 - 4 - 3.5 - 5 - ns 

tws TWLOL Write Disable Time - 2.5 - 3 - 4 - 3.5 - 4 ns 

tWA TWHOV Write Recovery Time - 2.5 - 3 - 4 - 3.5 - 4 ns 

tSA TAVWL Address Set-up Time 1 - 1 - 1 - 0.5 - 1 - ns 

tSB TBSLWL Block Select Set-up Time 0 - 0 - 0 - 0.5 - 1 - ns 

tso TDVWL Data Set-up Time 0 - 0 - 0 - 0.5 - 1 - ns 

tHA TWHAX Address Hold Time 1 - 1 - 1 - 1.0 - 1 - ns 

tHB TWHBSX Block Select Hold Time 1 "'- 1 - 1 - 1.0 - 1 - ns 

tHD TWHDX Data Hold Time 1 - 1 - 1 - 1.0 - 1 - ns 

WRITE CYCLE TIMING DIAGRAM 

BS "I" ./ 

Address )~ )K 
DIN ~tSD. ~tHD~ 

" /' 
~ 
I---tHA-

I---tSA tww tHB 

[)oUT 50% 50% 
tSB 

~tws ~tWR 
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SY10/10OJ101422-2.S 
~ mM~~W 

~J!.,V'''.'R'-"Y SY10/10OJ101422-4 , "50, ,... SY10/10OJ101422-5 
M~ ____________________________________________________________ ~S~Y~1~OJ~10~OJ~1~O~14~2~2-~7 

PRODUCT ORDERING CODE 

Speed (ns) Ordering Code 

2.5 SY1 0/1 00/1 01422-2.5FCF 

SY1 011 00/1 01422-2.5MCF 

3 SY1 011 00/1 01422-3FCF 

SY1 0/1 00/1 01422-3MCF 

4 SY1 011 00/1 01422-4FCF 

SY1 0/1 00/1 01422-4MCF 

5 SY1 011 00/1 01422-5FCS 

SY1 0/1 00/1 01422-5JCS 

SY1 0/1 00/1 01422-50CS 

7 SY1 0/1 00/1 01422-7FCS 

SY1 0/1 00/1 01422-7JCS 

SY10/l00/l01422-70CS 

Edge Package 
Rate Type 

Fast F24-1 

Fast M28-1 

Fast F24-1 

Fast M28-1 

Fast F24-1 

Fast M28-1 

Standard F24-1 

Standard J28-1 

Standard 028-1 

Standard F24-1 

Standard J28-1 

Standard 028-1 

Special Processing 

Edge Rate Identifier 

F = Fast Edge Rate 
S = Standard Edge Rate 

Temperature Range 

C = Commercial 

Package Identifier 

F = CERPACK 

Operating 
Range 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercia 

Commercial 

Commercial 

Commercial 

M = MLCC (Metallic Leaded Chip Carrier) 
J = PLCC (Plastic Leaded Chip Carrier) 
D =CERDIP 

8-8 

Speed Identifier 

e.g. 2.5 = 2.Sns Max. Access Time 

Device Type 

L = Low Power Designator (if any) 

Device Type Prefix 

10 = 10KH DC Levels with -S.2V ± S% Supply 
100 = lOOK DC Levels with -4.5V ± 0.3V Supply 
101 = lOOK DC Levels wnh -S.2V ± 5% Supply 



-=- SY10474-2.5/3/4/5/7 
SYNERGY 1 K x 4 Eel RAM SY100474-2.5/3/4/5/7 

SEMICONDUCTOR SY1 01474-2.5/3/4/5/7 

FEATURES 

• Address access time, tAA: 2.5/3/4/5/7ns max. 

• Chip select access time, tAC: 2ns max. 

• Write pulse width, tww: 3ns min. 

• Edge rate, tr/U: 500ps typo 

• Power supply current, lEE: -300mA, 

·220mA for -5/7ns 

• Superior Immunity against alpha particles provides 
virtually no soft error sensitivity 

• Built with advanced ASSEFM I technology 
• Fully compatible with Industry standard 10K/100K 

ECl 1/0 levels 

• Noise margins improved with on-chip voltage and 
temperature compensation 

• Open emitter output for easy memory expansion 

• Available in hermetic Dip, Flatpack and MlCC 

• ESO protection of 2000V 

BLOCK DIAGRAM 

A4 
As ';::; 

'" A6 .,,~ 

0'" 

A7 o.~ 
"'~ 

A8 00 
X 

As 

CS 

WE 

DESCRIPTION 

The Synergy SY10/100/101474 are 4096-bit Random 
Access Memories (RAMs), designed with advanced Emitter 
Coupled logic (ECl) circuitry. The devices are organized 
as 1024-words-by-4-bits and meet the standard 1 OKl1 OOK 
family signal levels. The SY100474 is also supply voltage
compatible with 100K ECl, while the SY101474 operates 
from 10K ECl supply voltage (-5.2V). All feature on-chip 
voltage and temperature compensation for improved noise 
margin. 

The SY10/100/101474 employ proprietary circuit design 
techniques and Synergy's proprietary ASSET I advanced 
bipolar technology to achieve extremely fast access, write 
pulse width and write recovery times. ASSET I uses 
proprietary technology concepts to achieve significant 
reduction in parasitic capacitance while improving device 
packing density. Synergy's circuit design techniques, 
coupled with ASSET I, result not only in ultra-fast 
performance, but also allow device operation with virtually 
no soft error sensitivity and with outstanding device reliability 
in volume production. 

010 000 011 001 012 002 013 003 

SA = Sense Amplifier 
WA = Write Amplifier 

© 1994 Synergy Semiconductor Corporation 
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PIN CONFIGURATIONS 

VeeA Vee 
000 OOa 
BSo BSa 
001 002 
BS"1 BS2 
DID 013 
Oil 012 
WE A4 

As A3 
As A2 
A7 Al 

VEE AD 

w () 
~ co .... ~~ « z 

24 23 22 21 20 19 
WE 1 18 As 

CS 2 17 A4 
010 3 Top View 16 A3 
Oil 4 Flalpack 15 A2 F24-1 
012 5 14 Al 

013 6 13 AD 
7 8 9 101112 

8 <5 8 t3 aa cc>g cc 

PIN NAMES 

Label Function 

Ao-A9 Address Inputs 

CS Chip Select 

WE Write Enable 

Dlo-Dla Data Input (DIN) 

000- 003 Data Output (DOUT) 

Vec GND (OV) 

VeeA Output GND (OV) 

VEE Supply Voltage 

NC NoConneet 

013 
BS2 
002 
BSa 
OOa 
Vec 

VeCA 
000 
BSo 
001 
BSl 
DID 

8 0 (3 
() ~ 

~ 8 
c c g z 8 c 

4 3 2 28 27 26 

AD 

Al 

A2 

NC T~View 
LCC 

A3 M28-1 

A4 JLCC 
J28-1 

As 

12 13 14 15 16 17 18 

() ~ ttl () < ~ ~ z > z 

TRUTH TABLE 

Input 

CS WE DIN Output 

H X 

L L 

L L 

L H 

NOTE: 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
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X L 

H L 

L L 

X DOUT 

012 
A4 
Aa 
A2 
Al 
Ao 
VEE 
A7 
A6 
As 
WE 
011 

25 Ola 

24 012 

23 011 

22 NC 

21 010 

20 CS 

19 WE 

Mode 

Disabled 

Write"H" 

Write"L" 

Read 
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FUNCTIONAL DESCRIPTION 

The Synergy SY10/100/101474 are 4096-bit RAMs 
organized as 1024-words-by-4-bits. Memory cell selection 
is achieved by using the 10 address bits designated as Ao 
through A9. Each of the 2 10 possible input address 
combinations corresponds to a unique word location in 
memory. The active low Chip Select (CS) is provided for 
memory expansion. The active low Write Enable (WE) 
controls the read and write operation. Data resident on the 
DIN inputs (010 through 013) is written into the addressed 
location only when WE and CS are held low. In order to 
perform a read operation, WE is held high, CS is held low 

ABSOLUTE MAXIMUM RATINGS(I) 

Rating Symbol Value Unit 

VEE Pin Potential VEE +0.5 to -7.0 V 
to Vee Pin 

Input Voltage VIN +0.5 to VEE V 

DC Output Current lOUT -30 rnA 
(Output High) 

Temperature Under Te -55 to +125 °C 
Bias 

Storage Temperature Tstore -65 to +150 °C 

NOTE: 
1. PermanentdevicedamagemayoccurifABSOLUTEMAXIMUMRATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. ExposuretoABSOLUTEMAXIMUMRATINGconditions 
for extended periods may affect device reliability. 

RISE AND FALL TIME 

Parameter Code(l) Symbol Min. Typ. Max. Unit 

Output Rise Time F tr - 500 - ps 

Output Fall Time F tf - 500 - ps 

NOTE: 
1. F = Fast Edge Rate 

S = Standard Edge Rate 

and the non-inverted output data at the addressed location 
is transferred to DOUT (000 through 003) to be read out. 
Open emitter outputs are provided for maximum flexibility 
and memory expansion by allowing output wire-OR 
connections. External termination of 500 to -2.0V or an 
equivalent circuit must be used to provide the specified 
output levels. 

The outputs are brought to a logical low level when the 
RAM is being written into (WE = LOW) or when the device 
is deselected via the active low chip select pin (CS = HIGH). 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. Unit 

Supply Voltage (1) 10K VEE -5.46 -5.2 -4.94 V 

Case Temperature Te a - 75 °C 

Supply Voltage(l) lOOK VEE -4.8 -4.5 -4.2 V 

Case Temperature Tc 0 - 85 °C 

Supply Voltage(l) 101K VEE -5.46 -5.2 -4.94 V 

Case Temperature Tc 0 - 85 °C 

NOTE: 
1. Referenced to Vee. 

CAPACITANCE 

Parameter Symbol Min. Typ. Max. Unit 

Input Pin CIN - 4 - pF 
Capacitance 

Output Pin COUT - 5 - pF 
Capacitance 

8-11 
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10K DC ELECTRICAL CHARACTERISTICS 

vee = OV; Te = O°C to +75°C; VEE = -5.2V; Airflow> 2.5m/s; Output Load = 50n to -2.0V 

Symbol Parameter Tc Min. 

VOH Output High Voltage O·C -1000 
+25·C -960 
+75·C -900 

VOL Output Low Voltage O·C -1870 
+25·C -1850 
+75·C -1830 

VOHC Output High Voltage O°C -1020 
+25·C -980 
+75·C -920 

VOLC Output Low VoHage O·C -
+25·C -
+75·C -

VIH Input High Voltage O·C -1145 
+25·C -1105 
+75·C -1045 

VIL Input Low VoHage O·C -1870 
+25·C -1850 
+75·C ~1830 

liH Input High Current 0·Cto+75·C 0.0 

IlL Input Low Current O·Cto +75·C -2 

IlL CS Input Low Current O·Cto +75·C 30 

liH CS Input High Current O·Cto +75·C 40 

liL WE Input Low Current 0·Cto+75°C -2 

IIH WE Input HiQh Current 0·Cto+75·C 0.0 

lEE Power Supply -2.5ns, -3ns, -4ns 0·Cto+75·C -300 
Current -5ns, -7ns -220 

100K/101K DC ELECTRICAL CHARACTERISTICS 

VeCA = OV 
Vee = OV 

Symbol 

VOH 

VOL 

VOHC 

VOLC 

VIH 

VIL 

liH 

IlL 

ilL 

IIH 

IlL 

IIH 

lEE 

VEE =-4.5V (lOOK) 
VEE = -5.2V (101 K) 

Parameter 

Output High Voltage 

Output Low VoHage 

Output High Voltage 

Output Low VoHage 

Input High Voltage 

Input Low Voltage 

Input High Current 

Input Low Current 

CS Input Low Current 

CS input High Current 

WE Input Low Current 

WE Input High Current 

Power Supply -2.5ns, -3ns, -4ns 
Current -5ns, -7ns 

Min. Max. 

-1025 -880 

-1810 -1620 

-1035 -
- -1610 

-1165 -880 

-1810 -1475 

0.0 20 

-2 2 

30 170 

40 220 

-2 35 

0.0 60 

-300 -
-220 -
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Max. Unit Condition 

-840 mV VIN = VIH Max. or VIL Min. 
-810 
-720 

-1665 mV VIN - VIH Max. or VIL Min. 
-1650 
-1625 

- mV VIN = VIH Min. or VIL Max. 
-
-

-1645 mV VIN = VIH Min. or VIL Max. 
-1630 
-1605 

-840 mV Guaranteed Input VoHage High 
-810 for All Inputs 
-720 

-1490 mV Guaranteed Input Voltage Low 
-1475 for All Inputs 
-1450 

20 fLA VIN = VIH Max. 

2 fLA VIN = VIL Min. 

170 fLA VIN = VIL Min. 

220 f1A VIN = VIH Max. 

35 fLA VIN - VIL Min. 

60 fLA VIN = VIH Max. 

- mA All Inputs and Outputs Open -

Airflow> 2.5m/s 
Output Load = 50n to -2.0V 

Unit Condition 

mV VIN = VIH Max. or VIL Min. 

mV VIN= VIH Max. or VIL Min. 

mV VIN - VIH Min. or VIL Max. 

mV VIN = VIH Min. or VIL Max. 

mV Guaranteed Input VoHage High 
for All Inputs 

mV Guaranteed Input VoHage Low 
for All Inputs 

iJ.A VIN = VIH Max. 

fLA VIN = VIL Min. 

fLA VIN = VIL Min. 

fLA VIN = VIH Max. 

fLA VIN = VIL Min. 

fLA VIN = VIH Max. 

mA All Inputs and Outputs Open 
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AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

VCC = VCCA = OV Output Load = son to -2.0V 
VEE = -S.2V ± S%(1 OK) Tc = O°C to +7SoC (10K) 
VEE = -4.SV ± 0.3V(1 OOK) Tc = O°C to +8SoC (1 00K/1 01 K) 
VEE = -S.2V ± S%(1 01 K) Airflow> 2.Sm/s 

Loading Condition 

GND 

VeeA Vee 

VEE 

r 
VEE -2.0V 

READ CYCLE 

SY10474-2.5 
SY100474-2.5 
SY101474-2.5 

Symbol Parameter Min. Max. 

1M TAVOV Address Access Time - 2.5 

lAC TSlOV Chip Select Access Time - 2 

IRC TSHOl Chip Select Recoverv Time - 2 

Tc VIH VIL 

10K O°C -O.933V -1.733V 
+25·C -a.90V -1.70V 
+75·C -O.863V -1.663V 

100/101K O·C10 +85·C -a.90V -1.70V 

Input Pulse 

Ir If 

b = b = 1.0ns Iyp. 

OUTPUT LOAD: RL = 500 
CL = 5pF· (lyp.) 
• (Modeled as SOO transmission line 
terminated to -2V.) 

NOTE: All timing measurements referenced to SO% input levels. 

SY10474-3 SY10474-4 SY10474-5 SY10474-7 
SY100474-3 SY100474-4 SY100474-5 SY100474-7 
SY101474-3 SY101474-4 SY101474-5 SY10147c.7 

Min. Max. Min. Max. Min. Max. Min. Max. 

- 3 - 4 - 5 - 7 

- 2 - 2 - 3 - 3 

- 2 - 2 - 3 - 3 

Unit 

ns 

ns 

ns 

READ CYCLE TIMING DIAGRAM . 

-"" ~ ..... ;._o_------------.-/ l." IAA--lJ r-
DouT _____________ ~ 

Ir If 
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WRITE CYCLE 

SY10474·2.5 SY10474-3 SY10474·4 SY10474,5 SY10474·7 
SY100474·2.5 S¥100474·3 SY100474·4 SY100474-5 SY100474·7 
SY101474·2.5 SY101474·3 SY101474·4 SY101474-5 SY101474·7 

Svmbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. UnH 

tww TWLWH Write Pulse Width 3 - 3 - 4 - 3.5 - 5 - ns 

tws TWLQL Wr~e Disable Time - 2.5 - 3 - 4 - 3.5 - 4 ns 

tWR TWHQV Write Recovery Time - 2.5 - 3 - 4 - 3.5 - 4 ns 

tSA TAVWL Address Set·up Time 1 - 1 - 1 - 0.5 - 1 - ns 

tsc TSLWL Chip Select Set-up Time 0 - 0 - 0 - 0.5 - 1 - ns 

tSD TOVWL Data Set-up Time 0 - 0 - 0 - 0.5 - 1 - ns 

tHA TWHAX Address Hold Time 1 - 1 - 1 - 1.0 - 1 - ns 

tHe TWHSX Chip Select Hold Time 1 - 1 - 1 - 1.0 - 1 - ns 

tHD TWHDX Data Hold Time 1 - 1 - 1 - 1.0 - 1 - ns 

WRITE CYCLE TIMING DIAGRAM 

8·14 
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SEMICONOUCTOR 

PRODUCT ORDERING CODE 

Speed (ns) Ordering Code 

2.5 

3 

4 

5 

7 

SYl 011 00/1 01474·2.5FCF 

SY10/l 00/1 01474·2.5MCF 

SY10/l 00/1 01474·3FCF 

SYl 011 00/1 01474·3MCF 

SY10/l 00/1 01474·4FCF 

SY10/l 00/1 01474-4MCF 

SY10/l 00/1 01474-5FCS 

SY101100/101474-5JCS 

SYl 011 0011 0147 4-5DCS 

SYl 011 00/1 01474-7FCS 

SY101100/101474-7JCS 

SY101100/101474-7DCS 

SYxxx X 
-r-

474 - xx x -- -:-
C 

Edge 
Rate 

Fast 

Fast 

Fast 

Fast 

Fast 

Fast 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

x x 

Package 
Type 

F24·1 

M28·1 

F24·1 

M28·1 

F24-1 

M28-1 

F24-1 

J28-1 

D28-1 

F24-1 

J28-1 

D28-1 

SY1 0/1 00/1 01474·2.5 
SY10/1001101474·3 
SY10/1001101474-4 
SY10/1001101474·5 
SY1 0/1 00/101474·7 

Operating 
Range 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

e Edge Rate Identifier 

Special Processing 

8-15 

F = Fast Edge Rate 
S = Standard Edge Rate 

Temperature Range 

C = Commercial 

Package Identifier 

F =CERPACK 
M = MLCC (Metallic Leaded Chip Carrier) 
J = PLCC (Plastic Leaded Chip Carrier) 
D = CERDIP 

Speed Identifier 

e.g. 2.5 = 2.5ns Max. Access Time 

Device Type 

L = Low Power Designator (if any) 

Device Type Prefix 

10 = 10KH DC Levels with -5.2V ± 5% Supply 
100 = lOOK DC Levels with -4.5V ± 0.3V Supply 
101 = lOOK DC Levels with -5.2V ± 5% Supply 



-=- SY10/1 00/1 01480-6 
SYNERGY 16K x 1 Eel RAM SY10/1 00/1 01480-8 

SEMICONDUCTOR SY10/100/101480-10 

FEATURES 

• Address access time, tAA: 6/8/10ns max. 

• Chip select access time, tAC: 3ns max. 

• Edge rate, tr/tf: 500ps (typ.) 
• Write recovery times under 5ns 

• Power supply current, lEE: -260m A 
• Superior Immunity against alpha particles provides 

virtually no soft error sensitivity 

• Built with advanced ASSETTM I technology 
• Fully compatible with Industry standard 10Kll00K 

ECl 1/0 levels 

• Noise margins Improved with on-chip voltage and 
temperature compensation 

• Open emitter output for easy memory expansion 

• Available in hermetic DIP 

• ESD Protection of 2000V 

BLOCK DIAGRAM 

DESCRIPTION 

The Synergy SYl OIl 00/1 01480 are 16384-bit Random 
Access Memories (RAMs), designed with advanced Emitter 
Coupled logic (ECL) circuitry. The devices are organized 
as 16384-words-by-l-bit and meet the standard 10K/lOOK 
family signal levels. The SY100480 is also supply voltage
compatible with lOOK ECl, while the SY101480 operates 
from 10K ECl supply voltage (-S.2V). All feature on-Chip 
voltage and temperature compensation for improved noise 
margin. 

The SY10/100/101480 employ proprietary circuit design 
techniques and Synergy's proprietary ASSET I advanced 
bipolar technology to achieve extremely fast access, write 
pulse width and write recovery times. ASSET I uses 
proprietary technology concepts to achieve significant 
reduction in parasitic capacitance while improving device 
packing density. Synergy's circuit deSign techniques, 
coupled with ASSET I, result not only in ultra-fast 
performance, but also allow device operation at reduced 
power levels with virtually no soft error sensitivity and with 
outstanding device reliability in volume production. 

A7 As A9 A10 A11 A12 A13 

Ao 0-....----, 
A1 
A2 
A3 
A4 
As 
A6 U--i...-_--' 

Memory Cell Array 

CS o--__ --r----L.L-, 
WE o------L,---,-l 

SA ; Sense Amplifier 
WA ; Write Amplifier 

© 1994 Synergy Semiconductor Corporation 
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SYNERGY SY1 0/1 00/1 01480-10 
~M~~TOR ________________________________________________________________________ _ 

PIN CONFIGURATIONS 

DoUT 

Ao 

Al 

A2 

A3 

A4 

As 

As 

A7 

VEE 

PIN NAMES 

Label Function 

Ao-A13 Address Inputs 

CS Chip Select 

WE Write Enable 

DIN Data Input 

DOUT Data Output 

vcc GND (OV) 

VEE Supply Voltage 

FUNCTIONAL DESCRIPTION 

The Synergy SY10/100/101480 are 16384-bit RAMs 
organized as 16384-words-by-1-bit. Memory cell selection 
is achieved by using the 14 address bits designated as Ao 
through A13. Each of the 214 possible input address 
combinations corresponds to a unique word location in 
memory. The active low Chip Select (CS) is provided for 
memory expansion. The active low Write Enable (WE) 
controls the read and write operation. Data resident on the 
DIN input is written into the addressed location only when 
WE and CS are held low. In order to perform a read 

Vee 

DIN 

CS 

WE 

A13 

A12 

All 

AlO 

Ag 

As 

TRUTH TABLE 

Input 

CS WE 

H X 

L L 

L L 

L H 

NOTE: 
H = High Voltage Level 

L = Low Voltage Level 

X = Don't Care 

DIN 

X 

H 

L 

X 

Output Mode 

L Disabled 

L Write"H" 

L Write"L" 

DOUT Read 

operation, WE is held high, CS is held low and the non
inverted output data at the addressed location is transferred 
to DOUT to be read out. Open emitter outputs are provided EI
for maximum flexibility and memory expansion by allowing 
output wire-OR connections. External termination of 50n 
to -2.0V or an equivalent circuit must be used to provide 
the specified output levels. 

The output is brought to a logical low level when the 
RAM is being written into (WE = LOW) or when the device 
is deselected via the active low chip select pin (CS = HIGH). 
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ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

VEE Pin Potential VEE +0.5to-7.0 V 
to Vee Pin 

Input Voltage VIN +0.5to-2.0 V 

DC Output Current lOUT -30 mA 
(Output High) 

Temperature Under Te -55 to +125 ·C 
Bias 

Storage Temperature Tstore -65 to +150 ·C 

NOTE: 
I. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
ofthis data sheet. Exposure toABSOLUTE MAXIMUM RA TINGconditions 
for extended periods may affect device reliability. 

RISE AND FALL TIME 

Parameter Code(1) Symbol Min. Typ. Max. Unit 

Output Rise Time F tr - 500 - ps 

Output Fall Time F tl - 500 - ps 

NOTE: 
I. F = Fast Edge Rate 

S = Standard Edge Rate 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. Unit 

Supply Vottage(l) 10K VEE -5.46 -5.2 -4.94 V 

Case Temperature Te 0 - 75 ·C 

Supply Voltage(l) lOOK VEE -4.8 -4.5 -4.2 V 

Case Temperature Te 0 - 85 ·C 

SupplyVoltage(1 ) 101K VEE -5.46 -5.2 -4.94 V 

Case Temperature Te 0 - 85 ·C 

NOTE: 
I. Referenced to Vcc. 

CAPACITANCE 

Parameter Symbol Min. Typ. Max. Unit 

Input Pin CIN - 4 - pF 
Capacitance 

Output Pin COUT - 5 - pF 
Capacitance 

8·18 
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10K DC ELECTRICAL CHARACTERISTICS 

Vee = OV; Te = O°C to +7SoC; VEE = -S.2V; Airflow> 2.Sm/s; Output Load = son to -2.0V 

Symbol Parameter Tc Min. Max. Unit Condition 

VOH Output High Voltage O·C -1000 -840 mV VIN = VIH Max. or VIL Min. 
+2S·C -960 -810 
+7S·C -900 -720 

VOL Output low Voltage O·C -1870 -1665 mV VIN = VIH Max. or VIL Min. 
+25·C -1850 -1650 
+75·C -1830 -1625 

VOHC Output High Voltage O·C -1020 - mV VIN = VIH Min. or VIL Max. 
+25·C -980 -
+7S·C -920 -

VOLC Output low Voltage O·C - -1645 mV VIN ~ VIH Min. or VIL Max. 
+25·C - -1630 
+75·C - -1605 

VIH Input High Voltage O·C -1145 -840 mV Guaranteed Input Voltage High 
+25·C -1105 -810 for All Inputs 
+75·C -1045 -720 

VIL Input low Vo~age O·C -1870 -1490 mV Guaranteed Input VoHage low 
+25·C -1850 -1475 for All Inputs 
+75·C -1830 -1450 

IIH Input High Current O·Cto +75·C 0.0 20 llA VIN = VIH Max. 

IlL Input low Current O·Cto +75·C -2 2 llA VIN = VIL Min. 

IlL CS Input low Current O·Cto +75·C 30 170 J.LA VIN = VIL Min. 

IIH CS Input High Current 0·Cto+75·C 40 220 J.LA VIN = VIH Max. 

ilL WE Input low Current O·Cto +75·C -2 35 llA VIN = VIL Min. 

IIH WE Input High Current O·Cto +75·C 0.0 60 J.LA VIN = VIH Max. 

lEE Power Supply Current O·C to +75·C mA All Inputs and Outputs Open 
-6,-8ns -260 -
-IOns -220 -

8-19 
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1 OOK/1 01 K DC ELECTRICAL CHARACTERISTICS 

VCCA= OV 
VCC = OV 

Symbol 

VOH 

VOL 

VOHC 

VOLe 

VIH 

VIL 

IIH 

ilL 

IlL 

IIH 

IlL 

IIH 

lEE 

VEE = -4.5V (1 OOK) 
VEE = -5.2V (101K) 

Parameter 

Output High Voltage 

Output Low Vonage 

Output High Voltage 

Output Low Vonage 

Input High Voltage 

Input Low Vonage 

Input High Current 

Input Low Current 

CS Input Low Current 

CS Input High Current 

WE Input Low Current 

WE Input High Current 

Power Supply Current 
-6,-8ns 
-10ns 

Min. Max. 

-1025 -880 

-1810 -1620 

-1035 -
- -1610 

-1165 -880 

-1810 -1475 

0.0 20 

-2 2 

30 170 

40 220 

-2 35 

0.0 60 

-260 -
-220 -

8-20 

Airflow> 2.5m/s 
Output Load = son to -2.0V 

Unit Condition 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Min. or VIL Max. 

mV VIN = VIH Min. or VIL Max. 

mV Guaranteed Input Voltage High 
for All Inputs 

mV Guaranteed Input VoHage Low 
for All Inputs 

/LA VIN = VIH Max. 

/LA VIN = VIL Min. 

/LA VIN = VIL Min. 

/LA VIN = VIH Max. 

/LA VIN = VIL Min. 

/LA VIN = VIH Max. 

mA All Inputs and Outputs Open 



~YNERGY 
SEMICONDUCTOR 

AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

Vee = VeeA = OV Output Load = son to -2.0V 
VEE = -S.2V ± S%(l OK) Te = O°C to +7SoC (10K) 
VEE = -4.5V ± 0.3V(100K) Te = O°C to +85°C (100K/101K) 
VEE = -S.2V ± S%(l 01 K) Airflow> 2.5m/s 

Tc 

10K O°C 
+25°C 
+75°C 

VIH 

-0.933V 
-0.90V 
-o.863V 

SYl 011 00/1 01480·6 
SYl 011 0011 01480·8 

SY10/l00/l01480·10 

VIL 

-1.733V 
-1.70V 
-1.663V 

100/101K O°Clo +85°C -o.90V -1.70V 
Loading Condition 

GND 

VeCA VCC 

OUT 1----1~___, 

VEE 

r 
VEE -2.0V 

READ CYCLE 

Symbol Parameter 

1M TAVOV Address Access Time 

lAC TSLOV Chip Select Access Time 

IRC TSHOL Chip Select Recovery Time 

READ CYCLE TIMING DIAGRAM 

cs 

DoUT 

Ir If 

Input Pulse 

Ir II 

tr = t = 1.0ns typo 

OUTPUT LOAD: RL = 50Q 
eL = 5pF' (typ.) 
• (Modeled as 50Q transmission line 
terminated to -2V.) 

NOTE: All timing measurements referenced to 50% input levels. 

SY10480·6 SY10480·8 SY10480·10 
SY100480·6 SY100480·8 SY1 00480·1 0 
SY101480·6 SY101480·8 SY101480·10 

Min. Max. Min. Max. Min. Max. Unit 

- 6 - 8 - 10 ns 

- 3 - 3 - 3 ns 

- 3 - 3 - 3 ns 

-,." ~~o;._o_----------
--.-/ ~I--ho -IAA---iJ r-

-------------~ 
DouT 
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A ~~~~~~ 
,.,.. SY1 0/1 00/1 01480-8 
. SYNERGY SY10/100/101~-10 
~~ -------------------------------------------------------------------------

WRITE CYCLE 

SY10480-6 SY10~-8 SY10~-10 
SY100~-6· SY100~-8 SY1 00480-1 0 
SY101~-6 SY101~-8 SY101480-10 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tww TWLWH Wrne Pulse Width 6 - 8 - 10 - ns 

tws TWLQL Wrne Disable Time - 3 - 4 - 5 ns 

tWR TWHQV Wrne Recovery Time - 5 - 5 - 5 ns 

tSA TAVWL Address Set-up Time 1 - 1 - 1 - ns 

tsc TSLWL Chip Select Set-up Time 1 - 1 - 1 - ns 

tso TDVWL Data Set·up Time 1 - 1 - 1 - ns 

tHA TWHAX Address Hold Time 1 - 1 - 1 - ns 

tHC TWHSX Chip Select Hold Time 1 - 1 - 1 - ns 

tHO TWHDX Data Hold Time 1 - 1 - 1 - ns 

WRITE CYCLE TIMING DIAGRAM 

CS ':::0" ./ 

Address ) )~ 

DIN ~tSO" _tHO~ 
':::0, }1 _tHA_ 

WE 

:---tsA tww tHC 

50% 50% 
tsc 

-tws -tWR 
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~ ~~~~~~ 
V SY10/1001101480-8 

SYNERGY SY1 0/1 00/1 01480-1 0 ~M~ __________________________________________________________________________ ___ 

PRODUCT ORDERING CODE 

Speed Edge Package Operating 
(ns) Ordering Code Rate Type Range 

6 SY104S0-6DCF Fast D20-1 Commercial 

6 SY1004S0-6DCF Fast D20-1 Commercial 

6 SY1014S0-6DCF Fast D20-1 Commercial 

S SY104S0-SDCF Fast D20-1 Commercial 
SY104S0-SDCS Standard 

S SY1004S0-SDCF Fast D20-1 Commercial 
SY1004S0-SDCS Standard 

SYxxx x 4S0 - xx x C x x 

~ 

8-23 

Speed Edge 
(ns) Ordering Code Rate 

S SY1014S0-SDCF Fast 
SY101480-SDCS Standard 

10 SY1 04S0-1 ODCS Standard 

10 SY1 00480-1 ODCS Standard 

10 SY1014S0-10DCS Standard 

Special Processing 

Edge Rate Identifier 

F = Fast Edge Rate 
S = Standard Edge Rate 

Temperature Range 

C = Commercial 

Package Identifier 

D = CERDIP 

Speed Identifier 

e.g. 6 = 6ns Max. Access Time 

Device Type 

L = Low Power Designator (if any) 

Device Type Prefix 

Package 
Type 

D20-1 

D20-1 

D20-1 

D20-1 

10 = 10KH DC Levels with -5.2V ± 5% Supply 
100 = 1 OOK DC Levels with -4.5V ± 0.3V Supply 
101 = 100K DC Levels with -5.2V ± 5% Supply 

Operating 
Range 

Commercial 

Commercial 

Commercial 

Commercial 

II 



-=- SY10484-4/5/6 
SYNERGY 4K x 4 Eel RAM SY100484-4/5/6 

SEMICONDUCTOR SY101484-4/5/6 

FEATURES 

• Address access time, tAA: 4/5/6ns max. 
• Chip select access time, tAC: 3ns max. 

• Edge rate, trIll: 500ps (typ.) 
• Write recovery times under 5ns 

• Power supply current, lEE: -350m A 
• Superior Immunity against alpha particles provides 

virtually no soft error sensitivity 

• Built with advanced ASSETTM I technology 
• Fully compatible with Industry standard 10Kl100K 

ECl 1/0 levels 

• Noise margins Improved with on-chip voltage and 
temperature compensation 

• Open emitter output for easy memory expansion 
• Available in hermetic DIP, Flatpack, MlCC and 

ceramic SOIC 

• ESD protection of 2000V 

BLOCK DIAGRAM 

As 1"'--"-----' 

A6 
A7 
A8 
Ag 

Ala 
A11 IJ-",-----' 

Ao 

DESCRIPTION 

The Synergy SY1 0/1 00/1 01484 are 16384-bit Random 
Access Memories (RAMs), designed with advanced Emitter 
Coupled logic (ECl) circuitry. The devices are organized 
as 4096-words-by-4-bits and meet the standard 1 OKl1 OOK 
family signal levels .. The SY100484 is also supply voltage
compatible with 100K ECl, while the SY101484 operates 
from 10K ECl supply voltage (-5.2V). All feature on-chip 
voltage and temperature compensation for improved noise 
margin. 

The SY1 0/100/101484 employ proprietary circuit design 
techniques and Synergy's proprietary ASSET I advanced 
bipolar technology to achieve extremely fast access, write 
pulse width and write recovery times. ASSET I uses 
proprietary technology concepts to achieve significant 
reduction in parasitic capacitance while improving device 
packing density. Synergy's circuit design techniques, 
coupled with ASSET I, result not only in ultra-fast 
performance, but also allow device operation at reduced 
power levels with virtually no soft error sensitivity and with 
outstanding device reliability in volume production. 

A1 A2 A3 

CSo------r~~~~--r_~~~~1 

WE1 

tWE2 

010 000 011 001 012 002 013 003 

• SA = Sense Amplifier 
WA = Write Amplifier 

t WE2 is available on CERPACK only. 

© 1994 Synergy Semiconductor Corporation 
8-24 

Rev.: B Amendment:1O 
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~ ~~~~~4 

""'s., .. e'RGY SY10/100/101~5 
, .... ' SY10/100/101~6 ~M~ __________________________________________________________________________ ___ 

PIN CONFIGURATIONS 

01. CS CS 010 
Oil WE WE 011 
012 NC NC 012 
013 NC NC 013 

DOo Al1 All 001 
DOl Al. Al0 DOl 
Vee A. A. Vee 

VCCA VEE VEE VCCA 
D02 NC As 002 
D03 As A7 DOl 

Ao A7 NC Ao 
Al As As Al 
A2 As As A2 
A3 A4 A4 A3 

8 
N 

~ (,) c5 (5 0 U (,) 
CI Z > CI CI 

010 1 28 CS 
011 2 27 WE, 
012 3 26 WE2 

4 3 2 28 27 26 Db 4 25 NC 
DOo 5 24 An 
DOl 6 23 A,. Ao 25 013 

Al 24 012 

A2 23 Oil 

Vcc 7 Top View 22 AD 
VCCA 8 Flatpack 21 VEE 

DO:! 9 F28-1 20 NC 
003 10 19 AD 

A3 T~View 22 010 LCC 
A. 11 18 A7 
Al 12 17 AD 
A2 13 16 As A4 M28-1 21 CS 

A5 20 WE 
A. 14 15 AI. 

A6 19 NC 

12 13 14 15 16 17 18 

..\( ~ w U ~ 0 

~ z -< -< II 
PIN NAMES 

Label Function 

Ao-All Address Inputs 

CS Chip Select 

WE Wrke Enable 

010- 013 Data Input (DIN) 

000- 003 Data Output (OOUT) 

VCC GNO(OV) 

VCCA Output GND (OV) 

VEE Supply Voltage 

NC No Connect 

8-25 



~~y 
SY101100/101484-4 
SY10/100/1014&4-5 
SY101100/101484-6 

-------------------------------------------------------
TRUTH TABLE 

Input 

CS WE1,2 

H X 

L L 

L L 

L H 

NOTE: 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 

DIN 

X 

H 

L 

X 

Output Mode 

L Disabled 

L Write "H" 

L Write "L" 

Dour Read 

ABSOLUTE MAXIMUM RATINGS(1) 

FUNCTIONAL DESCRIPTION 

The Synergy SY10/100/101484 are 16384-bit RAMs 
organized as 4096-words-by-4-bits. Memory cell selection 
is achieved by using the 12 address bits designated as AD 
through A 11 . Each of the 212 possible input address 
combinations corresponds to a unique word location in 
memory. The active low Chip Select (CS) is provided for 
memory expansion. The active low Write Enable (WE) 
controls the read and write operation. Data resident on the 
DIN inputs (010 through 013) is written into the addressed 
location only when WE and CS are held low. In order to 
perform a read operation, WE is held high, CS is held low 
and the non-inverted output data at the addressed location 
is transferred to DoUT (000 through 003) to be read out. 
Open emitter outputs are provided for maximum flexibility 
and memory expansion by allowing output wire-OR 
connections. External termination of son to -2.0V or an 
equivalent circuit must be used to provide the specified 
output levels. 

The outputs are brought to a logical low level when the 
RAM is being written into (WE = LOW) or when the device 
is deselected via the active low chip select pin (CS = HIGH). 

GUARANTEED OPERATING CONDITIONS 

I Rating 
VEE P'n Potential - ! 

I Symbol 

V"" 
Value I Unit I ~--....:p....:a;;.;ra:;;m;;.:.et=er'-r--IIFSLym=bo;;.;I+I..;;;M:;;I;.;;n·:....rI..:.Ty ... p:;';;·-jlrMa=X;;;.. +I..;;.u;.;;nl~t I 

n 5 to 7 n V (1\ I -{ ..,. - Suppiy Voiiage , iOK VEE -5.46 -5.2 -4.94 V . -- -- •• v 

to Vee Pin 

Input Voltage VIN +0.5to-2.0 V 

DC Output Current lour -30 mA 
(Output High) 

Temperature Under Tc -55 to +125 DC 
Bias 

Storage Temperature T.tore -65 to +150 DC 

NOTE: 
1. Permanentdevicedamage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet Exposure IoABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

RISE AND FALL TIME 

Parameter Code(1) Symbol Min. Typ. Max. Unit 

Output Rise Time F tr - 500 - ps 

Output Fall Time F II - 500 - ps 

NOTE: 

1. F = Fast Edge Rate 
S = Standard Edge Rate 

Case Temperature 

Supply Voltage(l) lOOK 

Case Temperature 

Supply Voltage(l) 101K 

Case Temperature 

NOTE: 
1. Referenced to Vee. 

CAPACITANCE 

Parameter Symbol 

Input Pin CIN 
Capacitance 

Output Pin CouT 
Capacitance 

8-26 

Tc 0 - 75 DC 

VEE -4.8 -4.5 -4.2 V 

Tc 0 - 85 DC 

VEE -5.46 -5.2 -4.94 V 

Tc 0 - 85 DC 

Min. Typ. Max. Unit 

- 4 - pF 

- 5 - pF 



~ ~~~~~4 

""'S""'-RCJY SY10/1001101~5 u.,., SY10/100/101~6 

~ ----------------------------------------------------------------------
10K DC ELECTRICAL CHARACTERISTICS 

Vee = OV; Te = O°C to +7SoC; Vee = -S.2V; Airflow> 2.Sm/s; Output Load = son to -2.0V 

Symbol Parameter Tc Mln~ 

VOH Output High Voltage O°C -1000 
+25°C -960 
+75°C -900 

VOl Output low Voltage O°C -1870 
+25°C -1850 
+75°C -1830 

VOHe Output High Voltage O°C -1020 
+25°C -980 
+75°C -920 

VOlC Output Low Voltage O°C -
+25°C -
+75°C -

VIH Input High Voltage O°C -1145 
+25°C -1105 
+75°C -1045 

Vil Input Low Voltage O°C -1870 
+25°C -1850 
+75°C -1830 

IIH Input High Current 0°Cto+75°C 0.0 

III Input Low Current O°Cto +75°C -2 

III CS Input Low Current 0°Cto+75°C 30 

IIH CS Input High Current 0°Cto+75°C 40 

III WE Input low Current O°Cto +75°C -2 

IIH WE Input High Current O°Cto +75°C 0.0 

lEE Power Supply Current O°Cto +75°C -350 

1 00K/1 01 K DC ELECTRICAL CHARACTERISTICS 

VeeA = OV 
Vee = OV 

Symbol 

VOH 

VOL 

VOHe 

VOle 

VIH 

Vil 

IIH 

III 

III 

IIH 

III 

IIH 

lEE 

Vee =-4.SV (lOOK) 
vee = -S.2V (101 K) 

Parameter 

Output High Voltage 

Output Low Voltage 

Output High Voltage 

Output Low Voltage 

Input High Voltage 

Input low Voltage 

Input High Current 

Input low Current 

CS Input low Current 

CS Input High Current 

WE Input low Current 

WE Input High Current 

Power Supply Current 

Min. Max. 

-1025 -880 

-1810 -1620 

-1035 -
- -1610 

-1165 -880 

-1810 -1475 

0.0 20 

-2 2 

30 170 

40 220 

-2 35 

0.0 60 

-350 -

8-27 

Max. Unit Condition 

-840 mV VIN = VIH Max. or Vll Min. 
-810 
-720 

-1665 mV VIN = VIH Max. or Vll Min. 
-1650 
-1625 

- mV VIN = VIH Min. or Vll Max. 
-
-

-1645 mV VIN = VIH Min. or Vil Max. 
-1630 
-1605 

-840 mV Guaranteed Input Voltage High 
-810 for All Inputs 
-720 

-1490 mV Guaranteed Input Voltage Low 
-1475 for All Inputs 
-1450 

20 IlA VIN = VIH Max. 

2 IlA VIN = Vil Min. 

170 IlA VIN = Vil Min. 

220 IlA VIN = VIH Max. 

35 IlA VIN - Vll Min. 

60 IlA VIN = VIH Max. 

- mA All Inputs and Outputs Open 

Airflow> 2.Sm/s 
Output Load = son to -2.0V 

Unit Condition 

mV VIN = VIH Max. or Vil Min. 

mV VIN - VIH Max. or Vil Min. 

mV VIN = VIH Min. or Vil Max. 

mV VIN = VIH Min. or VIL Max. 

mV Guaranteed Input Voltage High 
for All Inputs 

mV Guaranteed Input Voltage low 
for All Inputs 

IlA VIN = VIH Max. 

IlA VIN = Vil Min. 

IlA VIN = Vil Min. 

IlA VIN = VIH Max. 

IlA VIN = Vil Min. 

IlA VIN = VIH Max. 

mA All Inputs and Outputs Open 



o ~~~~~4 

S ""-'R-Y SY1 0/100/1 01484,-5 
u.s, .. SY1 0/1 OO/f 01484-6 

~ ----------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

VCC = VCCA = OV Output Load = son to -2.0V 
VEE = -S.2V ± S%(10K) Tc = O°C to +7SoC (10K) 
VEE = -4.SV ± O.3V(1 OOK) Tc = O°C to +8SoC (1 00Kl1 01 K) 
VEE = -S.2V ± S%(101K) Airflow> 2.Sm/s 

10K 

Te 
O·C 

+25·C 
+75·C 

VIH VIL 

-o.933V -1.733V 
-o.90V -1.70V 
-<I.863V -1.663V 

loading Condition 
100/101K O·Cta +85·C -<I.90V -1.70V 

GND 

VCCA Vcc 

OUT 

VEE 
AI.. r O.D1J.LF J. 

VEE -2.0V 

READ CYCLE 

Svmbol Parameter 

tAA TAVOV Address Access Time 

lAC TSLOV Chip Select Access Time 

tRC TSHOL Chip Select Recovery Time 

READ CYCLE TIMING DIAGRAM 

tr If 

Input Pulse 

tr 11 

Ir = 11 = 1.0ns typo 

OUTPUT LOAD: RL = son 
CL = spP (typ.) 
• (Modeled as son transmission line 
terminated 10 -2V.) 

NOTE: All timing measurements referenced 10 SO% input levels. 

SY10~4 SY10~5 SY10484·6 
SY100484-4 SY100484·5 SY100484-6 
SY101484-4 SY101484·5 SY101484-6 

Min. Max. Min. Max. Min. Max. Unit 

- 4 - 5 -. 6 ns 

- 3 - 3 - 3 ns 

- 3 - 3 - 3 ns 

_~" ~~% ____ ...,...-____ _ 

--Y ~ IAA-----t(1 ~ 
-------'------~. Dour 
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S""-'R~Y SY10/100f101~5 
u.s, u SY10/100f101~6 ~M~ ________________________________________________________________________ _ 

WRITE CYCLE 

SY10~4 SY10~5 SY10~6 

SY100~4 SY100~5 SY100~ 
SY101484-4 SY101~5 SY101484-6 

S mbol Parameter Min. Max. Min. Max. Min. Max. Unit 

IWW TWLWH Wr~e Pulse Width 4 - 5 - 6 - ns 

tws· TWLOL Wr~e Disable Time - 3 - 3 - 3 ns 

twR TWHOV Wr~e Recovery Time - 4 - 5 - 5 ns 

tSA TAVWL Address Set-up Time 1 - 1 - 1 - ns 

tsc TSLWL Chip Select Set-up Time 1 - 1 - 1 - ns 

tso TDVWL Data Set-up Time 1 - 1 - 1 - ns 

tHA TWHAX Address Hold Time 1 - 1 - 1 - ns 

tHe TWHSX Chip Select Hold Time 1 - 1 - 1 - ns 

tHO TWHDX Data Hold Time 1 - 1 - 1 - ns 

WRITE CYCLE TIMING DIAGRAM 

...... 
./ 

Address )K ) 

DIN 

>tStSo .... ~tHO~ 
k" 

!--tSA 
!--tHA-

IWW tHe 

Dour 50% 50% 
tsc 

I-tws twR 
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SY10/1OO/101484-4 
SY10/1OO/101484-5 
SY1011001101484-6 

-------------------------------------------------------
PRODUCT ORDERING CODE 

Speed Edge Package Operating Speed Edge 
(na) Ordering Code Rate Type Range (n8) Ordering Code Rate 

4 SY10484-4FCF Fast F28·1 Commercial 5 SY100484·5CCF Fallt 

SY10484-4SCF Fast S28·1 Commercial SY100484·SFCF Fast 

SY10484-4MCF Fast M28·1 Commercial SY100484·5SCF Fast 

4 SY100484·4FCF Fast F28·1 Commercial SY100484·5MCF Fast 

SY100484·4SCF Fast S28·1 Commercial 5 SY101484·5CCF Fast 

SY100484·MCF Fast M28·1 Commercial SY101484·5FCF Fast 

4 SY101484·4FCF . Fast F28·1 Commercial SY101484·5SCF Fast 

SY101484·4SCF Fast S28·1 Commercial SY101484·5MCF Fast 

SY101484·4MCF Fast M28·1 Commercial 6 SY10484·6CCF Fast 

5 SY10484·SCCF Fast C28·1 Commercial SY10484·6FCF Fast 

SY10484·SFCF Fast F28·1 Commercial SY10484·6SCF Fast 

SY10484·SSCF Fast S28·1 Commercial SY10484·6MCF Fast 

SY10484·5MCF Fast M28·1 Commercial 6 SY100484·6CCF Fast 

SY100484·6FCF Fast 

SY100484·6SCF Fast 

SY100484·6MCF Fast 

6 SY101484·6CCF Fast 

SYxxx x 484 - xx x C x x SY101484·6FCF Fast 

TTT SY101484·6SCF Fast TT T T 

L=: 
I SY101484·6MCF Fast 

Special Processing 

Edge Rate Identifier 

F a Fast Edge Rate 
S = Standara Edge Rate 

Temperature Range 

C - Commercial 

Package Identifier 

C _ Ceramic Sidebraze DIP 
F =CERPACK 
M = MLCC (Metallic Leaded Chip Carrier) 
S - Ceramic Gullwing SOIC 

Speed Identifier 

e.g. 4 = 4ns Max. Access Time 

Device Type 

L = Low Power Designator (if any) 

Device Type Prefix 

10 • 10KH DC Levels with -5.2V ± 5% Supply 
100 = lOOK DC Levels with -4.5V ± 0.3V Supply 
101 = lOOK DC Levels with -5.2V ± 5% Supply 

8-30 

Package Operating 
Type Range 

C28·1 Commercial 

F28·1 Commercial 

S28·1 Commercial 

M28·1 Commercial 

C28·1 Commercial 

F28·1 Commercial 

S28·1 Commercial 

M28·1 Commercial 

C28·1 Commercial 

F28·1 COmmercial 

S28·1 Commercial 

M28·1 Commercial 

C28·1 Commercial 

F28·1 Commercial 

S28·1 Commercial 

M28·1 Commercial 

C28·1 Commercial 

F28·1 Commercial 

S28·1 Commercial 

M28·1 I Commercial I 



-=- 2K X 9 ADVANCED PRELIMINARY 
SYNERGY SELF-TIMED SRAM SY101492-5 

SEMICONDUCTOR SY101492-6 

FEATURES GENERAL DESCRIPTION 

• Extremely fast access times: tCHCH = 5/6ns (max.) 

• Extended supply voltage option: 
- VEE=-5.2V 

• Completely self-timed read and write cycle 

• On-chip Input and output registers 
• Power supply current, lEE: -400mA (-5), -350mA (-6) 

The SY101492 is an extremely high-performance 2K x 9 
SRAM. It is the first of a family of similar 9-bit wide SRAMs 
designed specifically for very high speed Eel computer 
applications such as register files, writable control stores, 
cache RAMs, cache tag RAMs and address translation 
lookaside buffers. The SY101492 offers several features 
which are very desirable in such applications. 

• On-chip parity checking ~ wHh odd address parity 
mode pin 

• Clock enable Input Simplifies pipeline control 

• Scan diagnostics supported by on-chip scan 
registers . 

• High speed ceramic flatpack 

• I/O compatible with lOOK standard 
• Built with advanced ASSETTM I technology 

• ESD protection of 2000V 

FUNCTIONAL BLOCK DIAGRAM 

Complete Functional Dlagra,!! 

PM -= ~-
7 

L~~ -.- f-----AP 

A7-A1O 

Do-D. 

SE 

ClK 
ClK 

..... 
Input 

-.- Multiplexer ..... --..... -- 24 Each 
2:1 Mux ..... 

-'-
.----

=tt> 

Input 

f-.4 Register 
4 

rg- 9 

f----o 
25 Bits 

f----o 

f----o 

~~ 

12-Bit 
Parity 

Checker 

I '--------r-

I r---
Clocked Lt- ... 9-Bit 

Parity 
Checker 

Timing T 
and 

Control 
logiC 

The 101492 employs proprietary circuit design techniques 
and Synergy's proprietary ASSET I advanced bipolar 
technology to achieve extremely fast access, write pulse 
width and write recovery times. ASSET I uses proprietary 
technology concepts to achieve significant reduction in 
parasitic capacitance while improving device packing density. 
Synergy's circuit design techniques, coupled with ASSET I, 
result not only in ultra-fast performance but also allow device 
operation with virtually no soft error sensitivity and with 
outstanding device reliability in volume production. 

,--

L 
Clocked Static 
1-01-128 ---:;; Memory 

Row Array 
Decoder 128x144 

'----,,--

t144 

CIOCked9-of-14;~ ,---1 Column Decoder 9 Output 

r;--and Sense Amps ~ Multiplexer r-- Output 
Register 

~ 10 Each 
and 

Buffer ..... 2:1 Mux r-- r--

Qo-O. 

OEP 

'--r--

1 fll~ ~ ! f9 
ly4 

Serial Scan Shift Register 
as 

OS 
34 Bits 

{9 I {II I I {9 

© 1994 Synergy Semiconductor Corporation Rev.: B Amondmont:1O 
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SY101492·5 
SY101492·6 

0: 
~y 

-------------------------------------------------------
FUNCTIONAL DESCRIPTION 

Advanced Beg·tlmed ArchHecture 
·This .advanced self-timed RAM simplifies the system 

design of extremely fast memory arrays by minimizing the 
impact of timing skews on the cycle time of the memory 
array. All input signals (address, data and control signals) 
are registered on-Chip by a transition of the clock. By 
registering all inputs with minimal set-up and hold times 
(set-up + hold = 2ns) the troublesome skews inherent with 
traditional static RAM timing requirements are significantly 
reduced. With skew problems minimized, very short cycle 
times become practical. Output registers (self-timed on
Chip) hold output data valid for an extended portion of the 
cycle, easing system read timing requirements. 

Hidden Write Cycle MOde 
The hidden write cycle timing allows relaxed data bus 

timing. This will often ease system set-up and hold 
requirements for the data output bus. Hidden write timing 
is essentially a technique for interleaving reads and writes. 
This advanced self-timed SRAM supports hidden write timing 
more conveniently in the system than first generation self
timed SRAMs due to the unique control signal functions 
defined for write enable (WE) and chip select (CS). By 
keeping the output register active (with the last read data) 

FUNCTIONAL BLOCK DIAGRA_M 

Scan Functions Excluded 

Ae>-/w 

AP 

A7-A10 
Do-Da 

CKE 
OS 
WE 
SE 

ClK 
CD< 

during a write cycle, this device greatly simplifies the timing 
of interleaved memory architectures. This mode may be 
very useful in cache and register file applications, where 
multiple sources and/or destinations may be interleaved 
within each machine cycle. 

Parity Checking 
The device also offers several convenient features which 

may be useful in specific applications. One such feature is 
the on-chip parity checking function. For systems where 
parity checking is deSirable, this device will check for odd 
parity on the 9·bit data input field and will check for either 
even or odd parity (depending on the polarity of the parity 
mode pin - PM) on the 11-bit address field combined with 
the address parity input. Odd parity is met when the number 
of highs in the field is odd. Address parity checking can be 
conveniently disabled if desired, allowing data field only 
parity checking. If either the data or address demonstrates 
a parity error, then the parity error output flag is set. The 
polarity of the error output flag facilitates emitter dot ORing 
several error outputs for minimal delay. The parity checking 
feature is benign in the sense that, if parity checking is not 
desired, the output can simply be ignored without detrimental 
effects to normal operation. . 

PM 
Clocked 128 x 144 
1-01-128 SIalic 

Row 128 Memory 
Decoder Array 

144 

Clocked 
9-B. 
Parity 

Checker 

9 

OEP Qo.Qa 
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S YM--Y SY101492-5 

.. ,...... SY101492-6 
EM~ ________________________________________________________________________ _ 

FUNCTIONAL DESCRIPTION (Cont'd) 

Serial Scan DiagnostICs Registers 
Another convenient feature provided on-chip is the scan 

diagnostics register. For system designs where scan 
diagnostics are included, this device allows observing the 
state of the input registers (scan out) and forcing the state 
of the input and output registers (scan in). For writable 
control store applications the control store can be loaded 
via the serial channel (scan in), simplifying circuit board 
layout by eliminating the wide parallel data input bus 
structure. For systems where scan diagnostics are not 
desired, the scan enable input can simply be left open 
allowing the on-chip pulldown device to disable scan 
functions and provide normal SRAM functionality. 

FUNCTIONAL BLOCK DIAGRAM 

Scan Functions Only 

---- .....g-
- ---- Input 

Muttiplexer 
r--- Input 

Register - ---- f----

- --. 
24 Each 
~ 

24BiIs 
- - 2:1 Mux Ae>-A10 - ki-

AP - ---- r--
t ~ 10BiIs 

I 9 
SE 

Pipeline Control 
Yet a third convenient feature is the clock enable input. 

This control simplifies starting and stopping pipeline 
operations in pipelined systems. It reduces, and may 
eliminate, the need to gate the clock signal extemal to the 
RAM. This feature is also benign since the on-Chip pulldown 
device will ensure normal operation if the clock enable is 
not used. 

100K Compatible 1/0 
The device is 1/0 compatible with standard temperature 

compensated 100K ECl logic, allowing trouble free 
interfacing in high-performance ECl systems. 

!~ Output 

~ =, ~ Muniplexer 
9 

It>- 10 Each r- 2:1 Mux 10 Bit. 

f- r- r--- OEP 

11 9 

os o OEPAP A WECSCKE 0 

CLK 
eLK 

L. 

""-

~ 

Timing 
and I--

Control 
Logic 

Serial Scan ShUt Register 
34BiIs 

as 

o QEPAP A WE CSCKE 0 

{9 I {11 {9 
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PIN CONFIGURATION 

NOTES: 
Pin 26 is reserved for (A 11). 
Pin 57 is reserved for (A 12). 

De 
07 
07 

VCCA 
Qe 

De 
SHIELD 

Vee 
VEE 

SHIELD 
Os 
05 

VCCA 
04 

OEP 
D4 

1 

2 

3 
4 

5 

6 

7 

8 

9 
10 

11 
12 

13 

14 

15 

16 

u..c w-, 

d ~ ~ ~ ~ ~. ~ ~ ~ ~ ~ ~ .< I~ I~ I~ 
M~~~OOW~~~M~~~~W~ 

48 SE 
47 00 
46 Qo 

45 VeCA 
44 01 
43 01 
42 SHIELD 

Top View 41 Vee 
Cerquad Flatpack 

40 VEE E64·1 
39 SHIELD 
38 02 
37 02 
36 VCCA 
35 03 
34 03 
33 elK 

17 18 192021 22232425262728293031 32 

Q. ~<~u..cw 8tlj89~:.!<.!2~ < ~Lrl~ »>w 0 
R::;: ~ 
~1i) en 

8-34 



-=-SYII"!!R~Y SY101492-5 
.. , u SY101492-6 

s£~ ________________________________________________________________________ _ 

PIN DESCRIPTION 

Inputs 
All input signals are registered by the rising edge of the 

clock and the falling edge ofthe clock bar. Address, data in and 
control lines are all registered in exactly the same manner, and 
are all specilied lor exactly the same input set-up and hold 
requirements. 

Ao-A10 Address Inputs: Used to select the memory 
location for storing or retrieving data. 

AP Address Parity Input: Should be seureset to 
ensure parity when combined with Ao-A10. May 
also be tied to VEE to disable parity checking of the 
address field. An internal pulldown is included to 
disable address parity checking when this input is 
not connected. 

00-08 Data Inputs: During a write operation the data 
inputs are stored in the specilied address location. 

CKE Clock Enable Input: When active (low), this input 
allows the device to function normally with each 
rising edge of the clock. When inactive, this input 
will force the device to do nothing on each rising 
clock edge, thereby providing a convenient means 
for controlling the clock inputtothe device. AHhough 
this input functions as iI it gates the clock on an off, 
this input actually is registered by the clock exactly 
as all other inputs and, as such, has the same input 
set-up and hold requirements as all other inputs. A 
natural assumption is that gating off the clock with 
the clock enable control will reduce the device 
power consumption substantially; but this 
assumption is, in fact, false. The state of the clock 
enable pin has very little effect on power 
consumption. An internal pulldown device is 
included to permit normal operation even when not 
connected. 

CS Chip Select Input: Can be used to inhibit a write 
operation or to force the device outputs to a 
deselected (low) state when not writing. When 
active (low), each rising clock edge allows a write 
or read operation to occur. When inactive, a write 
operation is precluded. When inactive, and when 
Write Enable is also inactive, a deselect read 
operation will force the outputs to the inactive (low) 
state. An internal pulldown device is included to 
permit normal operation even when not connected. 

WE Write Enable Input: When active (low), each 
rising clock edge allows a write operation to occur, 
but when active, the write function has no effect on 
the state of the data output pins. When inactive, 
each rising clock edge allows either a read operation 
or a deselect read operation to occur. 

PM Parity Mode Input: When tied to VEE, device will 
check for Odd parity on the address field. When 
tied to Vcc, device will check for Even parity on the 
address field. 

ClK 

SE 

OS 

Outputs 

QS 

Differential Clock Input: The ''true'' side of the 
differential clock input. 

Differential Clock Input: The "complement" side 
of the differential clock input. 

Scan Enable Input: Enables the serial scan 
diagnostics mode. With Scan Enable active (high), 
the contents of the scan shilt register is shilled one 
position on each rising clock edge. The bit shifted 
out will appear on the as pin and the bit shifted in 
will come from the OS pin. Information serially 
scanned into the device can be loaded into either 
the input register orthe output register. An internal 
pulldown device is included to permit normal 
operation even when not connected. 

Serial Data Input: When in scan diagnostics 
mode, this input allows serial shilting external data 
into the scan shift register. 

Serial Data Output: When in scan diagnostics 
mode, this output allows reading internal data 
directly from the scan shift register. In normal 
mode, as will output the same logic level as the 
last registered value of 08. 

Qo-Qa Data Outputs: These represent the contents of 
the addressed memory location during a read 
cycle. The outputs will not change unless another 
read cycle occurs, or unless the outputs are forced 
inactive (low) by a deselect read operation. 

QEP Parity Error Output: Normally low, it goes high 
when the registered inputs have a parity error. For 
a read cycle, it indicates the address input has a 
parity error, since data input parity is only checked 
during write cycles. The parity error output delay 
approximates access time, appearing close to the 
time the data word appears in a read cycle. The 
parity error output Signal will remain active (high) 
for a duration of the one cycle time, after which it 
may change back to inactive (low) if the next set of 
inputs contains no parity errors. 

Power Supplies 
VEE Negative Supply 
Vcc Positive Supply (Ground) 
VccREF Positive Supply (Ground) 
VCCA Positive Supply (Ground) for output buffers only 

Shield 
Used to shield the input pins that are adjacent to Vcc and 

VEE power pins from mutually coupled inductive noise. These 
pins should be connected to a DC power level or left floating, 
dependent on board layout convenience. Note that the pin 
marked PM is actually a shield pin but must be connected to 
the appropriate level to facilitate parity. 
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TRUTH TABLES 

Recall that all inputs are registered by a rising clock edge. The following truth tables illustrate device operation if the 
inputs shown are registered; the outputs shown will appear at access time. 

Normal OperatlonS(1) 
Normal operations are defined by SE = LOW for prior and current cycle. 

Inputs Outputs 

Dats 
CKE CS WE A AP PM D Parity a aEP Type of Operation 

No Operation 

H X X X X X X (X) NC NC No Operation 

Read 

L L H V 0 VEE X (X) V L Read 

L L H V E Vee X (X) V L Read 

L H H X X X X (X) L L Deselect 

L L H V E VEE X (X) V H Read, A Parity Error 

L L H V 0 Vee X (X) V H Read, A Parity Error 

L L H X VEE X X (X) V NC Read, A Parity Disabled 

Write 

L L L V 0 VEE V (0) NC L Wrke 

L L L V E Vee V (0) NC L Wrke 

L H L X X X X (X) NC L Write Inhibit 

L L L V E VEE V (0) NC H Wrke, A Parky Error 

L L L V 0 Vee V (0) NC H Wrke, A Parky Error 

L L L V 0 VEE V (E) NC H Wrke, 0 Parity Error. 

L L L V E Vee V (E) NC H Write, 0 Parity Error 

NOTE: 
1. Special Characters: 0 = Odd, E = Even. NC = No Change. X = Don' Care, V = Valid 

Scan Mode Operatlon(1) 
Scan operation depends on current and prior states of SE (as registered by the rising edge of the clock), and on the 

state of the eKE bit after scan is completed (as scanned in serially): 

Inputs Outputs 

Prior Currant Scanned 
SE SE CKE OS as a aEP Type of Operation 

L L X X De X X Normal operation 

L H X V 07 NC NC Enter scan mode and do first shift 

H H X V V NC NC Serial shift on each clock 

H L L X V VINC VINC Exk scan mode; do last shift and then execute 
instruction scanned into input register; if read 
or deselected, a and aEP will update, else no 
change 

H L H V V V V Exk scan mode; do last shift and then copy 
scan register into a and aEP; do not execute 
input instruction 

NOTE: 
1. Special Characters: 0 = Odd, E = Even, NC = No Change, X = Don' Care, V = Valid 
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ABSOLUTE MAXIMUM RATINGS(1) GUARANTEED OPERATING CONDITIONS 

Rating Symbol Value UnH 

VEE Pin Potential VEE +0.5to-7.0 V 
to Vcc Pin 

Input Voltage VIN +0.5 to VEE V 

DC Output Current lOUT -30 mA 
(Output High) 

Temperature Under Tc -55 to +125 ·C 
Bias 

Storage Temperature Tstore -65 to +150 ·C 

NOTE: 
1. PermanentdevicedamagemayoccurifABSOLUTEMAXIMUMRATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet Exposure to ABSOLUTE MAXIMUM RATINGconditions 
for extended periods may affect device reliability. 

DC ELECTRICAL CHARACTERISTICS 

Parameter Symbol Min. 

Supply Voltage(1) VEE -5.46 

Case Temperature Tc 0 

NOTE: 
1. Referenced to Vcc. 

CAPACITANCE 

Parameter Symbol Min. Typ. 

Input Pin CIN - 3 
Capacitance 

Output Pin CoUT - 3 
Capacitance 

Vee = OV, VeeA = OV, VEE = -5.2V, Te = O°C to +85°C, Airflow> 2.5m/s, Output Load = 500 to -2.0V 

Parameter Condition Symbol Min. Typ. 

Operating Current (-5) TCHCH = 5ns IEEO -500 -
Operating Current (-6) TCHCH = 6ns IEEO -450 -
Input LOW Current - ilL -50 -
Input HIGH Current - IIH - -
Output HIGH Voltage 50Qto-2V VOH -1025 -
Output LOW Voltage 50Qto-2V VOL -1810 -
Output HIGH Corner V 50Qto-2V VOHC -1025 -
Output LOW Corner V 50Qto-2V VOLC - -
Input HIGH Voltage - VIH -1165 -

Input LOW Voltage - VIL -1810 -

8-37 

Typ. Max. Unit 

-5.2 -4.94 V 

- +85 ·C 

Max. UnH 

- pF 

- pF 

Max. UnH 

- mA 

- mA 

+170 !LA 

+220 !LA 
-880 mV 

-1620 mV 

- mV 

-1620 mV 

-880 mV 

-1475 mV 
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~ ----------------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

Vee = VeCA = OV 
VEE = -5.2V ± 5% 
Airflow> 2.5m/s 

OUtput load = 50n to -2.0V 
Te = O°C to +85°C 

loading Condition 

GND 

VCCA Vee 

OUT 1----1~__, 

VEE 
RL r -= 

VEE -2.0V 

Input Pulse 

-Q.9V - - -

-1.7V 

Ir If 

Ir = U = 1.Ons typ. 

OUTPUT LOAD: RL = 500 
CL = 5pP (typ.) 
* (Modeled as son transmission line 

terminated to -2V.) 

NOTE: All timing measurements referenced to 50% input levels. 
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READ CYCLE 
Description 

A read cycle is perlormed when the following conditions 
are present at the time the clock rising edge registers the 
inputs: CKE = Low, CS = Low, WE = High, SE = Low and 
was low for the previous cycle also. At access time the 
outputs become valid, making a single glitch-free transition 
from the previous state to the new state. A deselect read 
cycle is very similar to a read cycle except that CS = High 
and the outputs all go inactive (low) at access time. The 

AC CHARACTERISTICS (READ CYCLE)(1) 

Symbol Parameter 

TCHCH Cycle Time 

TCHOV Access Time(2) 

TCHOL Disable Time 

TIVCH Input Set-up Time 

TCHIX Input Hold Time 

TCHCL Clock High Pulse Width 

TCLCH Clock Low Pulse Width 

TCHOEPV Parity Access(2) 

NOTES: 

minimum read cycle time realized in an application is largely 
a function of the system skews between inputs, and of set
up and hold requirements of the device to which the RAM 
provides data. If the address field and address parity bit 
combine to parity, then the parity error output will not assert, 
remaining low. The parity error output timing closely 
approximates access time and meets the same 
specifications. 

SY101492-5 SY101492-6 

Min. Max. Min. Max. Unit 

5 - 6 - ns 

2.5 5 2.5 6 ns 

2.5 5 2.5 6 ns 

0.5 - 0.5 - ns 

2 - 2 - ns 

1.5 - 1.5 - ns 

1.5 - 1.5 - ns 

2.5 5 2.5 6 ns 

1. All maximum timing specs are referenced to the latter of CLK and CO<. whichever occurs later. All minimum timing specs are referenced to the earlier 
of ClK and CO<. ClK and CO< must cross each other between 10% and 90% of AC input levels. 

2. Maximum access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 

Deselect Read 1 NoOp Read 2 Read 3 
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WRITE CYCLE 
Description 

A write cycle is performed when the following conditions 
are present at the time the clock rising edge registers the 
inputs: CKE = Low, CS = Low, WE = Low, SE = Low and 
was low for the previous cycle also. The minimum write 
cycle time realized in an application is largely a function of 
the system skews on the inputs. Notice that a write cycle 
will not cause a change in any output except the parity error 

output; data outputs remain unchanged in any case. During 
writes, parity is checked on both the address field (combined 
with the address parity input) and the data field. The parity 
error output will not assert if both fields show parity. The 
parity error output timing closely approximates access time 
and meets the same access time specifications. 

AC CHARACTERISTICS (WRITE CYClE)(1) 

SY101492-S SY101492-6 

SymbOl Parameter Min. Max. Min. Max. Unit 

TCHCH Cycle Time 5 - 6 - ns 

TIVCH Input Set-up Time 0.5 - 0.5 - ns 

TCHIX Input Hold Time 2 - 2 - ns 

TCHCL Clock High Pulse Width 1.5 - 1.5 - ns 

TClCH Clock low Pulse Width 1.5 - 1.5 - ns 

TCHOV Parity Access Time(2) 2.5 5 2.5 6 ns 

TCHOL Disable Time 2.5 5 2.5 6 ns 

NOTES: 

1. All maximum timing specs are referenced to the latter of ClK and ClK, whichever occurs later. All minimum timing specs are referenced to the eartier 
of ClK and -eo<. ClK and -eo< must cross each other between 10% and 90% of AC input levels. 

2. Maximum access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 

NoOp Write I Write Inhibit I NoOp I Deselect I Write Write 

ClK 

CKE 

CS 

WE 

A 

0 

0 Previous Data 

TCHOV TCHOl 

OEP 
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HIDDEN WRITE CYCLE 

The hidden write cycle allows the SRAM to be operated 
at twice the bandwidth of the data output bus. With relaxed 
data bus timing (relative to the SRAM address and control 
input timing), system constraints of set-up and hold times 
may be much more easily met. Hidden write is a technique 
for interleaving read and write cycles in such a way that the 
write cycle timing has no effect on the data output bus 
(read timing). To allow hidden write operation, the definition 
of the functions performed by chip select (CS) and write 
enable (WE) are subtly but importantly different than 
implemented on common SRAMs. 

With hidden write timing there are no unusual restrictions. 
Consecutive read and write cycles may be at different or at 
the same address location. If a read is not desired at any 
given moment, a read deselect or a no op may be executed 
instead. Similarly, if a write is unnecessary, a write inhibit 
or no op may be substituted. 

Hidden write can provide throughput enhancement in 
certain cases. If, for example, the RAM is utilized as a 
register file and provides data to a pipelined ALU 
implemented in a gate array. If the ALU data input register 
requires 3ns set-up and 3ns hold, the total data input window 
required is 4ns wide. The SRAM maximum access is 7ns 
and the minimum access time is 2.5ns; the difference is the 
guaranteed data output valid window. In this example, the 
SRAM must be operated at greater than 9ns cycle time to 
allow room for data and clock skews. Depending on system 
details, a 10 or 11ns cycle could be practical. In contrast, 
using hidden write timing, the memory could be run at 7ns 
cycles with the data output bus cycle times of 14ns, easing 
the ALU set-up and hold times while allowing a store and a 
fetch every 14ns. 

I Read 1 Write 1 I Read 2 I Write 2 I Read 3 I Write Inhibit I Read 4 I 
elK 

A 
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SCAN MODE 

Description 
The scan mode allows serial input and output for 

diagnostics or for loading RAM (e.g., in a writable control 
store application). In overview: 

1. The first clock cycle with scan active (SE = High) 
causes the device to enter scan mode and serially 
shift. 

2. Succeeding clock cycles with scan active cause serial 
shifting,and 

3. The first clock cycle with scan inactive (SE = Low) 
causes the device to shift and then execute 
(conditionally) either the scanned-in instruction or to 
force the outputs to a scanned-in test vector (see 
truth table). 

Several devices can be linked serially in a scan chain. A 
detailed description follows: 

1. Scan bits are transferred from the input register to 
the scan serial register at the end of every regular 
read or write cycle. The device also transfers a fixed 
scan signature into the remaining bits of the serial 
scan register in preparation to also shift this data out 
(the remaining bits are those bits of the serial shift 
register which correspond with the output register). 

2. On the first and each succeeding clock rising edge 
with scan active (SE = High), the device will shift the 
serial shift register one bit. 

A. The state of OS is shifted into the chain. 

B. The last bit of the chain is shifted out on OS. 

C. The other outputs remain unchanged. The rest 
of the RAM executes a no operation. It will" not 
write regardless of the state of the bit in the WE 
location of the input register. 

O. Any number of shifts can occur in scan mode; 
two to infinite shifts are possible. 

3. The first rising clock edge with scan inactive (SE = 
Low) causes the device to shift the scan chain and 
exit scan mode and to conditionally either: 

A. Execute the scanned-in instruction (e.g., read, 
write, deselect) with normal timing response 
(access, cycle) only if the scanned-in bit in the 
CKE location of the input register is active (CKE 

" = Low). The output may be affected, according 
to the instruction executed. The contents of the 
scan register bits corresponding to the output 
register are ignored. 

Or: 

B. Transfer the contents of the scan register into 
the output buffer and ignore the contents of the 
input register only if the scanned in bit in the 
CKE location of the input register is inactive (CKE 
= High). 

4. The second and succeeding clock cycles after scan 
is inactive (SE = Low) are defined as normal mode 
operations and do not cause any scan functions. 

The scan sequence is: 

Input OS 

to 00,01,02,03,04,05, Os, 07, Os, OEP, 

to AP, A2, A1, Ao, As, A5, A4, A3, A10, Ag, AB, A7, 

to WE, CS, CKE, 

to Do, 01, 02, 03, 04, 05, Os, 07, Os, 

to OS Output 

The scan logic is designed to output a sequence of bits 
recognizable as a scan Signature, intended as an aid in 
fault detection in those cases where the fault causes a 
maHunction in the serial scan chain. This bit sequence can 
be easily recognized by the scan diagnostics processor as 
it is shifted out, providing a reasonably sure method of 
determining where and/or if the serial scan chain is defective. 
The scan signature bit sequence corresponds to the outputs: 

Qo Q1 Q2 Q3 Q4 Qs Q6 Q7 Q8 QEP 

H L L H L H L H H L 
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AC CHARACTERISTICS (SCAN MODE)(1) 

Symbol Parameter 

TCHCH Serial Scan Mode Cycle lime 

TDSVCH Serial Data Set-up Time 

TCHDSX Serial Data Hold Time 

TCHOSV Serial Output Delay lime(2) 

NOTES: 

SY101492-5 

Min. Max. 
5 -

0.5 -
2 -

2.5 5 

SY101492-6 

Min. Max. 
6 -

0.5 -
2 -

2.5 6 

SY101492-5 
SY101492-6 

Unit 

ns 

ns 

ns 

ns 

1. All maximum timing specs are referenced to the latter of ClK and CD<, whichewr occurs later. All minimum timing specs are referenced to the earlier 
of ClK and CD<. ClK and CD< must cross each other between 10% and 90% of AC input levels. 

2. Maximum access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattem. 

I EnterScan Scan Mode Exit Scan 

ClK 

SE 

OS CD 

OS 05 04 

00-08 Previous Data Out 

fTCHOV 

• _ Result of Scan 

RISE AND FALL TIME 

Parameter CodaC1) Symbol Min. Typ. Max. Unit 

Output Rise Time F tr - 500 - ps 

Output Fall Time F tf - 500 - ps 

NOTE: 
1. F = Fast Edge Rate 

S = Standard Edge Rate 
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PRODUCT ORDERING CODE 

Speed Edge Package Operating 
(na) Ordering Code Rate Type Range 

5 SY101492·5ECF Fast E64·1 Commercial 

6 SY101492·6ECF Fast E64·1 Commercial 

SYxxx x 492 - xx x 

II L--------l 

Special Processing 

Edge Rate Identifier 

F = Fast Edge Rate 
S • StandarCt Edge Rate 

Temperature Range 

C = Commercial 

Package Identifier 

E - Cerquad Flatpack 

Speed Identifier 

e.g. 5 - 5ns Max. Access Time 

Device Type 

l = low Power Designator (if any) 

Device Type Prefix 

101 _ 100K DC levels with -5.2V ± 5% Supply 



o SY10494-6/7 
SYNERGY 16K x 4 Eel RAM SY100494-6/7 

SEMICONDUCTOR SY101494-6/7 

FEATURES 

• Address access time, tAA: 617ns max. 

• Chip select access time, tAC: 3ns max. 

• Edge rate, tr/tf: 500ps (typ.) 
• Write recovery times under 5ns 

• Power supply current, lEE: -395m A 
• Superior immunity against alpha particles provides 

virtually no soft error sensitivity 

• Built with advanced ASSETTM I technology 
• Fully compatible with Industry standard 10K/100K 

ECl 1/0 levels 

• Improved noise margins with on-chip voltage and 
temperature compensation 

• Open emitter output for easy memory expansion 

• Available In hermetic DIP and Flatpack 

• ESD protection of 2000V 

BLOCK DIAGRAM 

DESCRIPTION 

The Synergy SY1 0/1 00/1 01494 are 65536-bit Random 
Access Memories (RAMs), designed with advanced Emitter 
Coupled logic (ECl) circuitry. The devices are organized 
as 16384-words-by-4-bits and meet the standard 10Kl100K 
family I/O signal levels. All devices feature on-chip voltage 
and temperature compensation for improved noise margin. 

The SY1 0/1 00/1 01494 employ proprietary circuit design 
techniques and Synergy's proprietary ASSET I advanced 
bipolar technology to achieve extremely fast access, write 
pulse width and write recovery times. ASSET I uses 
proprietary technology concepts to achieve significant 
reduction in parasitic capacitance while improving device 
packing density. Synergy's circuit design techniques, 
coupled with ASSET I, result not only in ultra-fast 
performance, but also allow device operation at reduced 
power levels with virtually no soft error sensitivity and with 
outstanding device reliability in volume production. 

Ao A1 A2 A3 A4 As 

As 
A7 
As 
A9 

A10 
A11 
A12 
A13~--,---_---, 

CSo------1~~-r~~~-U--~~~ 

WE O------L-.----r-l..,,--~L,..--.__L--r-___,_J 

• SA = Sense Amplifier 
WA = Write Amplifier 

ASSET is a trademark of Synergy Semiconductor Corporation. 

© 1994 Synergy Semiconductor Corporation 

010 000 Oh 001 012 002 013 003 
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PIN CONFIGURATIONS 

DIQ' CS Db 
Oil WE Dh 
012 NC 012 
Db A13 Db 

DOo A1' 0C0 
D01 A11 D01 
Vcc A10 Vee 

VCCA VEE VCCA 
D02 As DOo 
D03 As DOs 

Ao A1 Ao 

A1 As A1 

A2 At; A2 

As AI. As 

PIN NAMES 

Label Function 

Ao- A13 Address Inputs 

CS Chip Select 

WE Wrne Enable 

010- 013 Data Input (DIN) 

000- 003 Data Output (DOUl) 

Vee GND (OV) 

Vr.cA Output GND (OV) 

VEE Supply Voltage 

NC No Connect 

FUNCTIONAL DESCRIPTION 

The Synergy SY10/100/101494 are 65536-bit RAMs 
organized as 16384-words-by-4-bits. Memory cell selection 
is achieved by using the 14 address bits designated as Ao 
through A13. Each of the 214 possible input address 
combinations corresponds to a unique word location in 
memory. The active low Chip Select (CS) is provided for 
memory expansion. The active low Write Enable (WE) 
controls the read and write operation, Data resident on the 
DIN inputs (010 through 013) is written into the addressed 
location only when WE and CS are held low. In order to 
perform a read operation, WE is held high, CS is held low 

1 
2 
3 
4 
5 
6 
7 Top View 
8 F1atpack 

9 F28-1 
10 
11 
12 
13 
14 

TRUTH TABLE 

Input 

CS WE DIN 

H X X 

L L H 

L L L 

L H X 

NOTE: 
H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 

28 CS 
27 WE 
26 NC 
25 A13 
24 A,. 
23 A11 
22 A10 
21 VEE 
20 As 
19 As 
18 A7 
17 As 
16 A. 
15 Iv. 

Output Mode 

L Disabled 

L Wrne "H" 

L Write "L" 

DouT Read 

and the non-inverted output data at the addressed location 
is transferred to DOUT (000 through 003) to be read out. 
Open emitter outputs are provided for maximum flexibility 
and memory expansion by allowing output wire-OR 
connections. External termination of son to -2.0V or an 
equivalent circuit must be used to provide the specified 
output levels. 

The outputs are brought to a logical low level when the 
RAM is being written into (WE = LOW) or when the device 
is deselected via the active low chip select pin (CS = HIGH). 



0s.,..eR-Y SY1 0/1 00/1 01494-6 
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ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value UnH 

VEE Pin Potential VEE +0.5to-7.0 V 
to VCC Pin 

Input Voltage VIN +0.5to-2.0 V 

DC Output Current lOUT -30 rnA 
(Output High) 

Temperature Under Tc -55 to +125 ·C 
Bias 

Storage Temperature Totore -65 to +150 ·C 

NOTE: 
1. PermanentdevicedamagemayoccurifABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

RISE AND FALL TIME 

Parameter Code(1) Symbol Min. Typ. Max. UnH 

Output Rise Time F tr - 500 - ps 

Output Fall Time F tf - 500 - ps 

NOTE: 

1. F = Fast Edge Rate 
S = Standard Edge Rate 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. UnH 

Supply Voltage(l) 10K VEE -5.46 -5.2 -4.94 V 

Case Temperature Tc 0 - 75 ·C 

Supply Voltage(l) lOOK VEE -4.8 -4.5 -4.2 V 

Case Temperature Tc a - 85 ·c 
Supply Voltage(l) 101K VEE -5.46 -5.2 -4.94 V 

Case Temperature Tc 0 - 85 ·C 

NOTE: 

1. Referenced to Vcc. 

CAPACITANCE 

Parameter Symbol Min. Typ. Max. UnH 

Input Pin CIN - 4 - pF 
Capacitance 

Output Pin CoUT - 5 - pF 
Capacitance 
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10K DC ELECTRICAL CHARACTERISTICS 

Vee = OV; Te = O°C to +7SoC; VEE = -S.2V; Airflow> 2.Sm/s; Output Load = son to -2.0V 

Symbol Parameter Tc Min. 

VOH Output High Voltage O'C -1000 
+25'C -960 
+75'C -900 

VOL Output Low Voltage O'C -1870 
+25'C -1850 
+75'C -1830 

VOHC Output High Voltage O°C -1020 
+25'C -980 
+75'C -920 

VOLC Output Low Voltage O'C -
+25'C -
+75'C -

VIH Input High Voltage O'C -1145 
+25'C -1105 
+75'C -1045 

VIL Input Low Voltage O'C -1870 
+2S'C -1850 
+75'C -1830 

IIH Input High Current 0'Cto+75'C 0.0 

ilL Input Low Current 0'Cto+75°C -2 

IlL CS Input Low Current 0'Cto+75°C 30 

IIH CS Input High Current 0'Cto+75°C 40 

IlL WE Input Low Current 0'Cto+75'C -2 

IIH WE Input High Current 0'Cto+75'C 0.0 

lEE Power Supply Current 0'Cto+75'C -395 

1 00K/1 01 K DC ELECTRICAL CHARACTERISTICS 

VeeA= OV 
Vee =OV 

Symbol 

VOH 

VOl 

VOHC 

VOLC 

VIH 

VIL 

IIH 

ilL 

IlL 

IIH 

ilL 

IIH 

lEE 

VEE = -4.SV (lOOK) 
VEE = -S.2V (101 K) 

Parameter 

Output High Voltage 

Output Low Voltage 

Output High Voltage 

Output Low Voltage 

Input High Voltage 

Input Low Voltage 

Input High Current 

Input Low Current 

CS Input Low Current 

CS Input High Current 

WE Input Low Current 

WE Input High Current 

Power Supply Current 

Min. Max. 
-1025 -880 

-1810 -1620 

-1035 -
- -1610 

-1165 -880 

-1810 -1475 

0.0 20 

-2 2 

30 170 

40 220 

-2 35 

0.0 60 

-395 -

Max. Unit Condition 

-840 mV VIN - VIH Max. or VIL Min. 
-810 
-720 

-1665 mV VIN - VIH Max. or VIL Min. 
-1650 
-1625 

- mV VIN = VIH Min. or VIL Max. 
-
-

-1645 mV VIN = VIH Min. or VIL Max. 
-1630 
-1605 

-840 mV Guaranteed Input Voltage High 
-810 for All Inputs 
-720 

-1490 mV Guaranteed Input Voltage Low 
-1475 for All Inputs 
-1450 

20 ~A VIN = VIH Max. 

2 ~ VIN - VIL Min. 

170 ~ VIN _ VIL Min. 

220 ~A VIN = VIH Max. 

35 ~ VIN - VIL Min. 

60 ~ VIN - VIH Max. 

- rnA All Inputs and Outputs Open 

Airflow> 2.Sm/s 
Output Load = son to -2.0V 

Unit Condition 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Min. or VIL Max. 

mV VIN _ VIH Min. or VIL Max. 

mV Guaranteed Input Voltage High 
for All Inputs 

mV Guaranteed Input Voltage Low 
for All Inputs 

~ VIN = VIH Max. 

~ VIN = VIL Min. 

~ VIN = VIL Min. 

~ VIN _ VIH Max. 

~A VIN - VIL Min. 

~ VIN = VIH Max. 

rnA All Inputs and Outputs Open 



o SYNERGY SY1 0/1 00/1 01494-6 
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~.~ ----------------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

VCC = VCCA = OV Output Load = son to -2.0V 
VEE = -S.2V ± S%(10K) Tc = O°C to +7SoC (10K) 
VEE = -4.SV ± 0.3V(100K) Tc = O°C to -taSoC (100Kl101K) 
VEE = -S.2V ± S%(l 01 K) Airflow> 2.Sm/s 

Loading CondHlon 

GND 

VCCA Vee 

OUT 

VEE 
AI.. r O.Q1~F J 

VEE -2.0V 

READ CYCLE 

Symbol Parameter 

1M TAVOV Address Access Time 

lAc TSLOV Chip Select Access Time 

IRC TSHOL Chip Select Recovery Time 

READ CYCLE TIMING DIAGRAM 

Ir If 

Tc VIH VIL 

10K O·C -o.933V -1.733V 
+25·C -a.90V -1.70V 
+75·C -o.863V -1.663V 

1001101K 0·Clo+85·C -a.90V -1.70V 

Input Pulse 

Ir If 

Ir = ~ = I.Ons Iyp. 

OUTPUT LOAD: RL = son 
CL = 5pF' (lyp.) 
, (Modeled as son lransmission line 
lerminaled 10 -2V.) 

NOTE: All timing measurements referenced 10 SO% inpullevefs. 

SY10494-6 SY10494-7 
SY100494-6 SY100494-7 
SY101494-6 SY101494-7 

Min. Max. Min. Max. Unit 

- 6 - 7 ns 

- 3 - 3 ns 

- 3 - 3 ns 

Md_ ~_% __________ _ 

---./ ~I+-Lo -IAA--"~.' r-
--------------~ 
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SYl 011 00/101494-7 -------------------------------------------------------
WRITE CYCLE 

SY10494-6 SY10494-7 
SY100494-6 SY100494-7 
SY101494-6 SY101494-7 

Symbol Parameter Min. Max. Min. Max. Unit 

mw TWLWH Write Pulse Width 5 - 6 - ns 

tws TWLOL Write Disable Time - 3 - 3 ns 

twR TWHOV Write Recovery Time - 5 - 5 ns 

tSA TAVWL Address Set-up Time 1 - 1 - ns 

tsc TSLWL Chip Select Set-up Time 1 - 1 - ns 

tso TDVWL Data Set-up Time 1 - 1 - ns 

tHA TWHAX Address Hold Time 1 - 1 - ns 

tHC TWHSX ChipSeleC! Hold Time 1 - 1 - ns 

tHO TWHDX Data Hold Time 1 - 1 - ns 

WRITE CYCLE TIMING DIAGRAM 

CS ~r".. /'t: 

Address ) 

~ f--tHO~ tSO'" 

DIN 

~ 't: 
/l---tHA-

_tSA mw tHe 

50% 50% 
tsc 

-tws j----twR 
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PRODUCT ORDERING CODE 

Speed Edge Packaga Operating 
(ns) Ordering Code Rate Type Range 

6 SY10494-6CCF Fast C28-1 Commercial 

SY10494-6FCF Fast F28-1 Commercial 

6 SY100494-6CCF Fast C28-1 Commercial 

SY100494-6FCF Fast F28-1 Commercial 

6 SY101494-6CCF Fast C28-1 Commercial 

SY101494-6FCF Fast F28-1 Commercial 

SYxxx x 494-xx x C x x 
-r- -r-

~ 
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Speed 
tns) Orderlng_ Code 

7 SY10494-7CCF 

SY10494-7FCF 

7 SY100494-7CCF 

SY100494-7FCF 

7 SY101494-7CCF 

SY101494-7FCF 

Special Processing 

Edge Rate Identifier 

F = Fast Edge Rate 
S _ Standard Edge Rate 

Temperature Range 

C = Commercial 

Package Identifier 

Edge 
Rate 

Fast 

Fast 

Fast 

Fast 

Fast 

Fast 

C = Ceramic Sidebraze DIP 
F .CERPACK 

Speed Identifier 

e.g. 6 - 6ns Max. Access Time 

Device Type 

l = low Power Designator (if any) 

Device Type Prefix 

Package Operating 
Type Range 

C28-1 Commercial 

F28-1 Commercial 

C28-1 Commercial 

F28-1 Commercial 

C28-1 Commercial 

F28-1 Commercial 

10 = 10KH DC levels with -5.2V ± 5% Supply 
100 = lOOK DC levels with --4.5V ± 0.3V Supply 
101 = lOOK DC levels with -5.2V ± 5% Supply 



-:- lOW-POWER SY10L422-S/7 

SV&'~RGY SY100L422-SI7 
r "'';;;, 256 x 4 Eel RAM SY101 L422-S/7 

SEMICONDUCTOR 

FEATURES 

• Address access time, tAA: 517ns max. 
• Block select access time, tAB: 3ns max .. 

• Write pulse width, tww: 3.5/5ns min. 

• Write recovery times under 5ns 
• low power supply current,IEE: -150mA 
• Superior Immunity against alpha panicles provides 

vlnually no soft error sensitivity 

• Built with advanced ASSETTM I technology 
• Fully compatible with Industry standard 10K/100K 

ECl I/O levels 

• Noise margins Improved with on-Chip voltage and 
temperature compensation 

• Open emitter output for easy memory expansion 
• Includes popular Block Select function allowing 

Individual read/write control over blocks 

• Available In DIP, PlCC and ceramic Flatpack 

• ESD protection of 2000V 

BLOCK DIAGRAM 

Ao 

Al 
~ 

A2 ~~ 
~.~ 

A3 00 

A4 
X 

WE 

SA = Sense Amplifier 
WA = Write Amplifier 

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The Synergy SY10U100U101t422 are 1024-bit Random 
Access Memories (RAMs), deSigned with advanced Emitter 
Coupled logic (ECL) circuitry. The devices are organized 
as 256-words,by-4-bits and meet the standard 1 0K/1 OOK 
family signal levels. The SY100l422 is also supply voltage, 
compatible with 100K ECl, while the SY101l422 operates 
from 10K ECl supply voltage (-5.2V). All feature on-chip 
voltage and temperature compensation for improved noise 
margin. 

The SY10U100U101l422 employs proprietary circuit 
design techniques and Synergy's proprietary ASSET I 
advanced bipolar technology to achieve extremely fast 
access, write pulse width and write recovery times. ASSET 
I uses proprietary technology concepts to achieve significant 
reduction in parasitic capacitance while improving device 
packing density. Synergy'S circuit design techniques, 
coupled with ASSET I, result not only in ultra-fast 
performance, but also allow device operation with virtually 
no soft error sensitivity and with outstanding device reliability 
in volume production. 

As As 
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~ ---------------------------------------------------------
PIN CONFIGURATIONS 

VCCA Vcc 
000 D03 
irno 1JS3 
DOl D02 
Iml 1m2 
010 013 
Oil 012 
WE" At. 

As A3 
As A2 
A7 AI 

VEE Ao 

w 
~<~ 

w .... 
~ >< 

24 23 22 21 20 19 
A3 1 18 As 

A4 2 17 WE 
012 3 Top View 16 011 
013 4 Flatpack 15 010 F24·1 

852 5 14 BSI 

DO! 6 13 001 
7 8 9 10 11 12 

I~ 8 ~ 8 81~ c > c 

PIN NAMES 

Label Function 

Ao·A7 Address Inputs 

BSo· BS3 Block Select (BS) 

WE Write Enable 

010·013 Data h'.I>ut (DIN) 

000· 003 Data Output (OOUT) 

Vcc GNOJOV) 

VCCA Output GNO (OV) 

VEE Supply Voltage 

NC No Connect 

013 
BS2 
002 
853 
003 
Vee 

VCCA 
DOo 
BSo 
DOl 
BSI 
010 

I~ ~ 
< 

o 8 1c8 0 0 
~ ~ c m z 

DO! 

BSI 

Db 

NC T~View 
LCC 

Oil J28·1 

WE 

As 

~<~~~<.:c 

TRUTH TABLE 

Input 

BS WE 

H X 

L L 

L L 

L H 

NOTE: 
H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
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DIN 

X 

H 

L 

X 

OUtput 

L 

L 

L 

OOUT 

012 
At. 
A3 
A2 
AI 
AD 
VEE 
A7 
As 
As 
WE 
011 

DO! 

BS2 

Db 

NC 

012 

At. 

A3 

Mode 

Disabled 

Write"H" 

Write"L" 

Read 

II 



0sv:a--R·-r SY10U100U101L422-5 
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FUNCTIONAL DESCRIPTION 

The Synergy SY10U100U101L422 are 1024-bit RAM 
organized as four 256-by-1-bit blocks with each block having 
its own Block Select (BS) control signal that functions 
essentially like a unique chip select for the Block. The four 
blocks and Block Selects together make the device a 256 x 
4-bit RAM. Memory cell selection is achieved by using the 
8 address bits designated as Ao throlJgh A7. Each of the 28 

possible input address combinations corresponds to a un~ 
word location in memory. The active low Block Select (BS) 
control signals are provided for memory expansion and for 
independent control of each of the four 256 x 1-bit blocks of 
memory. The active low Write Enable (WE) controls the 
read and write operation on the selected block or blocks. 
Data resident on the DIN inputs (010 th~h Dis) is written 
into the addressed location only when WE and the Block 
Select (85) associated with each of the DIN bits is held 
LOW. This allows control of the Write operation to anyone, 

two, three or all four of the input data bits. In order to 
perform a read operation, WE is held high, the Block Select 
(BS) associated with each of the four output blocks is held 
low and the non-inverted output data at the addressed 
location is transferred to DOUT (000 through DOs) to be 
read out. This allows control of the Read operation to any 
one, two, three or all four of the output blocks. Open emitter 
outputs are provided for maximum flexibility and memory 
expansion by allowing output wire-OR connections. Extemal 
termination of 50n to -2.0V or an equivalent circuit must be 
used to provide the specified output levels. 

All outputs are forced to a logic LOW level when the 
RAM is being written into (WE = LOW). The output (or 
outputs) associated with a block (or blocks) of memory can 
be forced to a logic LOW low level by deselecting that block 
(or blocks) with its respective Block Select input (BSo - BSs 
= HIGH). 
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ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value UnH 

VEE Pin Potential VEE +0.5to-7.0 V 
to Vcc Pin 

Input Vottage VIN +0.5 to VEE V 

DC Output Current lOUT -30 mA 
(Output High) 

Temperature Under Tc -55 to +125 ·C 
Bias 

Storage Temperature T.tor8 -65 to +150 ·C 

NOTE: 
1. PermanentdevicedamagemayoccurHABSOLUTEMAXIMUMRATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
01 this data sheel. ExposuretoABSOLUTE MAXIMUM RA TINGconditions 
lor extended periods may affect device reliability. 

RISE AND FALL TIME 

Parameter Codell) Symbol Min. Typ. Max. UnH 

OUlJ:>ut Rise Time S tr - 1500 - ps 

Output Fall Time S If - 1500 - ps 

NOTE: 
1. F = Fast Edge Rate 

S = Standard Edge Rate 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. UnH 

Supply Vottage II) 10K VEE -5.46 -5.2 -4.94 V 

Case Temperature Tc 0 - 75 ·C 

Supply Vottage(1 ) lOOK VEE -4.8 -4.5 -4.2 V 

Case Temperature Tc 0 - 85 ·C 

Supply Vottagell ) 101K VEE -5.46 -5.2 -4.94 V 

Case Temperature Tc 0 - 85 ·C 

NOTE: 
1. Referenced to Vcc. 

CAPACITANCE 

Parameter Symbol Min. Typ. Max. UnH 

Input Pin CIN - 4 - pF 
Capacitance 

Output Pin CoUT - 5 - pF 
Capacitance 
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SY10U100U1 01 L422-7 -------------------------------------------------------

10K DC ELECTRICAL CHARACTERISTICS 

Vee = OV; Te - O°C to +7SoC; VEE = -S.2V; Airflow> 2.Sm/s; Output Load = son to -2.0V 

Symbol Parameter Tc Min. 

VOH Output High Voltage O·C -1000 
+25·C -960 
+75·C -900 

VOL Output Low Voltage O·C -1870 
+25·C -1850 
+75·C -1830 

VOHC Output High Voltage O·C -1020 
+25·C -980 
+75·C -920 

VOLC Output Low Voltage O·C -
+25·C -
+75·C -

VIH Input High Voltage O·C -1145 
+25·C -1105 
+75·C -1045 

VIL Input Low Voltage O·C -1870 
+25·C -1850 
+75·C -1830 

IIH Input High Current O·Cto+ 75·C 0.0 

IlL Input Low Current 0·Cto+75·C -2 

ilL BS Input Low Current 0·Cto+75·C 30 

IIH BS Input High Current 0·Cto+75·C 40 

IlL WE Input Low Current O·Cto +75·C -2 

IIH WE Input High Current 0·Cto+75·C 0.0 

lEE Power Supply Current 0·Cto+75·C -150 

1 00K/1 01 K DC ELECTRICAL CHARACTERISTICS 

VeeA =OV 
Vee = OV 

Symbol 

VOH 

VOL 

VOHC 

VOLC 

VIH 

VIL 

IIH 

IlL 

IlL 

IIH 

IlL 

IIH 

lEE 

VEE = -4.SV (100K) 
VEE = -S.2V (101K) 

Parameter 

Output High Voltage 

Output Low Voltage 

Output High Voltage 

Output Low Voltage 

Input High Voltage 

Input Low Voltage 

Input High Current 

Input Low Current 

BS Input Low Current 

BS Input High Current 

WE Input Low Current 

WE Input High Current 

Power SUDDlv Current 

Min. Max. 

-1025 -880 

-1810 -1620 

-1035 -
- -1610 

-1165 -880 

-1810 -1475 

0.0 20 

-2 2 

30 170 

40 220 

-2 35 

0.0 60 

-150 -
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Max. Unit Condition 

-840 mV VIN = VIH Max. or VIL Min. 
-810 
-720 

-1665 mV VIN - VIH Max. or VIL Min. 
-1650 
-1625 

- mV VIN = VIH Min. or VIL Max. 
-
-

-1645 mV VIN = VIH Min. or VIL Max. 
-1630 
-1605 

-840 mV Guaranteed Input Voltage High 
-810 for All Inputs 
-720 

-1490 mV Guaranteed Input Voltage Low 
-1475 for All Inputs 
-1450 

20 IlA VIN - VIH Max. 

2 IlA VIN - VIL Min. 

170 IlA VIN = VIL Min. 

220 IlA VIN = VIH Max. 

35 I1A VIN = VIL Min. 

60 I1A VIN = VIH Max. 

- mA All Inputs and Outputs Open 

Airflow> 2.Sm/s 
Output Load = son to -2.0V 

Unit Condition 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Min. or VIL Max. 

mV VIN = VIH Min. or VIL Max. 

mV Guaranteed Input Voltage High 
for All Inputs 

mV Guaranteed Input Voltage Low 
for All Inputs 

IlA VIN = VIH Max. 

I1A VIN = VIL Min. 

I1A VIN = VIL Min. 

IlA VIN = VIH Max. 

IlA VIN = VIL Min. 

I1A VIN - VIH Max. 

mA All Inputs and Outputs Open 
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AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

VCC = VCCA = OV Output Load = SOO to -2.0V 
VEE = -S.2V ± S%(10K) Tc = O°C to +7SoC (10K) 
VEE = -4.SV ± 0.3V(100K) Tc = O°C to +8SoC (100K/101K) 
VEE = -S.2V ± S%(101K) Airflow> 2.Sm/s 

loading Condition 

GND 

VCCA Vee 

OUT 

VEE 
R. r O.Olj.1.F .J. 

VEE -2.0V 

READ CYCLE 

Symbol Parameter 

1M TAVOV Address AccessTime 

lAB TBSLOV Block Select AccessTime 

IRB TBSHOL Block Select Recovery Time 

READ CYCLE TIMING DIAGRAM 

BS 

DouT 

Ir If 

Tc VIH VIL 

10K O°C -<l.933V -1.733V 
+2SoC -<l.90V -1.70V 
+7SoC -o.863V -1.663V 

1001101K O°Clo+85°C -<l.90V -1.70V 

Input Pulse 

Ir If 

Ir = II = 1.0ns typo 

OUTPUT LOAD: Rl = 50Q 
Cl = 5pP (typ.) 
• (Modeled as 50Q transmission line 
terminated to -2V.) 

NOTE: All timing measurements referenced to 50% input levels. 

SY10L422-5 SY10L422-7 
SY100L422-S SY100L422-7 
SY1 01 L422-S SY101 L422-7 

Min. Max. Min. Max. Unit 

- 5 - 7 ns 

- 3 - 3 ns 

- 3 - 3 ns 

_-= ~ ... o/._o __________ _ 

~ ~ IAA---'J.r-

---------------~ 
DouT 
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Hu.n SY10LJ1 OOLJ101 L422·7 

~~ ----------------------------------------------------------------------
WRITE CYCLE 

SY10L422·5 SY10L422·7 
SY100L422·5 SY100L422·7 
SY101L422-5 SY101L422·7 

S mbol Parameter Min. Max. Min. Max. Unit 

tww TWLWH Write Pulse Width 3.5 - 5 - ns 

tws TWLOL Write Disable Time - 3.5 - 4 ns 

twR TWHOV Write Recovery Time - 3.5 - 4 ns 

tSA TAVWL Address Set·up Time 0.5 - 1 - ns 

tss TBSLWL Block Select Set-up Time 0.5 - 1 - ns 

tso TDVWL Data Set-up Time 0.5 - 1 - ns 

tHA TWHAX Address Hold Time 1.0 - 1 - ns 

tHB TWHBSX Block Select Hold Time 1.0 - 1 - ns 

tHO TWHDX Data Hold Time 1.0 - 1 - ns 

WRITE CYCLE TIMING DIAGRAM 

~K. /~ 

Address ) ~, 

DIN 

~tSD. to-- tHO~ 
~~ ~ 

/l---tHA-
-tSA tww tHB 

DouT 50% 50% 
tSB 

to--tws I---tWR 
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PRODUCT ORDERING CODE 

Speed 
(n8) Ordering Code(l) 

S SYI OUI OOUI 01 L422-SDCS 

SY1 OU1 00U1 01 L422-SFCS 

SYI OU1 00U1 01 L422-SJCS 

7 SY1 OU1 00U1 01 L422-7DCS 

SYI OU1 00U1 01 L422-7FCS 

SY1 OU1 00U1 01 L422-7 JCS 

NOTE: 
1. Device marking will not include 'SY' prefix. 

SYxxx L 422 - xx x C x x 

~ 
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Edge Package 
Rate Type 

Standard D24-1 

Standard F24-1 

Standard J28-1 

Standard D24-1 

Standard F24-1 

Standard J28-1 

Special Processing 

Edge Rate Identifier 

F = Fast Edge Rate 
S = Standard Edge Rate 

Temperature Range 

C = Commercial 

Package Identifier 

D = CERDIP 
F = CERPACK 
J = PLCC (Plastic Leaded Chip Carrier) 

Speed Identifier 

e.g. S = Sns Max. Access Time 

Device Type 

L = Low Power Designator (if any) 

Device Type Prefix 

Operating 
Range 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

10 = 10KH DC Levels with -S.2V ± S% Supply 
100 = 100K DC Levels wnh -4.SV ± 0.3V Supply 
101 = 100K DC Levels with -S.2V ± S% Supply 



-=- lOW-POWER SY10L474-5/7 

S valenGY SY100L474-5/7 
, I.~n 1K x 4 Eel RAM SY101L474-5/7 

SEMICONDUCTOR 

FEATURES 

• Address access time, tAA: 517ns max. 
• Chip select access time, tAC: 3ns max. 

• Write pulse width, tww: 5ns min. 
• Write recovery times under 5ns 

• low power supply current, lEE: -180mA 
• Superior Immunity against alpha particles provides 

virtually no soft error sensitivity 

• Built with advanced ASSETTM I technology 
• Fully compatible with Industry standard 10K/100K 

ECl I/O levels 

• Noise margins Improved with on-Chip voltage and 
temperature compensation 

• Open emitter output for easy memory expansion 
• Available In DIP, PlCC and ceramiC Flatpack 

• ESD protection of 2000V 

BLOCK DIAGRAM 

A4 
As 'i::: 

As ~a; 
A7 ~.e: 

As 
00 
X 

A9 

CS 

WE 

DESCRIPTION 

The Synergy SY1 OU1 00U1 01 l474 are 4096-bit Random 
Access Memories (RAMs), designed with advanced Emitter 
Coupled logic (ECl) circuitry. The devices are organized 
as 1024-words-by-4-bits and meet the standard 10Kl100K 
family signal levels. The SY100l474 is also supply voltage
compatible with100K ECl. while the SY101l474 operates 
from 10K ECl supply voltage (-S.2V). All feature on-chip 
voltage and temperature compensation for improved noise 
margin. 

The SY10U100U101l474 employs proprietary circuit 
design techniques and Synergy's proprietary ASSET I 
advanced bipolar technology to achieve extremely fast 
access, write pulse width and write recovery times. ASSET 
I uses proprietary technology concepts to achieve significant 
reduction in parasitic capacitance while improving device 
packing density. Synergy's circuit design techniques, 
coupled with ASSET I, result not only in ultra-fast 
performance, but also allow device operation with virtually 
no soft error sensitivity and with outstanding device reliability 
in volume production. 

Dlo DOo Dh DO, DI2 D02 DI3 D03 

• SA = Sense Amplifier 
WA = Write Amplifier 

© 1994 Synergy Semiconductor Corporation 
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0SYN"!~R-Y SY10Ll100Ll101L474-S 
5' .... SY10Ll100Ll101L474-7 

~ ----------------------------------------------------------------------
PIN CONFIGURATIONS 

VCCA 
002 
003 

Ao 
Al 
A2 
As 
A4 
As 

NC 
As 

VEE 

WE 
CS 
Db 

Oh 
012 

Db 

PIN NAMES 

Label 

Ao-A9 

CS 

WE 

DID - 013 

000- 003 

Vee 

VCCA 

VEE 

NC 

Vee 
001 
000 
013 
012 
011 
010 
CS 
WE 
As 
As 
A7 

242322212019 
1 18 
2 

3 

4 

Top View 
Flatpack 

F24-1 

17 
16 
15 

5 14 
6 13 

7 8 9 1011 12 

Function 

Address Inputs 

Chip Select 

Wr~e Enable 

As 
A4 
As 

A2 
A1 
Ao 

Data Input (DIN) 

Data Output (OOUT) 

GNo (OV) 

Output GND (OV) 

Supply Vokage 

No Connect 

Oil Dio 
DI2 CS 
Dis WE 

DOo As 
001 As 
Vcc A7 

VCCA VEE 
002 As 
OOs NC 

Ao As 
A1 A4 
A2 As 

432 28 27 26 
AD 

Al 

A2 

NC 

As 

A4 

As 

Top View 
PLCC 
J28-1 

12 13 14 15 16 17 18 

TRUTH TABLE 

Input 

CS WE 

H X 

L L 

L L 

L H 

NOTE: 
H = High Voltage Level 

L = Low Voltage Level 

X = Don't Care 
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DIN Output 

X L 

H L 

L L 

X oOUT 

25 

24 

23 

22 

21 

20 

19 

Dis 

012 

011 

NC 

010 

CS 

~ 

Mode 

Disabled 

Wr~e"H· 

Write"L" 

Read 



.,. 
SV'''~'RQY SY10Ll100Ll101 L474·5 

~ ~1{"" SY10Ll1OOLl101 L474-7 
~M~ .......................................................................................................................................................................... __ ..... _ 

FUNCTIONAL DESCRIPTION 

The Synergy SY10Ll100U101L474 are 4096-bit RAMs 
organized as 1024-words-by-4-bits. Memory cell selection 
is achieved by using the 10 address bits designated as Ao 
through A9. Each of the 210 possible input address 
combinations corresponds to a unique word location in 
memory. The active low Chip Select (CS) is provided for 
memory expansion. The active low Write Enable (WE) 
controls the read and write operation. Data resident on the 
DIN inputs (010 through 013) is written into the addressed 
location only when WE and CS are held low. In order to 
perform a read operation, WE is held high, CS is held low 

and the non-inverted output data at the addressed location 
is transferred to Dour (000 through 003) to be read out. 
Open emitter outputs are provided for maximum flexibility 
and memory expansion by allowing output wire-OR 
connections. External termination of son to -2.0V or an 
equivalent circuit must be used to provide the speCified 
output levels. 

The outputs are brought to a logical low level when the 
RAM is being written into (WE = LOW) or when the device 
is deselected via the active low chip select pin (CS = HIGH). 
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..,. 
SYNERGY 

SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(l) 

Rating Symbol Value Unit 

VEE Pin Potential VEE +0.5to-7.0 V 
to Vee Pin 

Input VoHage VIN +0.5 to VEE V 

DC Output Current lOUT -30 mA 
(Output High) 

Temperature Under Te -55 to +125 °C 
Bias 

Storage Temperature Tstore -65 to +150 °C 

NOTE: 
1. Permanen1devicedamagemayoccurifABSOLUTEMAXIMUMRATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheel. ExposuretoABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

RISE AND FALL TIME 

Parameter Code(l) Symbol Min. Typ. Max. Unit 

Output Rise Time S tr - 1500 - ps 

Output Fall Time S tf - 1500 - ps 

NOTE: 
1. F = Fast Edge Rate 

S = Standard Edge Rate 

SY10Lll00Lll0l L474-5 
SY10Lll OOLll0l L474-7 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. Un" 

Supply VoHage (1) 10K VEE -5.46 -5.2 -4.94 V 

Case Temperature Te 0 - 75 °C 

Supply Voltage(1) 100K VEE -4.8 -4.5 -4.2 V 

Case Temperature Te 0 - 85 °C 

Supply VoHage(1) 101K VEE -5.46 -5.2 -4.94 V 

Case Temperature Te 0 - 85 °C 

NOTE: 
1. Referenced to Vcc. 

CAPACITANCE 

Parameter Symbol Min. Typ. Max. Unit 

Input Pin CIN - 4 - pF 
Capacitance 

Output Pin COUT - 5 - pF 
Capacitance 
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-=-S-~~'RQY SY10LJ100LJ101L474-S 
~ ..... , SY10LJ100LJ101L474-7 
EM~ ________________________________________________________________________ _ 

10K DC ELECTRICAL CHARACTERISTICS 

Vee = OV; Te = O°C to +7SoC; VEE = -S.2V; Airflow> 2.Sm/s; Output Load = son to -2.0V 

Symbol Parameter Tc Min. 

VOH Output High Voltage O·C -tooo 
+2S·C -960 
+75·C -900 

VOL Output Low Voltage O·C -1870 
+25·C -1850 
+75·C -1830 

VOHe Output High Voltage O·C -1020 
+25·C -980 
+75·C -920 

VOlC Output Low Voltage O·C -
+25·C -
+75·C -

VIH Input High Voltage O·C -1145 
+25·C -1105 
+75·C -1045 

Vil Input Low Voltage O·C -1870 
+25·C -1850 
+75·C -1830 

IIH Input High Current O·Cto +75·C 0.0 

III Input Low Current O°Cto +75°C -2 

III CS Input Low Current O°Cto +75°C 30 

IIH CS Input High Current O°Cto +75°C 40 

III WE Input Low Current 0°Cto+75°C -2 

IIH WE Input High Current O°Cto +75°C 0.0 

lEE Power Supply Current O°C to +75·C -180 

100K/101K DC ELECTRICAL CHARACTERISTICS 
VeCA = OV 
Vee = OV 

Symbol 

VOH 

VOL 

VOHC 

VOlC 

VIH 

Vil 

IIH 

III 

III 

IIH 

III 

IIH 

lEE 

VEE = -4.SV (lOOK) 
VEE = -S.2V (101 K) 

Parameter 

Output High Voltage 

Output Low Voltage 

Output High Voltage 

Output Low Voltage 

Input High Voltage 

Input Low Voltage 

Input High Current 

Input Low Current 

CS Input Low Current 

CS Input High Current 

WE Input Low Current 

WE Input High Current 

Power Supply Current 

Min. Max. 

-1025 -880 

-1810 -1620 

-1035 -
- -1610 

-1165 -880 

-1810 -1475 

0.0 20 

-2 2 

30 170 

40 220 

-2 35 

0.0 60 

-180 -
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Max. Unit Condition 

-840 mV VIN = VIH Max. or Vil Min. 
-810 
-720 

-1665 mV VIN = VIH Max. or Vil Min. 
-1650 
-1625 

- mV VIN = VIH Min. or Vil Max. 
-
-

-1645 mV VIN = VIH Min. or Vil Max. 
-1630 
-1605 

-840 mV Guaranteed Input Voltage High 
-810 for All Inputs 
-720 

-1490 mV Guaranteed Input Voltage Low 
-1475 for All Inputs 
-1450 

20 itA VIN = VIH Max. 

2 ItA VIN = Vil Min. 

170 itA VIN = Vil Min. 

220 itA VIN = VIH Max. 

35 itA VIN = Vil Min. 

60 itA VIN = VIH Max. 

- mA All Inputs and Outputs Open 

Airflow> 2.Sm/s 
Output Load = son to -2.0V 

Unit Condition 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Max. or Vil Min. 

mV VIN = VIH Min. or Vil Max. 

mV VIN = VIH Min. or Vil Max. 

mV Guaranteed Input Voltage High 
for All Inputs 

mV Guaranteed Input Voltage Low 
for All Inputs 

itA VIN = VIH Max. 

itA VIN = Vil Min. 

itA VIN = Vil Min. 

itA VIN = VIH Max. 

itA VIN = Vil Min. 

ItA VIN = VIH Max. 

mA All Inputs and Outputs Open 



o ~~~~WM 
SYNERGY SY10lJ100lJ101 L474-7 ~M~ __________________________________________________________ ~~~~~~~~ 

AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

VCC = VCCA = OV Output Load = 50n to -2.0V 
VEE = -S.2V ± 5%(1 OK) Tc = O°C to +7SoC (10K) 
VEE = -4.SV ± 0.3V(1 OOK) Tc = O°C to +85°C (1 00K/1 01 K) 
VEE = -S.2V ± 5%(101 K) Airflow> 2.5m/s 

Loading Condition 

GND 

VeeA Vee 

OUT 

VEE 
RL r 0.01 j.1F I 

VEE -2.0V 

READ CYCLE 

Symbol Parameter 

1M TAVOV Address AccessTime 

tAe TSLOV Chip Select AccessTime 

IRe TSHOL Chip Select Recovery Time 

READ CYCLE TIMING DIAGRAM 

Ir If 

Te VIH VIL 

10K O°C -O.933V -1.733V 
+25°C -O.90V -1.70V 
+75°C -O.863V -1.663V 

100/101K 0°Clo+85°C -O.90V -1.70V 

Input Pulse 

Ir II 

tr = a = 1.0ns Iyp. 

OUTPUT LOAD: RL = son 
CL = 5pF' (lyp.) 
• (Modeled as son transmission line 
terminated to -2V.) 

NOTE: All timing measurements referenced to 50% input levels. 

SY10L474-5 SY10L474-7 
SY100L474-5 SY100L474-7 
SY101 L474-5 SY101L474-7 

Min. Max. Min. Max. Unit 

- 5 - 7 ns 

- 3 - 3 ns 

- 3 - 3 ns 

_,reo ~~%_o __________ _ 

~ ~ tAA-----I", r-

--------------~ 
DouT 
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0SV'a6-R-Y SY10LJ100LJ101 L474-5 
UW5' u SY10LJ100LJ101L474-7 
EM~ __________________________ ~ __________________________________________ ___ 

WRITE CYCLE 

SY10L474-5 SY10L474-7 
SY100L474-5 SY100L474-7 
SY101L474-5 SY101L474-7 

S mbol Parameter Min. Max. Min. Max. Unit 

tww TWLWH Write Pulse Width 5 - 5 - ns 

tws TWLOL Write Disable Time - 3 - 4 ns 

tWR TWHOV Write Recovery Time - 5 - 5 ns 

tSA TAVWL Address Set-up Time 1 - 1 - ns 

tsc TSLWL Chip Select Set-up Time 0 - 0 - ns 

tso TDVWL Data Set-up Time 0 - 0 - ns 

tHA TWHAX Address Hold Time 1 - 1 - ns 

tHC TWHSX Chip Select Hold Time 1 - 1 - ns 

tHO TWHDX Data Hold Time 1 - 1 - ns 

WRITE CYCLE TIMING DIAGRAM 

CS ,,~ /1£ 

Address )K )K 

DIN 

~tso- .... tHO~ 
WE "i\.. )' !---tHA_ 

I---tSA tww tHC 

DouT 50%- 50% 
tsc 

I-tws I---tWR 
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-=-SYNERGY 
SEMICONDUCTOR 

PRODUCT ORDERING CODE 

Speed 
(ns) Ordering Code(1) 

5 SY1 OU1 00U1 01 L474-5DCS 

SY1 OU1 00U1 01 L474-5FCS 

SY1 OU1 00U1 01 L474-5JCS 

7 SY1 OU1 00U1 01 L474-7DCS 

SY1 OU1 00U1 01 L474-7FCS 

SY1 OU1 00U1 01 L474-7JCS 

NOTE: 
1. Device marking will not include "SY" prefix. 

SYxxx L 474 - xx x C x x 

e 

Edge Package 
Rate Type 

Standard D24-1 

Standard F24-1 

Standard J28-1 

Standard D24-1 

Standard F24-1 

Standard J28-1 

Special Processing 

Edge Rate Identifier 

F = Fast Edge Rate 
S = Standard Edge Rate 

Temperature Range 

C = Commercial 

Package Identifier 

D = CERDIP 
F = CERPACK 

SY1OLJ100LJ101 L474-5 
SY10LJ100LJ101L474-7 

Operating 
Range 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

J = PLCC (Plastic Leaded Chip Carrier) 

Speed Identifier 

e.g. 5 = 5ns Max. Access Time 

Device Type 

L = Low Power Designator (if any) 

Device Type Prefix 

10 = 1 OKH DC Levels with -5.2V ± 5% Supply 
100 = 100K DC Levels with -4.5V ± O.3V Supply 
101 = 100K DC Levels with -5.2V ± 5% Supply 
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-=- lOW-POWER SY1 OL484-7/8/1 0 

S "&"!!!!BGY SY100L484-7/8/10 , ."~n 4K x 4 Eel RAM SY101L484-7/8/10 
SEMICONDUCTOR 

FEATURES 

• Address access time, tAA: 7/8/10ns max. 

• Chip select access time, tAC: 3ns max. 

• Write recovery times under 5ns 
• low power supply current, lEE: -220mA 

• Superior ImmunHy against alpha panicles provides 
vlnua"y no soft error sensitivity 

• Built wHh advanced ASSETTM I technology 

• Fu"y compatible with Industry standard 10K/100K 
ECl I/O levels 

• Noise margins improved with on-Chip voltage 
compensation 

• Open emitter output for easy memory expansion 

• Available In hermetic DIP, SOJ and ceramic Flatpack 

• ESD protection of 2000V 

BLOCK DIAGRAM 

As A-...r---, 

As 
A7 
As 
Ag 

A10 
All V--<-_....J 

Ao 

DESCRIPTION 

The Synergy SY1 OU1 OOU1 01 l484 are 16384-bit Random 
Access Memories (RAMs), designed with advanced Emitter 
Coupled logic (Eel) circuitry. The devices are organized 
as 4096-words-by-4-bits and meet the standard 1 OKl1 OOK 
family signal levels. The SY100l484 is also supply voltage
compatible with 100K Eel, while the SY1 01 l484 operates 
from 10K Eel supply voltage (-S.2V). All feature on-chip 
voltage and temperature compensation for improved noise 
margin. 

The SY1 OLl1 00Ll1 01 l484 employs proprietary circuit 
design techniques and Synergy's proprietary ASSET I 
advanced bipolar technology to achieve extremely fast 
access, write pulse width and write recovery times. ASSET 
I uses proprietary technology concepts to achieve significant 
reduction in parasitic capacitance while improving device 
packing density. Synergy's circuit design techniques, 
coupled with ASSET I, result not only in ultra-fast 
performance, but also allow device operation with virtually 
no soft error sensitivity and with outstanding device reliability 
in volume production. 

Al A2 A4 

CS~-----r~~~~~r-~~~~I 

WEl 
WE2 

SA = Sense Amplifier 
WA = Write Amplifier 

© 1994 Synergy Semiconductor Corporation 

010 DO? 011 001 012 002 013 DOl 

Rev.: B Arnendment:1O 
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aA. SY10U100U1011.484-7 
""S-"-RGY SY10U100U1011.484-8 

W"5J SY10U100U1011.484-10 
~M~ ________________________________________________________________________ _ 

PIN CONFIGURATIONS 

VCCA Vee 
D02 DOl 
D03 DOo 

Ao DI3 
AI DI2 
A2 DI1 
A3 Dlo 
A4 CS 
As WEI 
As WE2 
A7 NC 
As An 

NC Al0 
VEE A9 

VeeA 1 
D02 2 
D03 3 

Ao 4 
AI 5 
A2. 6 
A3 7 
A4 8 
As 9 
As 10 
A7 11 
As 12 

NC 13 
VEE 14 

PIN NAMES 

Label Function 

Ao-All Address Inputs 

CS Chip Select 

WEI. WE2 Write Enable (WE) 

Dlo - DI3 Data Input (DIN) 

DOo-D03 Data Output (Dour) 

Vee GND (OV) 

VeeA Output GND (OV) 

VEE Supply Vo~age 

NC No Connect 

Dio 
Dh 
DI2 
DI3 

DOo 
DOl 
Vee 

VCCA 
D02 
D03 

Ao 
AI 
A2 
A3 

28 
27 
26 
25 
24 
23 

Top View 22 
Flatpack 21 
F28-1 20 

19 
18 
17 
16 
15 

TRUTH TABLE 

Input 

CS WE1.2 DIN 

H X X 

L L" H 

L L" L 

L H" X 

NOTE: 
H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
"L = Both Wi:l and WE2 are Low 
"H = Either WE, or WE2 is High 
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CS 
WEI 
WE2 
NC 
An 
Al0 
As 
VEE 
NC 
As 
A7 
As 
As 
A4 

Vcc 
DOl 
DOo 
DI3 
DI2 
Dh 
Dio 
CS 
WEI 
WE2 
NC 
An 
Al0 
A9 

Output Mode 

L Disabled 

L Write"H" 

L Write"L" 

DOUT Read 

EI 



.A. SY10U100U101L484-7 
""'S.,--_l.Jly SY10U100U101 L484-8 

rrw5ro.. SY10U100U101L484-10 

~ ----------------------------------------------------------------------
FUNCTIONAL DESCRIPTION 

The Synergy SY10U100U101L484 is a 16,384-bit RAM 
organized as 4,096-words-by-4-bits. Memory cell selection 
is achieved by using the 12 address bits designated as AD 
through All. Each of the 212 possible input address 
combinations corresponds to a unique word location in 
memory. The active low Chip Select (CS) is provided for 
memory expansion. The two active low Write Enable signals 
(WEI/WE2) control the read and write operation. Data 
resident on the DIN inputs (010 thr~ Dla) is written into 
the addressed location only when WEI, WE2 and CS are 
held low. In order to ~orm a read operation, either WEI 
or WE2 is held high, CS is held low and the non-inverted 
output data at the addressed location is transferred to DOUT 
(000 through DCa) to be read out. Open emitter outputs 
are provided for maximum flexibility and memory expansion 
by allowing output wire-OR connections. External 
termination of 50n to -2.0V or an equivalent circuit must be 
used to provide the specified output levels. 

The outputs are brought to a logical low level when the 
RAM is being written into (WEI = WE2 = LOW) or when the 
device is deselected via the active low chip select pin (CS = 
HIGH). 

ABSOLUTE MAXIMUM RATINGS(1) GUARANTEED OPERATING CONDITIONS 

Rating Unit I I Symbol Value Parameter 

Supply Vo~age(1) 
I 

VEE Pin Potential VEE +0.5to-7.0 V 
to Vcc Pin 

Input Vo~age VIN +0.5 to -2.0 . V 

DC Output Current louT -30 mA 
(Output High) 

Temperature Under Tc -55 to +125 ·C 
Bias 

Storage Temperature Toto,e ~5to+150 ·C 

NOTE: 

I. Permenentdevicedamage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data. sheet ExposuretoABSOLUTE MAXIMUM RA TINGconditions 
for extended periods may affect device reliability. 

RISE AND FALL TIME 

Parameter Code(1) Symbol Min. Typ. Max. Unit 

Output Rise Time S t, - 1500 - ps 

Output Fall Time S tf - 1500 - ps 

NOTE: 

I. F = Fast Edge Rate 
S = Standard Edge Rate 

10K 

Case Temperature 

Supply Voltage(l) lOOK 

Case Temperature 

Supply Vo~age(l) 101K 

Case Temperature 

NOTE: 
I. Referenced to Vcc. 

CAPACITANCE 

Parameter Symbol 

Input Pin CIN 
Capacitance 

Output Pin CouT 
Capacitance 

8-70 

ISymbol1 Min I Typ I Max I Unit I 
VEE -5.46 -5.2 -4.94 V 

Tc 0 - 75 ·C 

VEE -4.8 -4.5 -4.2 V 

Tc 0 - 85 ·C 

VEE -5.46 -5.2 -4.94 V 

Tc 0 - 85 ·C 

Min. Typ. Max. Unit 

- 4 - pF 

- 5 - pF 



o 
SYNERGY 

SEMICONDUCTOR 

10K DC ELECTRICAL CHARACTERISTICS 

SY1 OLJ1 00LJ1 01 L484-7 
SY1 OLJ1 00LJ1 01 L484-8 

SY1 OLJ1 00LJ101l484-10 

Vec = OV; Te = O°C to +7SoC; VEE = -S.2V; Airflow> 2.Sm/s; Output Load = son to -2.0V 

Symbol Parameter Tc Min. 

VOH Output High Voltage O°C -1000 
+25°C -960 
+75°C -900 

VOL Output Low Vo~age O°C -1870 
+25°C -1850 
+75°C -1830 

VOHC Output High Voltage O°C -1020 
+25°C -980 
+75°C -920 

VOLC Output Low Vo~age O°C -
+25°C -
+75°C -

VIH Input High Voltage O°C -1145 
+25°C -1105 
+75°C -1045 

VIL Input Low Vo~age O°C -1870 
+25°C -1850 
+75°C -1830 

IIH Input High Current O°C to +75°C 0.0 

ilL Input Low Current O°C to +75°C -2 

ilL CS Input Low Current O°C to +75°C 30 

IIH CS Input High Current O°Cto +75°C 40 

IlL WE Input Low Current O°Cto +75°C -2 

IIH WE Input High Current O°Cto +75°C 0.0 

lEE Power Supply Current O°Cto +75°C -220 

100K/101K DC ELECTRICAL CHARACTERISTICS 
VeeA = OV 
Vee = OV 

Symbol 

VOH 

VOL 

VOHC 

VOLC 

VIH 

VIL 

IIH 

IlL 

ilL 

IIH 

IlL 

IIH 

lEE 

VEE = -4.SV (1 OOK) 
VEE = -S.2V (101 K) 

Parameter 

Output High Voltage 

Output Low Voltage 

Output High Voltage 

Output Low Vo~age 

Input High Voltage 

Input Low Voltage 

Input High Current 

Input Low Current 

CS Input Low Current 

CS Input High Current 

WE Input Low Current 

WE Input High Current 

Power Supply Current 

Min. Max. 

-1025 -880 

-1810 -1620 

-1035 -
- -1610 

-1165 -880 

-1810 -1475 

0.0 20 

-2 2 

30 170 

40 220 

-2 35 

0.0 60 

-220 -
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Max. Unit Condition 

-840 mV VIN = VIH Max. or VIL Min. 
-810 
-720 

-1665 mV VIN = VIH Max. or VIL Min. 
-1650 
-1625 

- mV VIN = VIH Min. or VIL Max. 
-
-

-1645 mV VIN = VIH Min. or VIL Max. 
-1630 
-1605 

-840 mV Guaranteed Input Voltage High 
-810 for All Inputs 
-720 

-1490 mV Guaranteed Input Vo~age Low 
-1475 for All Inputs 
-1450 

20 !LA VIN = VIH Max. 

2 !LA VIN = VIL Min. 

170 !LA VIN = VIL Min. 

220 !LA VIN = VIH Max. 

35 !LA VIN = VIL Min. 

60 !LA VIN = VIH Max. 

- mA All Inputs and Outputs Open 

Airflow> 2.Sm/s 
Output Load = son to -2.0V 

Unit Condition 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Max. or VIL Min. 

mV VIN = VIH Min. or VIL Max. 

mV VIN = VIH Min. or VIL Max. 

mV Guaranteed Input Voltage High 
for All Inputs 

mV Guaranteed Input Voltage Low 
for All Inputs 

!LA VIN = VIH Max. 

!LA VIN = VIL Min. 

!LA VIN = VIL Min. 

!LA VIN = VIH Max. 

!LA VIN = VIL Min. 

!LA VIN = VIH Max. 

mA All Inputs and Outputs Open 



A SY10U100U1011.484-7 
,...S.,.. .. 'RGy SY10U1 OOU101 1.484-8 

r.w&, SY10U100U1011.484-10 

~ ----------------------------------------------------------------------
AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

VCC = VCCA = OV Output Load = son to -2.0V 
VEE = -S.2V ± S%(10K) Tc = O°C to +7SoC (10K) 
VEE = -4.SV ± 0.3V(100K) Tc = O°C to +8SoC (100Kl101K) 
VEE = -S.2V ± S%(101K) Airflow> 2.Sm/s 

loading Condition 

GND 

VCCA Vcc 

OUT 

VEE 
AI. r 0.0l1lF J 

VEE -2.0V 

Tc VIH VIL 

10K O·C -o.933V -1.733V 
+2S·C -o.90V -1.70V 
+75°C -o.863V -1.663V 

100/101K O°Cto +8S·C -o.90V -1.70V 

Input Pulse 

tr tl 

Ir = tt = 1.Ons typo 

OUTPUT LOAD: RL = son 
CL = 5pF" (typ.) 
• (Modeled as 50n transmission line 
terminated to -2V.) 

NOTE: All timing measurements referenced to 50% input levels. 

SY10L484·7 SY10L484·8 SY101.484-10 
SY1001.484-7 SY100L484-8 SY1001.484-10 
SY101L484-7 SY1 01 L484-8 SY101L484-10 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tAA TAVOV Address AccessTime - 7 - 8 - 10 ns 

tAC TSLOV Chip Select AccessTime - 3 - 3 - 3 ns 

tAC TSHOL Chip Select Recovery Time - 3 - 3 - 3 ns 

READ CYCLE TIMING DIAGRAM 

AM."" -v, ... "I._O ___ -..,.. _____ _ 

---./ ~ tAA----I(1 r-
Drnrr ________________ ~ 

tr II 
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SEMICONDIJCTOR 

WRITE CYCLE 

SY10L484-7 
SY100L484-7 
SY101L484-7 

Symbol Parameter Min. Max. 

tNW TWLWH Wr~e Pulse Width 5 -
IWS TWLOL Wr~e Disable Time - 5 

tWR TWHOV Wr~e Recovery Time - 5 

tSA TAVWL Address Set-up Time 1 -
tsc TSLWL Chip Select Set-up TiLe 0 -
tso TDVWL Data Set-up Time 0 -
tHA TWHAX Address Hold Time 1 -
tHC TWHSX Chip Select Hold Time 1 -
tHO TWHDX Data Hold Time 1 -

WRITE CYCLE TIMING DIAGRAM 

~i'\. 

Address )"r 

DIN ~tSO" 
" 

-tSA tww 

DouT 50% 
tsc 

-tws 

8-73 

SY10L484-8 
SY100L484-8 
SY101L484-8 

Min. Max. 

6 -
- 5 

- 5 

1 -
0 -
0 -
1 -
1 -
1 -

)( 

4 tHO?! 

/_tHA_ 
tHC 

-IWR 

SY1 OU1OOU101 L484-7 
SY1 OU100U1 01 L484-8 

SY10U100U101L484-10 

SY10L484-10 
SY100L484-10 . 
SY101L484-10 

Min. Max. Unit 

8 - ns 

- 5 ns 

- 5 ns· 

1 - ns 

0 - ns 

0 - ns 

1 - ns 

1 - ns 

1 - ns 

/"r 

50% 

II 



~YNERGY 
SEMICOND/ICTOR 

PRODUCT ORDERING CODE 

Speed 
Ordering Code(l) (n8) 

7 SYl OUl OOUl 01 L484-7CCS 

SYl OUl OOUl 01 L484-7FCS 

SYl OUl OOUl 01 L484-7YCS 

8 SYl OUl OOUl 01 L484-8CCS 

SYl OUl 00U1 01 L484-8FCS 

SYl OUl OOUl 01 L484-8YCS 

10 SYl OUl OOUl 01 L484-1 OCCS 

SYl OUl OOUl 01 L484-1 OFCS 

SYl OUl OOUl 01 L484-1 OYCS 

NOTE: 
1. Device marking will nol include "SY· prefix. 

SYxxx L 484 - xx x C x x 

~ 

Edge Package 
Rate Type 

Standard C28-1 

Standard F28-1 

Standard Y28-1 

Standard C28-1 

Standard F28-1 

Standard Y28-1 

Standard C28-1 

Standard F28-1 

Standard Y28-1 

Special Processing 

Edge Rate Identifier 

F = Fast Edge Rate 
S = Standard Edge Rate 

Temperature Range 

C = Commercial 

Package Identifier 

F =CERPACK 
C = Ceramic Sidebraze DIP 

SY10U100U1 01 L484-7 
SY10U100U101L484-8 

SY10U100U101L484-10 

Operating 
Range 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Commercial 

Y = Plastic SOJ (Small Outline J-Lead) 

Speed Identifier 

e.g. 7 = 7ns Max. Access Time 

Device Type 

L = Low Power Designator (if any) 

Device Type Prefix 

10 = 10KH DC Levels w~h -S.2V ± S% Supply 
100 = lOOK DC Levels wnh -4.SV ± 0.3V Supply 
101 = lOOK DC Levels with -S.2V ± S% Supply 
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-0- lOW-POWER SY10L494-10 
v&l~nGY SY100L494-10 S., ... n 16K x 4 Eel RAM SY101L494-10 

SEMICONDUCTOR 

FEATURES 

• Address access time, tAA: 10ns max. 
• Chip select access time, tAC: 3ns max. 

• Write recovery times under 5ns 
• low power supply current, lEE: -220m A 
• Superior immunity against alpha particles provides 

virtually no soft error sensitivity 

• Built with advanced ASSETTM I technology 

• Fully compatible with Industry standard 10K/100K 
ECl 110 levels 

• Improved noise margins with on-chip voltage and 
temperature compensation 

• Open emitter output for easy memory expansion 
• Available in hermetic DIP, SOJ and ceramic Flatpack 

• ESD protection of 2000V 

BLOCK DIAGRAM 

DESCRIPTION 

The Synergy SY10U100U101l494 are 65536-bit Random 
Access Memories (RAMs), designed with advanced Emitter 
Coupled logiC (ECl) circuitry. The devices are organized 
as 16384-words-by-4-bits and meet the standard 10Kl100K 
family 110 signal levels. All devices feature on-chip voltage 
and temperature compensation for improved noise margin. 

The SY1 OLl1 00U1 01 l494 employs proprietary circuit 
design techniques and Synergy's proprietary ASSET I 
advanced bipolar technology to achieve extremely fast 
access, write pulse width and write recovery times. ASSET 
I uses proprietary technology concepts to achieve significant 
reduction in parasitic capacitance while improving device 
packing density. Synergy's circuit design techniques, 
coupled with ASSET I, result not only in ultra-fast 
performance, but also allow device operation with virtually 
no soft error sensitivity and with outstanding device reliability 
in volume production. 

Ao Al A2. A3 A4 As 

A6 
A7 
As 
A9 

Al0 
All 
A12 
A13 ~'-_--' 

CS~-----r~~~-U--r-~~~~I 

WE~-----L~~~r-~~ __ ~~~~ 

SA = Sense Amplifier 
WA = Write Amplifier 

© 1994 Synergy Semiconductor Corporation 

010 000 Oh 001 012 0D2 013 003 

8-75 
Rev.: B Armndmant:1O 
Issu. DaI.: April. 1994 



SY10Ll100U101 L484-10 ~Y 
--------------------------------------~---------------

PIN CONFIGURATIONS 

010 CS 010 
011 WE 011 
012 NC 012 
013 A13 013 

000 A12 000 
001 All 001 
Vee Al0 Vcc 

VeeA VEE VCCA 
002 A9 002 
003 As 003 

Ao A7 Ao 
Al As Al 
A2 As A2 
A3 A4 A3 

PIN NAMES 

Label Function 

Ao-A13 Address Inputs 

CS Chip Select 

WE Wr~e Enable 

010 - 013 Data Input (DIN) 

000-003 Data Output (OOUT) 

Vcc GND(OV) 

VCCA Output GNO (OV) 

VEE Supply Voltage 

NC No Connect 

FUNCTIONAL DESCRIPTION 

The Synergy SY10U100U101L494 are 65,536-bit RAMs 
organized as 16,384-words-by-4-bits. Memory cell selection 
is achieved by using the 14 address bits designated as AIJ 
through A13. Each of the 214 possible input address 
combinations corresponds to a unique word location in 
memory. The active low Chip Select (CS) is provided for 
memory expansion. The active low Write Enable (WE) 
controls the read and write operation. Data resident on the 
DIN inputs (010 through 013) is written into the addressed 
location only when WE and CS are held low. In order to 
perform a read operation, WE is held high, CS is held low 

1 
2 
3 
4 
5 
6 
7 Top View 
8 Flatpaek 

9 
F28-1 

10 
11 
12 
13 
14 

TRUTH TABLE 

Input 

CS WE DIN 

H X X 

l l H 

l l l 

l H X 

NOTE: 
H = High Voltage Level 

L = Low Voltage Level 

X = Don'l Care 

28 CS 
27 WE 
26 NC 
25 A13 
24 A12 
23 All 
22 Al0 
21 VEE 
20 A9 
19 As 
18 A7 
17 As 
16 As 
15 A4 

Output Mode 

l Disabled 

l Wr~e"H" 

l Wrne "l" 

OOUT Read 

and the non-inverted output data at the addressed location 
is transferred to DOUT (000 through 003) to be read out. 
Open emitter outputs are provided for maximum flexibility 
and memory expansion by allowing output wire-OR 
connections. External termination of son to -2.0V or an 
equivalent circuit must be used to provide the specified 
output levels. 

The outputs are brought to a logical low level when the 
RAM is being written into (WE = LOW) or when the device 
is deselected via the active low chip select pin (CS = HIGH). 
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~YNERGY SY10Ul00Ul01L494-l0 

~ -------------------------------------------------------------------
ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

VEE Pin Potential VEE +0.5to-7.0 V 
to Vee Pin 

Input Vo~age VIN +0.5to-2.0 V 

DC Output Current loUT -30 mA 
(Output High) 

Temperature Under Te -55 to +125 °C 
Bias 

Storage Temperature Tstore -65 to +150 °C 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RATINGconditions 
for extended periods may affect device reliability. 

RISE AND FALL TIME 

Parameter Code(l) Symbol Min. Typ. Max. Unit 

Output Rise Time S tf - 1500 - ps 

Output Fall Time S tf - 1500 - ps 

NOTE: 
1. F = Fast Edge Rate 

S = Standard Edge Rate 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. Unit 

Supply Vo~age(1 ) 10K VEE -5.46 -5.2 -4.94 V 
Case Temperature Te 0 - 75 °C 

Supply Vo~age(t) lOOK VEE -4.8 -4.5 -4.2 V 

Case Tem~erature Te 0 - 85 °C 

Supply Vo~age(t) 101K VEE -5.46 -5.2 -4.94 V 

Case Temperature Te 0 - 85 °C 

NOTE: 
1. Referenced to Vcc. 

CAPACITANCE 

Parameter Symbol Min. Typ. Max. Unit 

Input Pin CIN - 4 - pF 
Capacitance 

Output Pin GoUT - 5 - pF 
Capacitance 
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~YNERtJY SY10Ll1 00Ll1 01 L494-1 0 
§M~ ________________________________________________________________________ _ 

10K DC ELECTRICAL CHARACTERISTICS 

Vee = OV; Te = O°C to +7SoC; VEE = -S.2V; Airflow> 2.SmJs; Output Load = son to -2.0V 

Symbol Parameter Te Min. 

VOH Output High Voltage O°C -1000 
+25°C -960 
+75°C -900 

VOl Output Low Vottage O°C -1870 
+25°C -1850 
+75°C -1830 

VOHe Output High Voltage O°C -1020 
+25°C -980 
+75°C -920 

VOlC Output Low Vottage O°C -
+25°C -
+75°C -

VIH Input High Voltage O°C -1145 
+25°C -1105 
+75°C -1045 

Vil Input Low Voltage O°C -1870 
+25°C -1850 
+75°C -1830 

IIH Input High Current 0°Clo+75°C 0.0 

III Input Low Current O°Cto +75°C -2 

III CS Input Low Current O°Cto +75°C 30 

IIH CS Input High Current O°Cto +75°C 40 

III WE Input Low Current 0'Cto+75°C -2 

ilH WE Input High Current O°Cto +75°C 0.0 

lEE Power Supply Current 0°Clo+75°C -220 

100K/101K DC ELECTRICAL CHARACTERISTICS 

VeeA= OV 
Vee =OV 

Symbol 

VOH 

VOL 

VOHC 

VOlC 

VIH 

Vil 

IIH 

III 

III 

IIH 

III 

IIH 

lEE 

VEE = -4.SV (1 OOK) 
VEE = -S.2V (101K) 

Parameter 

Output High Voltage 

Output Low Voltage 

Output High Voltage 

Oulput Low Voltage 

Input High Voltage 

Input Low Voltage 

Input High Current 

Input Low Current 

CS Input Low Current 

CS Input High Current 

WE Input Low Current 

WE Input High Current 

Power Supply Current 

Min. Max. 

-1025 -880 

-1810 -1620 

-1035 -
- -1610 

-1165 -880 

-1810 -1475 

0.0 20 

-2 2 

30 170 

40 220 

-2 35 

0.0 60 

-220 -

8-78 

Max. Unit Condition 

-840 mV VIN = VIH Max. or Vil Min. 
-810 
-720 

-1665 mV VIN = VIH Max: or Vil Min. 
-1650 
-1625 

- mV VIN = VIH Min. or Vil Max. 
-
-

-1645 mV VIN = VIH Min. or Vil Max. 
-1630 
-1605 

-840 mV Guaranteed Input Vottage High 
-810 for All Inputs 
-720 

-1490 mV Guaranleed Input Voltage Low, 
-1475 for All Inputs 
-1450 

20 !LA VIN = VIH Max. 

2 /LA VIN = Vil Min. 

170 /LA VIN = Vil Min. 

220 /LA VIN = VIH Max. 

35 /LA VIN = Vil Min. 

60 !LA VIN = VIH Max. 

- mA All Inputs and Outputs Open 

Airflow> 2.SmJs 
Output Load = son to -2.0V 

Unit Condition 

mV VIN = VIH Max. or Vil Min. 

mV VIN = VIH Max. or Vil Min. 

mV VIN = VIH Min. or Vil Max. 

mV VIN = VIH Min. or Vil Max. 

mV Guaranteed Input Vottage High 
for All Inputs 

mV Guaranteed Input Vottage Low 
for All Inputs 

/LA VIN = VIH Max. 

/LA VIN = Vil Min. 

!LA VIN = Vil Min. 

!LA VIN = VIH Max. 

/LA VIN = Vil Min. 

!LA VIN = VIH Max. 

mA All Inputs and Outputs Open 



~YNERGY SY10Ll100Ll101L494-10 
EM~ ________________________________________________________________________ _ 

AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

VCC = VCCA = OV Output Load = son to -2.0V 
VEE = -S.2V ± S%(10K) Tc = O°C to +7SoC (10K) 
VEE = -4.SV ± 0.3V(1 OOK) Tc = O°C to +8SoC (1 00K/1 01 K) 
VEE = -S.2V ± S%(1 01 K) Airflow> 2.Sm/s 

Loading Condition 

GND 

VCCA VCC 

OUT 1---.--, 

VEE 

r 
VEE -2.0V 

READ CYCLE 

SY10L494-10 
SY100L494-10 
SY101L494-10 

Symbol Parameter Min. Max. Unit 

IAA TAVOV Address AccessTime - 10 ns 

lAC TSLOV Chip Select AccessTime - 3 ns 

IRC TSHOL Chip Select Recovery Time - 3 ns 

READ CYCLE TIMING DIAGRAM 

CS 

DouT 

Ir If 

Tc VIH VIL 

10K O°C -o.933V -1.733V 
+25°C -o.90V -1.70V 
+75°C -o.863V -1.663V 

100/101K O°Clo +85°C -o.90V -1.70V 

Input Pulse 

VIH- --

Vil 

Ir If 

Ir = U = 1.0ns typo 

OUTPUT LOAD: RL = son 
CL = SpF+ (typ.) 
+ (Modeled as son transmission line 
terminated to -2V.) 

NOTE: All timing measurements referenced to 50% input levels. 

_~ -y,~OIc_O __________ _ 
~ ~ ........ --tAA--~--.I.I~ 

~ --------------~ 
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~YNB'RGY SY10U1001J101L494-10 

~~ ----------------------------------------------------------------------
WRITE CYCLE 

SY10L494-10 
SY1OOL494-10 
SY101L494-10 

S mbol Parameter Min. Max. Unit 

tww lWLWH Write Pulse Width 8 - ns 

tws lWLQL Write Disable Time - 3 ns 

tWR lWHQV Write Recovery Time - 5 ns 

tSA TAVWL Address Set· up Time 1 - ns 

tsc TSLWL Chip Select Set-up Time 1 - ns 

tso IDVWL Data Set-up Time 1 - ns 

tHA lWHAX Address Hold Time 1 - ns 

tHe lWHSX Chip Select Hold Time 1 - ns 

tHO lWHDX Data Hold Time 1 - ns 

WRITE CYCLE TIMING DIAGRAM 

~I'... /~ 

Address ), )K 

~tso .. j4tHO~ 
~ 

/_tHA _ 
_ tSA tww tHe 

50% 150% tsc 
-tws -IWR 



~~y SY10Ll100Ll101L494-10 

----------------------------------------------------------------
PRODUCT ORDERING CODE 

Speed 

(n8) Ordering Code(1) 

10 SY1 OU1 00U1 01 L494-1 OCCS 

SY1 OU1 00U1 01 L494-1 OFCS 

SY1 OU1 00U1 01 L494-1 OYCS 

NOTE: 
1. Device marking will not include ·SY" prefix. 

SYxxx L 494 - xx x C x x 

e 

8-81 

Edge Package 

Rate Type 

Standard C28-1 

Standard F28-1 

Standard Y28-1 

Special Processing 

Edge Rate Identifier 

F = Fast Edge Rate 
S = Standard Edge Rate 

Temperature Range 

C - Commercial 

Package Identifier 

F = CERPACK 
C = Ceramic Sidebraze DIP 
Y - Plastic SOJ (Small Outline J-Lead) 

Speed Identifier 

e.g. 10 = 10ns Max. Access Time 

Device Type 

L = Low Power Designator (n any) 

Device Type Prefix 

Operating 

Range 

Commercial 

Commercial 

Commercial 

10 = 10KH DC Levels with -5.2V ± 5% Supply 
100 = 100K DC Levels with -4.5V ± 0.3V Supply 
101 = 100K DC Levels with -5.2V ± 5% Supply 



,.. PRELIMINARY 

,... TTL BICMOS STATIC RAM SY61898-7 
SYNERGY SY61898-10 

SEMICONDUCTOR 64K (16K X 4-BIT) SY61898-12 

FEATURES 

• Address access time, tAA: 7/10/12ns max. 
• Chip select access time, tACS: 4/617ns max. 

• Popular 16K x 4 with common I/O organization 

• Power supply current, Icc: 200mA max. 

• Superior Immunity against alpha particles provides 
virtually no soft error sensitivity 

• Built with advanced ASSETTM BICMOS technology 

• Fully TTL compatible I/O and power supply levels 

• Available In 24-pln, 3OO-mil plastic SOJ 

8LOCK DIAGRAM 

Ao ~I 
• 

ADDRESS • DECODER 

• 
A13 

DQo-D'U3-..... --; 

© 1994 Synergy Semiconductor Corporation 

• 

• 
• 

DESCRIPTION 

The Synergy SY61 B98 is a 65,536-bit Static Random 
Access Memory (SRAM), designed with advanced BiCMOS 
circuitry. The device is organized as 16,384-words-by-4-
bits with common I/O and meets standard TTL signal levels 
operating from a +5.0V ±10% power supply. 

The SY61 B98 employs proprietary circuit design 
techniques and Synergy's proprietary ASSET BiCMOS 
technology to achieve extremely fast access times and write 
pulse widths. ASSET BiCMOS uses proprietary technology 
concepts to achieve significant reduction in parasitic 
capacitance while improving device packing density. 
Synergy's circuit design techniques, coupled with ASSET 
BiCMOS, result not only in ultra-fast performance, but also 
allow device operation at reduced power levels with virtually 
no soft error sensitivity and with outstanding device reliability 
in volume production. 

~I 
65,536-BIT 
MEMORY 
ARRAY 

8-82 
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~YNERGY PREUMINARY 
SY61B98-7110/12 

EM~ __________________________________________________________________________ ___ 

PIN CONFIGURATION 

Ao Vee 
AI AI3 
A2 AI2 
A3 All 
A4 Alo 
As A9 
As NC 
A7 D03 
As D02 

CS DQI 
~ DQo 

GND WE 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Terminal Voltage with VTERM(2) -0.5 to +7.0 'C 
Respect to GND 

Temperature Under Bias TBIAS -55 to +125 'C 

Storage Temperature TSTG -55 to +125 'C 

Power Dissipation PI 1.25 W 

DC Output Current lOUT 50 mA 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this dala sheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

2. VIN pins must not exceed Vee + O.SV. 

CAPACITANCE 

(TA = +25°C, f = 1.0MHz) 

Paramete,(1 ) Symbol Condition Max. Unit 

Input Capacitance CIN VIN = OV 6 pF 

Output Capacitance COUT VOUT= OV 7 pF 

NOTE: 
1. This parameter is guaranteed by device characterization, but is not 

production tested. 

PIN NAMES 

Label Function 

Ao-AI3 Address Inputs 

WE Write Enable Input 

CS Chip Select Input 

OE Output Enable Input 

DQo-DQ3 Data InpuVOutput 

Vee Positive Power Supply Terminal 

GND Negative Power Supply Terminal 

TRUTH TABLE(1) 

CS OE WE DO Function 

H X X High Z Deselect Chip 

L L H DATAoUT Read Cycle 

L X L DATAIN Write Cycle 

L H H High Z Outputs Disabled 

NOTE: 
1. H = VIH, L = VIL, X = Don't Care. 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Case Temperature Te 0 - +75 'C 
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~YNER(JY PRELIMINARY 
SY61898-7110112 

a;~ ________________________________________________________________________ _ 

DC ELECTRICAL CHARACTERISTICS 

Vee = +5.0V ± 10%; Te = ooe to +75°e, Airflow> 2.Sm/s 

Symbol Parameter Min. Max. Unit Condition 

VOH Output HIGH Voltage 2.4 - V Vee = Vee (Min.), IoH - -4.0mA 

VOL Output LOW Voltage - 0.5 V Vee - Vee (Min.), IOL - 10.0mA 

VIH Input HIGH Voltage 2.0 Vee + 0.5 V Guaranteed Input Voltage HIGH for Alllnputs(l) 

VIL Input LOW Voltage -0.5 0.8 V Guaranteed Input Voltage LOW for Alllnputs(l) 

IIH Input HIGH Current - 10 ~A VIN- Vee 

IlL Input LOW Current -10 - ~ VIN-GND 

leEx Output Leakage Currenl -10 10 ~ VOUT = GND and VOUT _ Vee 

lee (Static) Power Supply Current - TBD mA Vee = Vee (Max.), All Inputs and Outputs Open 

Ice (Dynamic) SY61B98·7 - 200 mA Vee = Vee (Max.), 
SY61B98·10 - 180 mA CS S VIL (Max.), 
SY61B98·12 - 160 mA All Address Inpuls Cycling al fMAX(2) 

NOTES: 
1. VIL (Max.) and VIH (Min.) are absolute voltages with respect to device ground and include all voltage transients due to systemltester noise. 
2. fMAX = litRe. 

AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

Input Pulse Levels 0.OVto3.0V 

Input RiselFall Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

ACTestLoad See Figure 1 

5V 

~ 4800 

DATA OUT 

CL 255.0 

Figure 1. AC Teet Load 

CL = 5pF (for teu, tCHZ, tOLZ, tOHZ, twHZ, and tow) 
CL = 30pF (for all acllve oUlput AC meaaurementa) 
Capacitance value Includea an alray capacitance of scope and fixture. 
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'0 
SYNERGY 

SEMICONDUCTOR 

READ CYCLE 

SY61B98-7 

Symbol Parameter Min. Max. 

tRC TAVAX Read Cycle Time 7 -
1M TAVOV Address Access Time - 7 

lACS TSlOV Chip Select Access Time - 4 

tClZ TSlOX Chip Select to Output Active 1 -
tCHZ(1) TSHOZ Chip Deselect to Output High·Z - 4 

tOE TGlOV Output Enable to Output Valid - 4 

tOll TGlOX Output Enable to Output Active 1 -
tOHz(1) TGHOZ Output Disable to Output High·Z - 3 

tOH TAXOX Output Hold from Address Change 3 -
NOTE: 
1. These parameters are guaranteed by device characterization and are not 100% tested in production. 

READ CYCLE TIMING DIAGRAMS 

ADDRESS ACCESS CYCLE 

tRC 

Address ) K Address Valid 

tAA 

I--- tOH 

DOUT Previous Data Valid 

NOTES: 
1. WE' must be HIGH lor :2 twR prior to start 01 read cycle. 

2. The device is continually selected, where CS = DE = VIL. 

8-85 

SY61 B98-1 0 

Min. Max. 

10 -
- 10 

- 6 

1 -
- 6 

- 5 

1 -
- 3 

3 -

E 

PRELIMINARY 
SY61 B98-7110/12 

SY61B98-12 

Min. Max. UnH 

12 - ns 

- 12 ns 

- 7 ns 

1 - ns 

- 7 ns 

- 6 ns 

1 - ns 

- 3 ns 

3 - ns 

Data Valid 



~YNERGY PREUMINARY 
SY61 B98-7/10/12 

~~ -------------------------------------------------------------------------
READ CYCLE TIMING DIAGRAMS CONTINUED 

CHIP SElECT ACCESS CYCLE 

tRC 

" 
/E 

lACS 

r-- tCLl ,.-- tCHZ_ 

High Impedance 
IJ'" K- Data Valid 

High 
1"- ,/ ,/ Impeaance OOUT 

NOTES: 
1. WE must be HIGH for 2: twR prior to start of read cycle. 
2. Address valid prior to or coincident with the HIGH-to-LOW transition of CS. 
3. ~=VIL. 

OUTPUT ENABLE ACCESS CYCLE 

roI41-------- tRC ---------~ I 
OE ..., 

/10( 

" 
tOE 

_tOll 
,.-- tOHZ_ 

High Impedance , 
) Data Valid " High 

" '- ,/ Impeaance OOUT 

NOTES: 
1. WE must be HIGH for 2: twR prior to start of read cycle. 
2. Address valid prior to or coincident with the HIGH-to-LOW transition of OE. 
3. CS=VIL. 
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~YNERGY 
SEM/CCJNOUCrOR 

WRITE CYCLE 

SY61B98-7 

Symbol Parameter Mln~ Max~ 

twe TAVAX Write Cycle Time 7 -
twP TWLWH Write Pulse Width 4 -
twHZ(2) TWLOZ Write Disable Time - 3 

tow TWHOV Output Active From End of Write Time - 3 

tAs TAVWL Address Set-up Time 0 -
tew TSLWH Chip Select Set·up Time to Write Terminate 4 -
tow TDVWH Data Set·up Time to Write Terminate 4 -
tWR TWHAX Write Recovery Time/Address Hold Time 0 -
tHe TWHSX Chip Select Hold Time 0 -
tDH TWHDX Data Hold Time 0 -
tAW TAVWH Address Valid to Write Terminate 8 -

NOTE: 
1. CS or WE must be HIGH during an address transition. 
2. This parameter is guaranteed by device characterization and is not 100% tested in production. 
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SY61 B98-1 0 

Min. Max. 

10 -
6 -
- 3 

- 3 

0 -
6 -
5 -
0 -
0 -
0 -
8 -

PRELIMINARY 
SY61B98-7/10/12 

SY61B98-12 

Min. Max. UnH 

12 - ns 

8 - ns 

- 4 ns 

- 3 ns 

0 - ns 

8 - ns 

6 - ns 

0 - ns 

0 - ns 

0 - ns 

8 - ns 



PREUMINARY 
SY61898-7/10112 

-.y 
-------------------------------------------------------

WRITE CYCLE TIMING DIAGRAMS 

WE CONTROLLED 

twe --Address 
---I 

OE A-toHZ~ 
tAW 

cs l\~ lew II If/. 
IWP IWR_ 

WE i--tcHZ(5L. 

-IAS-_twHZ~ 
-lOW 

DATAoUT Previous Dala Valid(3) If Data Valid(3) r-1\ 
IDW IDH 

DATAIN 
I. J If Data Valid 
1\ .II 

CS CONTROLLED 

I- IW e .. --Address -
OE 

lAW 
J-tOHZ~ 

WE l\\: lew .. /1 V/, 'I 
Iwp IWR_ 

cs r- tCHZ(5.L., 

I- IAS-~IWHZ~ I--tow 
DATAouT Previous Dala Valid(3) If Dala Valid(3) r-I\. 

tow toH 

.1 
DATAIN If Dala Valid " 1\ II 

NOTES: 
1. A write occurs during the overlap of ~ LOW and WE" LOW. 
2. IWR is measured from the earlier of ~ or WE' going HIGH to the end of the write cycle. 
3. During this period, the DO pins are in the output state and input signals must not be applied. 
4. If ~ LOW transition occurs simulteneously with or after the WE HIGH transition, the outputs remain in the high-impedance state. Ukewise, if ~ HIGH 

transition occurs simultaneously with or before WE LOW transition, the outputs remain in the high-impedance state. 
5. The transition is measured ±2OOmV from previous steady stete. 
6. ~ is continuously HIGH. If ~ is LOW during a WE controlled write cycle, the write pulse width must be the larger of \WP or (IWHZ + lOW) to allow the 

110 drivers to tum off and data to be placed on the bus for the required lOW. If ~ is HIGH during a WE controlled write cycle, this requirement does not 
apply and the write pulse is the specified IWP. For a CS" controlled write cycle, OE" may be LOW with no degradation to !Cw. 



~YNERny EM~ ________________________________________________________________________ _ PRELIMINARY 
SY61 B98-7/1 0/12 

PRODUCT ORDERING CODE 

Speed Package 
(ns) Ordering Code Type 

7 SY61B98-7YC Y24-1 

10 SY61B98-10YC Y24-1 

12 SY61 B98-12YC Y24-1 

SY61B98 - xx x 

Operating 
Range 

Commercial 

Commercial 

Commercial 

x x 

~ Special Processing 

Temperature Range 

C ~ Commercial 

Package Identifier 

YKSQJ 

Speed Identifier 
e.g. 7 ~ 7ns Max. Access Time 

Device Type 

B-BiCMOS 



., 

~ PRELIMINARY 

Y TTL BICMOS STATIC RAM SY71B88-7 
SYNERGY SY71 B88-10 

SEMICONDUCTOR 64K (16K X 4-BIT) SY71B88-12 

FEATURES 

• Address access time, tAA: 7/10/12ns max. 
• Chip select access time, tACS: 4/6/7ns max. 
• Popular 16K x 4 with common 1/0 organization 
• Power supply current, Icc: 200mA max. 
• Superior Immunity against alpha particles provides 

virtually no soft error sensitivity 

• Built with advanced ASSET'" BICMOS technology 
• Fully TTL compatible 1/0 and power supply levels 
• Available In 24-pln, 300-mll plastic SOJ 

BLOCK DIAGRAM 

Ao 

• 
ADDRESS • DECODER 

• 
A13 

DQo-DQ 

© 1994 Synergy Semiconductor Corporation 

• 

• 
• 

DESCRIPTION 

The Synergy SY71 B88 is a 65,S36-bit Static Random 
Access Memory. (SRAM), designed with advanced BiCMOS 
circuitry. The device is organized as 16,384-words-by-4-
bits with common 110 and meets standard TTL signal levels 
operating from a +S.OV ±10% power supply. 

The SY71 B88 employs proprietary circuit design 
techniques and Synergy's proprietary ASSET BiCMOS 
technology to achieve extremely fast access times and write 
pulse widths. ASSET BiCMOS Lises proprietary technology 
concepts to achieve significant reduction in parasitic 
capacitance while improving device packing density. 
Synergy's circuit design techniques, coupled with ASSET 
BiCMOS, result not pnly in ultra-fast performance, but also 
allow device operation at reduced power levels with virtually 
no soft error sensitivity and with outstanding device reliability 
in volume production. 

65,536-BIT 
MEMORY 
ARRAY 

8-90 
Rev.: A Amendment:1O 
Issue Date: February, 1994 



~YNERGY 
SEMICONOUCTOR 

PIN CONFIGURATION 

Aa Vee 
Al A13 
A2 A12 
A3 A" 
A4 Ala 
As As 
As NC 
A7 003 
As D02 
CS 001 
NC 000 

GND WE 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Terminal Voltage with VTERM(2) -0.5 to +7.0 ·C 
Respect to GND 

Temflerature Under Bias TBIAS -55 to +125 ·C 

Storage Temperature TSTG -55 to +125 ·C 

Power Dissipation PT 1.25 W 

DC Output Current lOUT 50 mA 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of Ihis data sheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

2. VIN pins must not exceed Vee + O.SV. 

CAPACITANCE 

(TA = +25°C, f = 1.0MHz) 

Parameter<1 ) Symbol Condition Max. Unit 

Input Capacitance CIN VIN= OV 6 pF 

Output Capacitance COUT VOUT= OV 7 pF 

NOTE: 
1. This parameter is guaranteed by device characterization, but is not 

production rested. 

PIN NAMES 

Label 

AD-A13 

WE 

CS 

DOo-DQ3 

Vee 

GND 

PRELIMINARY 
SY71B88-7/10/12 

Function 

Address Inputs 

Write Enable Input 

Chip Select Input 

Data Input/Output 

Positive Power Supply Terminal 

Negative Power SIJ!lP~ Terminal 

TRUTH TABLE(1) 

CS WE OQ Function 

H X HighZ Deselect Chip 

L H DATAoUT Read Cycle 

L L DATAIN Write Cycle 

NOTE: 
1. H = VIH. L = VIL, X = 00n1 Care. 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Case Temperature Te 0 - +75 ·C 
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SYNERGY 

SEMICON9IJCT'OR 

DC ELECTRICAL CHARACTERISTICS 

Vee = +S.OV ± 10%; Te = O°C to +7SoC. Airflow> 2.Sm/s 

Symbol Parameter Min. Max. 

VOH Output HIGHVoltajle 2.4 -
VOL Output LOW Voltage - 0.5 

VIH Input HIGH Voltage 2.0 Vcc+ 0.5 

VIL .. Input LOW Voltage -0.5 0.8 

IIH Input HIGH Current - 10 

IlL Input LOW Current -10 -
leEX Output Leakage Current -10 10 

Icc (Static) Power Supply Current - TBD 

Icc (Dynamic) SY71B88-7 - 200 
SY71B88-10 - 180 
SY71B88-12 - 160 

NOTES: 

Unit 

V 

V 

V 

V 

IJ.A 

IJ.A 

IJ.A 

mA 

mA 
mA 
mA 

Condition 

Vee" Vee (Min.). 10H ~ -4.0mA 

Vee" Vee (Min.). 10L" 10.0mA 

PREUMINARY 
SY71888-7/10/12 

Guaranteed Input Voltage HIGH for Alllnputs(l) 

Guaranteed Input Voltage LOW for Alllnputs(l) 

VIN .. VCC 

VIN.GND 

VOUT " GND and VOUT - Vcc 

Vee _ Vee (Max.). All Inputs and Outputs Open 

Vcc = Vee (Max.). 
CS :s; VIL (Max.). 
All Address Inputs Cycling at fMAx(2) 

1. VIL (Max.) and VIH (Min.) are absolute voltages with respect to device ground and include all voltage transients due to systemltester noise. 
2. 'MAX = lItRC. 

AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

Input Pulse Levels 0.OVto3.0V 

Inp~t Rise/Fall Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

ACTest Load See Figure 1 

5V 

DATAouT 

CL 

Figure 1. AC Teet Load 

CL = 5pF (for tcLl, tCHZ. IWHZ, and tow) 

480n 

255n 

CL = 30pF (for all active output AC measurements) 
Capacitance value Include. all stray capacitance of scope and fixture. 
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SYNERGY 

PREUMINARY 
SY71B88-7/10/12 

~M~ __________________________________________________________________________ ___ 

READ CYCLE 

SY71B8&-7 SY71B8&-10 SY71B88-12 

Symbol Parameter Min. Max. Min. Max. Min. Max. UnH 

tRC TAVAX Read Cycle Time 7 - 10 - 12 - ns 

1M TAVOV Address Access Time - 7 - 10 - 12 ns 

lACS TSLOV Chip Select Access Time - 4 - 6 - 7 ns 

tCLl TSLOX Chip Select to Output Active 1 - 1 - 1 - ns 

tCHZ(1) TSHOZ Chip Deselect to Output High·Z - 4 - 6 - 7 ns 

tOH TAXOX Output Hold from Address Change 3 - 3 - 3 - ns 

NOTE: 
1. This parameter is guaranteed by device characterization and is not 100% tested in production. 

READ CYCLE TIMING DIAGRAMS 

ADDRESS ACCESS CYCLE 

tRC 

Address ( Address Valid "IK 
tM 

_tOH 

DOUT Previous Data Valid Data Valid 

NOTES: 
1. WE must be HIGH for <! twR prior to start of read cycle. 
2. The device is continually selected, where CS = VIL. 

CHIP SELECT ACCESS CYCLE 

tRC • 

" / 

lACs 

~tClZ _tCHZ_ 

High Impedance 1/ ( Data Valid " Hiah 
I'\.. / / Impeaance DOUT 

NOTES: 
1. WE must be HIGH for <! twR prior to start of read cycle. 
2. Address valid prior to or coincident with the HIGH-to-LOW transition of CS. 
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~YNERGY PREUMINARY 
SY71B88·7/10112 

~ ----------------------------------------------------------------------
WRITE CYCLE 

SY71B88-7 SY71B88-10 SY71B88-12 

Symbol Parameter Min. Max. Min. Max. Min. Max. UnH 

twc TAVAX Write Cycle Time 7 - 10 - 12 - ns 

IWP TWlWH Write Pulse Width 4 - 6 - 8 - ns 

IWHZ(2) TWlOZ Write Disable Time - 3 - 3 - 4 ns 

tow TWHOV Output Active From End of Write Time - 3 - 3 - 3 ns 

lAS TAVWl Address Set-up Time 0 - 0 - 0 - ns 

tew TSLWH Chip Select Set-up Time to Write Terminate 4 - 6 - 8 - ns 

tDW TDVWH Data Set-up Time to Write Terminate 4 - 5 - 6 - ns 

IWR TWHAX Write Recovery Time/Address Hold Time 0 - 0 - 0 - ns 

tHC TWHSX Chip Select Hold Time 0 - 0 - 0 - ns 

tDH TWHDX Data Hold Time 0 - 0 - 0 - ns 

lAW TAVWH Address Valid to Write Terminate 8 - 8 - 8 - ns 

NOTE: 
1. CS or WE must be HIGH during an address transition. 
2. This parameter is guaranteed by device characterization and is not 100% tested in production. 
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~YNERGY 
SEMICONDUCTOR 

WRITE CYCLE TIMING DIAGRAMS 

WE CONTROLLED 

twe 
----.. 

Address --
tAW 

cs ~~ tew II 
twp tWR_ 

WE 

- lAS'" I--twHZ~ 
I--tow 

DATAoUT Previous Data Valid(3) 
tDW tDH 

DATAIN ~ \l Data Valid r- J1 

CS CONTROLLED 

twc 

Address 
~ 

----' 
tAW 

WE ~\\. tcw ~ IJ 
twp tWR_ 

cs 
I-- tAS --r--tWHZ~ _tow 

DATAoUT Previous Data Valid(3) 
tDW tOH 

DATAIN 
I. ~ V Data Valid 
1\ .II 

NOTES: 
t. A write occurs during the overlap of CS LOW and WE LOW. 
2. twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle. 

3. During this period, the DO pins are in the output state and input signals must not be applied. 

Vil 

~tcHi5L. 

If 
Data Valid(3) J 

1\ 

II,' 

r-- tCHi5L. 

If Data Valid(3) 
1\ 

PRELIMINARY 
SY71B88-7/10/12 

f-

f-

4. If CS LOW transition occurs simultaneously with or after the WE HIGH transition, the outputs remain in the high-impedance state. Likewise, if CS HIGH 
transition occurs simultaneously with or before WE LOW transition, the outputs remain in the high-impedance state. 

5. The transition is measured ±200mV from previous steady state. 
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0S--'-R-Y PRELIMINARY 
u.s. y SY71B88-7/10/12 

~ ----------------------------------------------------------------------
PRODUCT ORDERING CODE 

Speed Package 
(ns) Ordering Code Type 

7 SY71B88-7YC Y24-1 

10 SY71B88-10YC Y24-1 

12 SY71B88-12YC Y24-1 

SY71B88 - xx x 

Operating 
Range 

Commercial 

Commercial 

Commercial 

x x 

~ Special Processing 

Temperature Range 

C = Commercial 

Package Identifier 

Y=SOJ 

Speed Identifier 
e.g. 7 = 7ns Max. Access Time 

Device Type 

B=BiCMOS 



,., PRELIMINARY 

,... TTL BICMOS STATIC RAM SY71898-7 
SYNERGY SV71898-10 

SEMICONDUCTOR 64K (16K X 4-BIT) SV71898-12 

FEATURES 

• Address access tlme,lAA: 7/10/12ns max. 

• Chip select access time, tACS: 4/617ns max. 

• Popular 16K x 4 with common 1/0 organization 

• Power supply current, Icc: 200mA max. 

• Superior Immunity against alpha panicles provides 
vlnually no soft error sensitivity 

• Built with advanced ASSE"fTM BICMOS technology 

• Fully TTL compatible 1/0 and power supply levels 

• Available In 24-pln, 300-mll plastic SOJ 

8LOCK DIAGRAM 

Ao 

• 
• 
• 

A13 

DOo-DQ'3--e--1 

CS1 
CS2_ 
WE_ 
OE-

ADDRESS 
DECODER 

CONTROL LOGIC 

• 

• 

• 

DESCRIPTION 

The Synergy SY71 B98 is a 65,536-bit Static Random 
Access Memory (SRAM), designed with advanced BiCMOS 
circuitry. The device is organized as 16,384-words-by-4-
bits with common 1/0 and meets standard TTL signal levels 
operating from a +5.0V ±10% power supply. 

The SY71 B98 employs proprietary circuit design 
techniques and Synergy's proprietary ASSET BiCMOS 
technology to achieve extremely fast access times and write 
pulse widths. ASSET BiCMOS uses proprietary technology 
concepts to achieve significant reduction in parasitic 
capacitance while improving device packing density. 
Synergy's circuit design techniques, coupled with ASSET 
BiCMOS, result not only in ultra-fast performance, but also 
allow device operation at reduced power levels with virtually 
no soft error sensitivity and with outstanding device reliability 
in volume production. 

65,536-BIT 
MEMORY 
ARRAY 

~--------------------~ 

© 1994 Synergy Semiconductor Corporation 
8-97 

Rev.: A Amendmant:1O 
Il8ue Date: February, 1994 



~YNERGY PREUMINARY 
SY71B98-7/10/12 

~~ ------------------------------------------~---------------------------------
PIN CONFIGURATION 

Ao Vee 
Al A13 
A2 A12 
A3 An 
A4 Alo 
As As 
As CS2 
A7 003 
As 002 

CSl 001 
OE" DQo 

GND WE 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol Value Unit 

Terminal Voltage with VTERM(2) -0.5 to +7.0 °C 
Respect to GND 

Temperature Under Bias TBIAS -55 to +125 °C 

Storage Temperature Ts'm -55 to +125 °C 

Power Dissipation PT 1.25 W 

DC Output Current lOUT 50 mA 

NOTE: 
1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. This is a stress rating only and functional operation is not 
implied at conditions other than those detailed in the operational sections 
of this data sheet. Exposure to ABSOLUTE MAXIMUM RATING conditions 
for extended periods may affect device reliability. 

2. VIN pins must not exceed Vee + O.SV. 

CAPACITANCE 

(TA = +25°C, f = 1.0MHz) 

Parameter(1 ) Symbol Condition Max. Unit 

Input Capacitance CIN VIN= OV 6 pF 

Output Capacitance GoUT VOUT = OV 7 pF 

NOTE: 
1. This parameter is guaranteed by device characterization, but is not 

production tested. 

PIN NAMES 

Label Function 

Ao-A13 Address Inputs 

WE Write Enable Input 

CS1, CS2 Chip Select Inputs 

OE Output Enable Input 

DQo-D03 Data InpuVOutput 

Vee Positive Power SU!)ply Terminal 

GND Negative Power Supply Terminal 

TRUTH TABLE(1) 

CS1 CS2 OE WE DQ Function 

X H X X HighZ Deselect Chip 

H X X X High Z Deselect Chip 

L L L H DATAoUT Read Cycle 

L L X L DATAIN Write Cycle 

L L H H HighZ Outputs Disabled 

NOTE: 
1. H = VIH, L = VIL, X = Don' Care. 

GUARANTEED OPERATING CONDITIONS 

Parameter Symbol Min. Typ. Max. Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Case Temjlerature Te 0 - +75 °C 
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~Y PREUMINARY 
SY71898-7/10/12 

-------------------------------------------------------
DC ELECTRICAL CHARACTERISTICS 

Vee = +5.0V ± 10%; Te a O°C to +75°C, Airflow> 2.5m/s 

Symbol Parameter Min. Max. Unit Condition 

VOH Output HIGH Voltage 2.4 - V Vee - Vee (Min.), IoH - -4.0mA 

VOL Output LOW Voltage - 0.5 V Vee = Vee (Min.), IOL = 10.0mA 

VIH Input HIGH Voltage 2.0 Vcc+ 0.5 V Guaranteed Input Voltage HIGH for Alllnputs(1) 

VIL Input LOW Voltage -0.5 0.8 V Guaranteed Input Voltage LOW for All Inputs(1) 

IIH Input HIGH Current - 10 I1A VIN= Vcc 

IlL Input LOW Current -10 - itA VIN-GND 

leEx Output Leakage Current -10 10 itA VOUT - GND and VOUT - Vcc 

Icc (Static) Power Supply Current - TBD mA Vee - Vee (Max.), All Inputs and Outputs Open 

Icc (Dynamic) sY71B98·7 - 200 mA Vcc - Vee (Max.), 
sY71B98·10 - 180 mA CS s VIL (Max.), 

sY71B98-12 - 160 mA All Address Inputs Cycling at fMAx(2) 

NOTES: 
1. VIL (Max.) and VIH (Min.) are absolute voltages with respect to device ground and include all voltage transients due to system/tastar noise. 

2. !MAX = litRe. 

AC ELECTRICAL CHARACTERISTICS 

AC TEST CONDITIONS 

Input Pulse Levels O.OVto 3.0V 

Input RiselFall Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

ACTest Load See Figure 1 

5V 

4800 

DATAoUT 

CL 2550 

Figure 1. AC Test Load 

CL = SpF (for tcu, tCHZ, tOll, tOHZ, IWHZ, and tow) 
CL = 30pF (for all active output AC maasuramanta) 
Capacitance value Includes all stray capacitance of scope and fixture. 
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0S""-'R'~Y PRELIMINARY 
w .... , u SY71898-7/10/12 EM~ __ ~ ____________________________________________________________________ _ 

READ CYCLE 

SY71898-7 ' SY71898-10 SY71898-12 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tRC TAVAX Read Cycle Time 7 - 10 - 12 - ns 

1M TAVOV Address Access Time - 7 - 10 - 12 ns 

lAcS TSLOV Chip Select Access Time - 4 - 6 - 7 ns 

tCLZ TSLOX Chip Select to Output Active 1 - 1 - 1 - ns 

tCHZ(1) TSHOZ Chip Deselect to Output High-Z - 4 - 6 - 7 ns 

tOE TGLOV Output Enable to Output Valid - 4 - 5 - 6 ns 

tOLZ TGLOX Output Enable to Output Active 1 - 1 - 1 - ns 

tOHZ(1) TGHOZ Output Disable to Output High-Z - 3 - 3 - 3 ns 

tOH TAXOX Output Hold from Address Change 3 - 3 - 3 - ns 

NOTE: 

1. These parameters are guaranteoo by device characterization and are not 100% tested in production. 

READ CYCLE TIMING DIAGRAMS 

ADDRESS ACCESS CYCLE 

tRC 

Address ~( Address Valid ~t' 

IAA 

_tOH 

Dour Previous Data Valid Data Valid 

NOTES: 
1. WE" must be HIGH for ~ twR prior \0 start of read cycle. 

2. The device is continually selected, where CSl = CS2 = OE = VIL. 

8-100 



-0 
SYNERGY 

PRELIMINARY 
SY71B98-7/10/12 

~ -------------------------------------------------------------------
READ CYCLE TIMING DIAGRAMS CONTINUED 

CHIP SELECT ACCESS CYCLE 

CS1 

CS2 

DOUT 

NOTES: 

, 

_tCLl 

High Impedance 

1. ~ must be HIGH for" twR prior to start of read cyde. 

tRC 

tACS 

1'-

2. Address valid prior to or coincident with the HIGH-to-LOW transition of CS1, CS2. 
3. OE = VIL. 

OUTPUT ENABLE ACCESS CYCLE 

tRC 

OE "'!, 

tOE 

_tOLl 

DOUT 
High Impedance 

~ 

I' 

NOTES: 
1. WE must be HIGH for" twR prior to start of read cyde. 
2. Address valid prior to or coincident with the HIGH-to-LOW transition of OE. 

3. CSI and CS2 = VIL. 

8-101 
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;' 

__ tCHl_ 

) "' Hiah 
\,. Data Valid / Impeaance 

• 

/t' 

__ tOHZ_ 

) K Data Valid " High 
/ Impeaance 



o 
SYNERGY 

BEMICONDIX;TDR 

WRITE CYCLE 

SY71B98-7 

Symbol Parametar Min. Max. 

twc TAVAX Write Cycle Time 7 -
twP TWLWH Write Pulse Width 4 -
twHZ(2) TWLOZ Write Disable Time - 3 

tow TWHOV Output Active From End of Write Time - 3 

lAS TAVWL Address Set·up Time 0 -
tcw TSLWH Chip Select Set-up Time to Write Terminate 4 -
tow TDVWH Data Set-up TIme to Write Terminate 4 -
tWR TWHAX Write Recovery Time/Address Hold Time 0 -
tHC TWHSX Chip Select Hold Time 0 -
tOH TWHDX Data Hold Time 0 -
lAW TAVWH Address Valid to Write Terminate 8 -

NOTE: 
1. ~1. ~or~mustbe HIGH during an address transition. 
2. This parameter is guaranteed by device characterization and is not 100% tested in production. 
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. SY71B98-10 

Min. Max. 

10 -
6 -
- 3 

- 3 

0 -
6 -
5 -
0 -
0 -
0 -
8 -

PRELIMINARY 
SY11B98-7/10/12 

SY71B98-12 

Min. Max. Unit 

12 - ns 

8 - ns 

- 4 ns 

- 3 ns 

0 - ns 

8 - ns 

6 - ns 

0 - ns 

0 - ns 

0 - ns 

8 - rlS 
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SYNERGY 

SEMICONDUCTOR 

WRITE CYCLE TIMING DIAGRAMS 

WE CONTROLLED 

Address 

OE 

CS, 

CS2 

WE 

~ 
---' 

tAW 

k\1 tcw 

I-- lAS --I--tWHz~ 

twe 

II 
twp tWR_ 

_tow 

J-tOHZ~ 

III 

f--tCHZ(SL. 

If 

PRELIMINARY 
SY71 898-7/1 0/12 

DATAour Previous Data Valid(3) Data Valid (3) -
tDW tDH 1\ 

DATAIN ~ "\l Data Valid 
1\ ./I 

CS CONTROLLED 

twc 

Address ~ 
---' 

OE J-tOHZ~ 
lAW 

WE \.\\. tcw II II." 
twP tWR_ 

NOTES: 

CS, 

CS2 

DATAoUT 

DATAIN 

I-- tAS--I--tWHz~ 

Previous Data Valid(3) 

1. A write occurs during the overlap of CS, and CS2 LOW and WE LOW. 

r--- tow 

tDW tDH 

I. y 
Data Valid 

1\ 

2. twR is measured from the earlier of CS, and CS2 or WE going HIGH to the end of the write cycle. 
3. During this period, the DQ pins are in the output state and input signals must not be applied. 

I-- tCHZ(!lL. 

If Data Valid(3) 
1\ 

~ 
I] 

f-

4. If CS, and CS2 LOW transition occurs simultaneously with or after the WE HIGH transition, the outputs remain in the high-impedance state. Likewise, 
if CS, and CS2 HIGH transition occurs simultaneously with or before WE LOW transition, the outputs remain in the high-impedance state. 

5. The transition is measured ±200mV from previous steady state. 

6. OE is continuously HIGH. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twP or (twHZ + lOW) to allow the 
110 drivers to tum off and data to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not 
apply and the write pulse is the specified twP. For a CS, and CS2 controlled write cycle, OE may be LOW with no degradation to tew. 
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~~y PRELIMINARY 
SY71B98-7/10/12 

-------------------------------------------------------
PRODUCT ORDERING CODE 

Speed Package 
(ns) Ordering Code Type 

7 SY71B98-7YC Y24-1 

10 SY71 B98-1 OYC Y24-1 

12 SY71 B98-12YC Y24-1 

SY71B98 - xx x 

Operating 
Range 

Commercial 

Commercial 

Commercial 

x x 

~ Special Processing 

Temperature Range 

C = Commercial 

Package Identifier 

Y=SOJ 

Speed Identifier 
e.g. 7 = 7ns Max. Access Time 

Device Type 

B = BiCMOS 
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-=- ULTRA-HIGH-SPEED ADVANCE 
SYNERGY 1 K x 24 FIFO INFORMyATION 

SEMICONDUCTOR S 69164 

FEATURES 

• System clock speeds to 200MHz 
• User-selectable bandwidth - one read or write 

operation each clock cycle 

• 24-bH wide data path for efficient transfers 
• Sequential read and write, READ DATA VALID flag 

• EMPTY, FUll and HALF-FUll status flags 
• Simple Initialization via RESET Input 

• Compatible with 10KH Eel logic 
• Improved noise margins via on-chip voltage and 

temperature compensation; designed for alpha
particle Immunity 

• Available In thermally-enhanced 208-pln PQFP or 
207-pln PPGA 

• Power dissipation = 16 waDs (typ.) 

BLOCK DIAGRAM 

DINo
DIN23 

READ 

WRITE 

CLOCK 

CLOCK 

READ I 
CONTROL 

+ I READ I 
POINTER I 

t 
RESET ~ 
LOGIC 

+ I WRITE I 
POINTER I 

t 
WRITE I 

CONTROL 

--

© 1994 Synergy Semiconductor Corporation 

DESCRIPTION 

The Synergy SY69164 is an uitra-high-speed 1 K
word-by-24-bit First-In/First-Out (FIFO) memory, 
fabricated in Synergy's proprietary ASSETTM I bipolar 
process. 

With a differential clock applied to the FIFO, data 
is written into or read out of the memory under control 
of the WRITE or READ pin, respectively. All address 
vectors are generated internally. FULL, HALF-FULL 
and EMPTY flags are provided to help prevent 
overflow/underflow. The asynchronous RESET pin 
initializes the device and resets both write and read 
pointers to zero. Output data integrity can be assured 
by use of the READ DATA VALID output flag. All 
inputs and outputs are single-ended Eel. 

Synergy's circuit design techniques, coupled with 
ASSET I, result not only in ultra-fast performance, 
but allow device operation at reduced power levels 
with virtually no soft error sensitivity. Outstanding 
reliability is achieved in volume production. 

l 
0 
1 
2 

MEMORY 
ARRAY 

1023 

I 

FLAG 
LOGIC 

I I 
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-0- ULTRA-HIGH-SPEED ADVANCE 
SYNERGY 3K x 8 FIFO INFORMATION 

SEMICONDUCTOR SY69165 

FEATURES 

• System clock speeds to 600MHz 
• User-selectable bandwidth - one read or write 

operation each clock cycle 

DESCRIPTION 

• Plpellned architecture - highest perfonnance with 

The Synergy SY69165 is an ultra-high-speed 3K
word-by-8-bit First-In/First-Out (FIFO) memory, 
fabricated in Synergy's proprietary ASSETTM I bipolar 
process. 

With a differential clock (up to 600MHz) applied to 
the FIFO, data is written into or read out of the memory 
under control of the WRITE or READ pin, respectively. 
All address vectors are generated internally. FUll, 
HALF-FUll and EMPTY flags are provided to help 
prevent overflow/underflow. The asynchronous 
RESET pin initializes the device and resets both write 
and read pOinters to zero. Output data integrity can 
be assured by use of the READ DATA VALID output 
flag. High-speed inputs and outputs are differential 
Eel; lower-speed signals are single-ended. 

minimum latency 

• Sequential read and write, READ DATA VALID flag 
• EMPTY, FUll and HALF-FUll status flags 
• Simple Initialization via RESET Input 

• Compatible with 10KH Eel logic 
• Improved noise margins via on-chip voltage and 

temperature compensation; designed for alpha
panicle Immunity 

• Available In thennally-enhanced 208-pln PQFP or 
207-pln PPGA 

• Power dissipation = 16 watts (typ.) 

BLOCK DIAGRAM 

DINo- DIFF 
DIN? 

DIFF READ I 
CONTROL READ 

+ I READ I 
POINTER I 

t 
RESET ~ 
LOGIC 

+ I WRITE I 
POINTER I 

t 
DIFF WRITE I 

CONTROL WRITE 

CLOCK 
DIFF --

@ 1994 Synergy Semiconductor Corporation 

Synergy's circuit design techniques, coupled with 
ASSET I, result not only in ultra-fast performance, 
but allow device operation at reduced power levels 
with virtually no soft error sensitivity. Outstanding 
reliability is achieved in volume production. 

l 
0 
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I I 
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-0. ULTRA-HIGH-SPEED PRELIMINARY 

SYNERGY 64-WORD x 18-BIT FIFO SY69167 
SEMICONDUCTOR SY69267 

FEATURES 

• System clock speeds to 200MHz 

• User-selectable bandwidth - one read or one write 
operation each clock cycle 

• Selectable OVERFLOW and UNDERFLOW Interrupts 

• EMPTY, HALF-FUll and FUll status flag outputs 

• Simple Initialization via RESET input 
• Compatible with ECl logic standards: SY69167 for 

10KH designs, or SY69267 for lOOK designs 

• Improved noise margins via on-chip voltage and 
temperature compensation; designed for alpha
particle Immunity 

• Available in thermally-enhanced 64-pin Quad 
Flatpack (QFP) 

• Power dissipation only 4 watts (typ.) 

BLOCK DIAGRAM 

DESCRIPTION 

Synergy's SY69167 and SY69267 are ultra-high
speed 64-word-by-18-bit First-ln/First-Out (FIFO) static 
memories. Both are fabricated in Synergy's proprietary 
ASSETTM I bipolar process. 

With a system clock up to 200MHz applied to the 
FIFO, data is written into or read out of the memory 
under control of the WRITE ENABLE or READ 
ENABLE input, respectively; one write or one read 
operation per clock cycle. All address vectors are 
generated internally. FULL, HALF-FULL and EMPTY 
status flags, plus selectable OVERFLOW and 
UNDERFLOW interrupt outputs are provided. The 
RESET input initializes the device and resets both 
read and write pOinters to zero. All inputs and outputs 
(except the differential CLOCK inputs) are single
ended ECL (SY69167 for 10KH, SY69267 for 100K) 

Synergy's circuit design techniques, coupled with 
ASSET technology, result not only in ultra-fast 
performance, but allow device operation at reduced 
power levels with virtually no soft error sensitivity. 
Outstanding reliability is achieved in volume 
production. 

64 x 18 
010- DATA RAM DATA 000 
0117 -----------~ IN f---~ 01 DOf---_1 OUT f----- 0017-

REG REG 

AD 

CLOCK 

CLOCK 

READ 
ENABLE 

RESET RST 

WRITE 
ENABLE 

OF/UF 
INHIBIT 

ASSET is a trademark of Synergy Semiconductor Corporation. 
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~ PRELIMINARY 
Y SY69167 SYNERGY _______________________________________________________ S_Y_69_26_7 

SEM/CONDIICTOR 

PIN CONFIGURATION 

64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 

48 

47 

46 

Vcc 
010 
Oil 
012 

013 
014 

015 
Vcc 
ClK 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Top View 
Cerquad Flatpack 

E64-l 

OVF 
UNF 
EMP 
HF 
FULL 
Vcca 
0015 

Vcc 
0014 

0013 

0012 

Vcca 
0011 

0010 

009 
Vcc 

ClKN 
016 11 

017 12 

Ols 13 

019 14 

15 

16 

FUNCTIONAL DESCRIPTION 

The Synergy SY69167/267 synchronous FIFOs are 
ultra-high-performance, wide-word First-In/First-Out 
buffers. The single-clock synchronous design yields 
a 400MByte/sec. bandwidth which is easily usable 
without the complicated timing constraints of lower
performance CMOS FIFOs. The design is a single
stage pipeline with all control and data signals 
registered on the rising edge of the clock so that only 
set-up and hold, with respect to the clock, need to be 
observed. The FIFO's l8-bit width allows two parity
checked bytes per device for reduced board area. 

All input signals are sampled on the rising edge of 
the clock. The corresponding activity is initiated during 
the next clock period. All output signals are driven 
by registers which are also clocked on the rising edge. 

INPUT SIGNALS 
RESET - Reset of the device occurs whenever 

this input is pulled low. Reset consists of setting the 9 
read and write pointers to zero and clearing the 
condition flags (except for EMPTY). The EMPTY flag 
is set high on reset. 

WRITE ENABLE (WE) - Initiates a write into the 
FIFO during the next clock period. The data written 
is the data present on the ~ta Inpu!.JPl) lines 
concurrent with the asserted WE input. WE may be 
asserted continuously and the corresponding data 
during each clock period will be written into the FIFO. 
If the FIFO is full, further writes can be inhibited by 
asserting the OVERFLOW/UNDERFLOW INHIBIT 
(OUI) input. If OUI is not asserted, then writes can 
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oA PRELIMINARY 

~YNERGY ~~::~:~ 
~~ ----------------------------------------------------------------------

continue even when the FIFO is full. In this case, the 
write pointer will wrap-around. 

READ ENABLE (RE) - Initiates a read of the FIFO 
during the next clock period (providing the WE is not 
asserted during the same clock period). The data 
from the FIFO is registered and appears on the Data 
Out (DO) pins dur.!!!.g the second clock period after 
the corresponding RE. The data will be valid until the 
next entry is read. RE may be asserted continuously 
to read out successive FIFO entries; however, note 
that reads have lower priority than writes and will be 
blocked whenever WE is asserted during the same 
clock period. [This condition may be detected by 
forming a "Data Out Valid" signal from the ANDing of 
one-clock-period-delayed versions of the RE and WE 
signals, as in Figure 1.] 

If the FIFO is empty, reads can be inhibited by 
asserting the OUI input. If overflow and underflow 
are not inhibited, then reads will continue even when 
the FIFO is empty. In this case, the read pointer will 
wrap-around. 

CLOCK - The differential clock controls all 
registers in the device. All registers are clocked on 
the falling edge of CLOCK. The clock frequency may 
be up to 200MHz (there is no minimum clock 
frequency) . 

DATA IN (010-0117) - The 18 bits of input data 
are registered on each falling edge of the clock. 

OVERFLOW/UNDERFLOW INHIBIT (OUI) - This 
input controls read and write pointer updates when 
the FIFO is full or empty. If inhibited, then no writes 
will be performed when the FIFO is full and no reads 
will be performed when the FIFO is empty. 

o 

ClOCK----r---4)ClK 

OUTPUT SIGNALS 
DATA OUTPUT (000-0017) - The 18 bits of output 

data are driven by the FIFO output register. This register is 
clocked on each falling edge of the clock. 

FULL - This flag is set high whenever the cumulative 
number of writes is greater than the cumulative number of 
reads by 64. The flag will be reset by the next read 
operation. 

HALF·FULL - This flag is set high when the read pOinter 
is 32 or more entries behind the write pOinter (e.g., reading 
out word 15, writing into word 47). 

EMPTY - This flag is set high when the last location 
written has been read. The flag will be reset by the next 
write operation. Reset will set the empty flag high. 

OVERFLOW - This flag is set high when the FIFO is 
full and another write occurs. This flag is enabled only 
when OUI is not asserted. 

UNDERFLOW/OE - This flag is set high when the FIFO 
is empty and another read occurs. This flag is enabled only 
when OUI is not asserted. 

If OVER/UNDERFLOW INHIBIT is a low, then the 
UNDERFLOW/OE pin becomes an input pin to enable DATA 
OUTPUTS. In this case, a high on the UNDERFLOW/OE 
pin will enable all DATA OUTPUTS and a low will disable 
DATA OUTPUTS. This allows the DATA OUTPUTS to be 
bused with other chips. 

If OVER/UNDERFLOW INHIBIT is a high, then the DATA 
OUTPUTS are enabled. 

Q o 

elK 

Q 
DATA 
OUT 
VALID 

Figure 1. 
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-=-SYNERGY 
SEMICONDUCTOR 

ABSOLUTE MAXIMUM RATINGS(1) 

Rating Symbol 

Power Supply VEE 
(VCC = OV) 

Input Voltage VI 
(Vcc = OV) 

Output Current lOUT 
Continuous 
Surge 

OperatingTemperature Range TA 
10KH Series 
100K Series 

Operating Range(2) VEE 

NOTES: 

I. Beyond which device life may be impaired. 

2. Parametric values specified at:: 

10KH series: -4.94V to -5.46V 

lOOK series: -4.2V to -4.BV 

Value 

-8toO 

a to VEE 

50 
100 

a to +75 
o to +85 

-5.7to-4.2 

AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

tCLKL Input Clock Low 

tCLKP Input Clock Period 

tsu Input Set-up Time 

twp Write Enable Pulse Width 

tH Input Hold Time 

too Data Output Access Time 

DC ELECTRICAL CHARACTERISTICS 

VEE - VEE (Min) to VEE (Max)' Vee = Veea = GND - . , 

Unit 

Vdc 

Vdc 

mA 

°C 

V 

SY69167 

Min. Max. 

2.5 -
5 -

1.3 -
1 -

0.1 -
tCLKP tCLKP+1.7 

SY69267 

Min. Max. 

2.5 -
5 -

1.3 -
1 -

0.1 -
tCLKP tCLKP+1.7 

PRELIMINARY 
SY69167 
SY69267 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

TA= O°C TA= +25°C TA = Max. 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

IIH Input HIGH Current - 150 - 150 - 150 J.1A 

lEE Power Supply Current I 69167 - - - 975 - - mA 

I 69267 - - - 975 - -
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-::'YNEROY 
SEM/CONOUCTOR 

10KH DC ELECTRICAL CHARACTERISTICS 

VEE = -5 2V + 5%' Vee = Veeo = GND(1) -

PRELIMINARY 
SY69167 
SY69267 

TA = O°C TA= +2S0C TA= Max. TA= +ssoC 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

VOH Output HIGH Vottage -1020 -840 -980 -810 -920 -73S -910 -720 mV 

VOL Output LOW Vo~age -19S0 -1630 -1950 -1630 -1950 -1600 -1950 -1595 mV 

VIH Input HIGH Vo~age -1170 -840 -1130 -810 -1070 -735 -1060 -720 mV 

VIL Input LOW Voltage -1950 -1480 -1950 -1480 -1950 -1450 -1950 -1445 mV 

IlL Input LOW Current 0.5 - O.S - 0.3 - 0.3 - J.LA 

NOTE: 
1. 10KH series circuits are designed to meet the De specifications shown in the table after thermal equilibrium has been established. The circuit is in a test 

socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a 50n resistor 
to -2.0 volts. 

100K DC ELECTRICAL CHARACTERISTICS 

VEE = -4 5V + 5%' Vee = Veeo = GND' TA = aoc to +B5°C -
Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage -1025 -955 -880 mV VIN = VIH (Max.) Loading with 

VOL Output LOW Voltage -1810 -1705 -1620 mV or VIL (Min.) 50Qto-2.0V 

VOHA Output HIGH Vott139.e -1035 - - mV VIN = VIH (Min.) 

VOLA Output LOW Voltage - - -1610 mV or VIL (Max.) 

VIH Input HIGH Voltage -1165 - -880 mV Guaranteed HIGH Signal for All Inputs 

VIL Input LOW Voltage -1810 - -1475 mV Guaranteed LOW Signal for All Inputs 

ilL Input LOW Current 0.5 - - J.LA VIN = VIL (Min.) 

NOTE: 
1. lOOK series circuits are designed to meet the De specifications shown in the table after thermal equilibrium has been established. The circuit is in a test 

socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a 50n resistor 
to -2.0 volts. 
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(I. 
SYNERGY 

SEMICONDUCTOR 

TIMING DIAGRAMS 

Basic Operation: Reset followed by a single write and a single read (note FULL and EMPTY flags). 

9·9 
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~ ULTRA-HIGH-SPEED PRELIMINARY 

SYNERGY 64-WORD x 18-BIT FIFO ~~~~~~: 
SEMICONDUCTOR 

FEATURES 

• 10ns read and/or write cycle 
• system clock speeds to 100MHz 
• Selectable OVERFLOW and UNDERFLOW interrupts 
• EMPTY, FUll and HALF-FUll status flag outputs 

• Simple Initialization via RESET Input 
• Compatible with ECl logic standards: SY69168 for 

10KH designs or SY69268 for 100K designs 

• Improved noise margins via on-chip voltage and 
temperature compensation; designed for alpha
panicle immunity 

• Retransmit of data 
• Independent output enable 
• Available In thermally-enhanced 64-pln Quad 

Flatpack (QFP) 

• Power dissipation only 4 watts (typ.) 

BLOCK DIAGRAM 

DESCRIPTION 

Synergy's SY69168 and SY69268 are ultra-high
speed 64-word-by-18-bit First-In/First-Out (FIFO) static 
memories. Both are fabricated in Synergy's 
proprietary ASSETTM bipolar process. 

With a system clock up to 100MHz applied to the 
FIFO, data is written into or read out of the memory 
under control of the WRITE ENABLE or READ 
ENABLE input, respectively; one read and/or one write 
operation per clock cycle. All address vectors are 
generated internally. FULL, HALF-FULL and EMPTY 
status flags, plus selectable OVERFLOW and 
UNDERFLOW interrupt outputs are provided. The 
RESET input initializes the device and resets both 
read and write pointers to zero. All inputs and outputs 
(except the differential CLOCK inputs) are single
ended ECL (SY69168 for 10KH, SY69268 for 100K). 

Synergy's circuit deSign techniques, coupled with 
ASSET technology, result in not only ultra-fast 
performance, but allow device operation at reduced 
power levels, with virtually no soft error sensitivity. 
Outstanding reliability is achieved in volume 
production. 

010 - DATA 6~~~8 DATA 000-
------------1 IN f-------1 01 DOf-----_1 OUT r------

0117 REG REG 0017 

CLOCK 

CLOCK 
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RESET------~~ 
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OF/UF 
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INHIBIT----------------------------' 

ASSET is a trademark of Synergy Semiconductor Corporation. 
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~YNERGY 
PRELIMINARY 

SY69168 
SY69268 §M~ ________________________________________________________________________ _ 

PIN CONFIGURATION 

w ~ ~ 5 81~ tH IW IW }3 ~ ~ ~ ~ .: ttl ~OOO>a:>a:3:>ooooo> 

M~~~OO~~~~$~~~~~~ 

~ ~ ~ 

010 47 UNF 
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6 
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011 
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ClK 
8 TopViaw 

EMP 
HF 
FUll 
Vcco 
0015 

Vcc 
0014 

0013 

0012 
Vcco 
0011 

0010 

DOs 
Vcc 

9 
Carquad Flatpack 

E64·1 
ClKN 10 

016 11 

12 

13 

14 

15 

16 

FUNCTIONAL DESCRIPTION 

The Synergy SY69168/268 synchronous FIFOs are ultra
high-performance, wide-word First-ln/First-Out buffers. The 
single-clock synchronous design yields a 200MByte/sec. 
bandwidth which is easily usable without the complicated 
timing constraints of lower-performance CMOS FIFOs. The 
design is a single-stage pipeline with all control and data 
signals registered on the falling edge of the clock so that 
only set-up and hold, with respect to the clock, need to be 
observed. The FIFO's 18-bit width allows two parity-checked 
bytes per device for reduced board area. 

All input signals are sampled on the falling edge of the 
clock. The corresponding activity is initiated during the next 
clock period; one clock period equals one FIFO cycle. If a 
write operation is requested, it occurs during the first half 
(clock low) of the cycle; if a read operation is requested, it 
occurs during the second half (clock high) of the cycle. All 
output signals are driven by registers which are also clocked 
on the falling edge. 

on 0 o 0 
o~ 

INPUT SIGNALS 

RESET - Reset of the device occurs whenever this 
input is pulled low. Reset consists of setting the read and 
write pointers to zero and clearing the condition flags (except 
for EMPTY). The EMPTY flag is set high on reset. 

Reset will set both write and read pointers to zero if 
READ ENABLE is high during the same clock period. Reset 
will set only the read pointer to zero if READ ENABLE is 
low at the same clock period. This independent reset of the 
read pointer allows retransmit of the FIFO data. 

WRITE ENABLE (WE) - Initiates a write into the FIFO 
during the next clock period. The data written is the data 
present on the Data Input (01) lines concurrent with the 
asserted WE input. WE may be asserted continuously and 
the corresponding data during each clock period will be 
written into the FIFO. If the FIFO is full, further writes can 
be inhibited by asserting the OVERFLOW/UNDERFLOW 
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"" PRELIMINARY 
SYNERGY SY69168 
~M~OR ____________________________________________________________________ S_Y_69_2_6_8 

INHIBIT (OUI) input. If OUI is not asserted, then writes can 
continue even when the FIFO is full. In this case, the write 
pointer will wrap-around. 

READ ENABLE (RE) - Initiates a read of the FIFO 
during the next clock period. The data from the FIFO is 
registered and appears on the Data Out (~O) pins one 
clock period after the corresponding RE. The data will be 
valid until the next entry is read. RE may be asserted 
continuously to read out successive FIFO entries. 

If the FIFO is empty, reads can be inhibited by asserting 
the OUI input.. If overflow and underflow are not inhibited, 
then reads will continue even when the FIFO is empty. In 
this case, the read pointer will wrap-around. 

CLOCK - The differential clock controls all registers in 
the device. All registers are clocked on the falling edge of 
CLOCK. The clock frequency may be up to 100MHz (there 
is no minimum clock frequency). 

DATA·IN (010-0117) - The 18 bits of input data are 
registered on each falling edge of the clock. 

ABSOLUTE MAXIMUM RATINGS(l) 

Rating Symbol 

Power Supply VEE 
(Vcc = OV) 

Input Vo~age VI 
(VCC = OV) 

Output Current lOUT 
Continuous 
Surge 

OperatingTemperature Range TA 
10KH Series 
lOOK Series 

Operating Range(2) VEE 

NOTES: 
I. Beyond which device life may be impaired. 

2. Parametric values specified at:: 
IOKH series: -4.94V 10 -S.46V 

lOOK series: -4.2V 10 -4.BV 

Value 

-8too 

o to VEE 

50 
100 

Oto+75 
o to +85 

-5.7to-4.2 

AC ELECTRICAL CHARACTERISTICS 

Unit 

Vdc 

Vdc 

rnA 

°C 

V 

OVERFI,.OW/UNDERFLOW INHIBIT (OUI) -'- This input 
controls read and write pointer updates when the FIFO is 
full or empty. If inhibited, then no writes will be performed 
when the FIFO is full, and no reads will be performed when 
the FIFO is empty. 

OUTPUT SIGNALS 

DATA OUTPUT (000-0017) - The 18 bits of output 
data are driven by the FIFO output register. This register is 
clocked on each falling edge of the clock. 

FULL - This flag is set high whenever the cumulative 
number of writes is greater than the cumulative number of 
reads by 64. The flag will be reset by the next read 
operation. 

HALF·FULL - This flag is set high when the read pointer 
is 32 or more entries behind the write pointer (e.g., reading 
out word 15, writing into word 47). 

EMPTY - This flag is set high when the last location 
written has been read. The flag will be reset by the next 
write operation. Reset will set the empty flag high. 

OVERFLOW - This flag is set high when the FIFO is 
full and another write occurs. This flag is enabled only 
when OUI is not asserted. 

UNDERFLOW/OE - This flag is set high when the FIFO 
is empty and another read occurs. This flag is enabled only 
when OUI is not asserted. 

If OVER/UNDERFLOW INHIBIT is a low, then the 
UNDERFLOW/OE pin becomes an input pin to enable DATA 
OUTPUTS. In this case, a high on the UNDERFLOW/OE 
pin will enable all DATA OUTPUTS and a low will disable 
DATA OUTPUTS. This allows the DATA OUTPUTS to be 
bused with other chips. 

If OVER/UNDERFLOW INHIBIT is a high, then the DATA 
OUTPUTS are enabled. 

SY69168 SY69268 

Symbol Parameter Min. Max. Min. Max. Unit 

tCLKL Input Clock Low 5 - 5 - ns 

tCLKP Input Clock Period 10 - 10 - ns 

tsu Input Set· up Time 1.3 - 1.3 - ns 

twp Wr~e Enable Pulse Width 1 - 1 - ns 

tH Input Hold Time 0.1 - 0.1 - ns 

tDO Data Output Access Time tCIKP tCLKP+l.7 tCIKP tCLKP+ 1.7 ns 
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'0 
SYNERGY 

SEMICONDUCTOR 

DC ELECTRICAL CHARACTERISTICS 

VEE = VEE (Min) to VEE (Max)· Vee = Veeo = GND . , 

PRELIMINARY 
SY69168 
SY69268 

TA = O°C TA = +25°C TA = Max. 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

ilH Input HIGH Current - 150 - 150 - 150 !-LA 

lEE Power Supply Current I 69168 - - - 975 - - mA 

1 69268 - - - 975 - -

10KH DC ELECTRICAL CHARACTERISTICS 

VEE = -5 2V + 5%· Vee = Veeo = GND(l) -
TA = O°C TA = +25°C TA = Max. TA = +85°C 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

VOH Output HIGH Voitage -1020 -840 -980 -810 -920 -735 -910 -720 mV 

Val Output LOW Voitage -1950 -1630 -1950 -1630 -1950 -1600 -1950 -1595 mV 

VIH input HIGH Voltage -1170 -840 -1130 -810 -1070 -735 -1060 -720 mV 

Vil input LOW Voltage -1950 -1480 -1950 -1480 -1950 -1450 -1950 -1445 mV 

III Input LOW Current 0.5 - 0.5 - 0.3 - 0.3 - !-LA 

NOTE: 
1. 10KH series circuits are designed to meet the De specifications shown in the table after thermal equilibrium has been established. The circuit is in a test 

socket or mounted on a printed circuit board and transverse air flow greater than SOO Ifpm is maintained. Outputs are terminated through a 50Q resistor 
to -2.0 volts. 

100K DC ELECTRICAL CHARACTERISTICS 

VEE = -4.5V ± 5%; Vee = Veeo = GND; TA = O°C to +85°C 

Symbol Parameter Min. Typ. Max. Unit Condition 

VOH Output HIGH Voltage -1025 -955 -880 mV VIN = VIH (Max.) Loading with 

Val Output LOW Voltage -1810 -1705 -1620 mV or Vil (Min.) 50nto-2.0V 

VOHA Output HIGH Voltage -1035 - - mV VIN = VIH (Min.) 

VOLA Output LOW Voltage - - -1610 mV or Vil (Max.) 

VIH Input HIGH Voltage -1165 - -880 mV Guaranteed HIGH Signal for All Inputs 

Vil Input LOW Voltage -1810 - -1475 mV Guaranteed LOW Signal for All Inputs 

ill Input LOW Current 0.5 - - ~A VIN = Vil (Min.) 

NOTE: 
1. lOOK series circuits are designed to meet the De specifications shown in the table after thermal equilibrium has been established. The circuit is in a test 

socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a 50Q resistor 
to -2.0 volts. 
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o PRELIMINARY 

SYNERGY ~~::~:: 
~M~ __________________________________________________________________________ ___ 

TIMING DIAGRAMS 

CLOCK 

RESET 

EMPTY 

WRITE ENABLE 
twp I 

DATA IN 

READ ENABLE ~~-----------------------------------------
too ~ ______ __ 

Data DATA OUT : __ ~V~al~id~ ________________________ ___ 

Basic Operation: Reset followed by a single write and a single read (note FULL and EMPTY flags). 
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TIMING DIAGRAMS (CONTINUED) 
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Burst Operation: Reset, Write until full, then Read until empty. 
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-:- ULTRA-HIGH-SPEED ADVANCE 

SYNERGY 2K x 12 PROGRAMMABLE INFORMATION 
SEMICONDUCTOR DELAY LINE SY69170 

FEATURES 

• Ultra-fast - shift rates to 200MHz 
• System clock speeds to 600MHz 
• User-programmable delay - 2- to 2048-blt total 

delay with 2-blt resolution 

DESCRIPTION 

The Synergy SY69170 is a 12-bit wide ultra-high
speed delay line fabricated in Synergy's proprietary 
ASSETTM I bipolar process. The line length may be 
user-programmed in 2-bit steps from 2 to 2048 bits. 

• Separate controls for lOAD and RUN gives greatest 
The internal shift clock is derived from the CLOCK 

input (up to 600MHz, differential) and is one-third the 
frequency of CLOCK. Data is written into word 0 and 
read out of the word location specified by the Length 
Register on each internal clock cycle. A 10-bit Tap 
Length value (value = length/2) is clocked into the 
Length Register under control of the LOAD pin when 
shift is disabled. Normal shift operation occurs with 
RUN asserted and LOAD negated. The asynchronous 
RESET pin initializes the device at power- on. All 
inputs and outputs (except CLOCK) are single-ended 
ECL. 

flexibility 

• Simple Initialization via RESET Input 
• Compatible with 10KH ECl logic 
• Improved noise margins via on-Chip voltage and 

temperature compensation; designed for alpha
panicle Immunity 

• Available In thermally-enhanced 208-pln PQFP or 
207-pln PPGA 

• Power dissipation = 16 watts (typ.) 

BLOCK DIAGRAM 

LENGTHI2 
10 t 

Synergy's circuit design techniques coupled with 
ASSET I result in ultra-fast performance, reduced 
power dissipation, and virtual insenSitivity to soft 
errors. Outstanding reliability is achieved in volume 
production. 

LOAD LENGTH, I I REGISTER 

DINo
DINll 

RESET 

RUN 

CLOCK 

CLOCK =1 

Ii:> 1994 Synergy Semiconductor Corporation 
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SY69 x xxxxxx 
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Special Processing 

Temperature Range 

C = Commercial 

Package Identifier 

E - Cerquad Flatpack 
MQ = Metallic Quad Flatpack 
PQ = Plastic Quad Flatpack 

X = Other 

Device Type 

1/0 Designator 

1 = 10KH ECl 
2 = 100KECl 
3=TIl 

Synergy Prefix 



QUALITY & RELIABILITY 





~YNERGY QUALITY AND RELIABILITY 
SEMICONDUCTOR 

Synergy Semiconductor has adopted the following 
statement as the Mission of the Company: 

To Create and Supply 
the Highest Performance 

Microelectronics Solutions, 
with a Total CommItment to 

Customer Satisfaction. 

Synergy has made the decision to use the ISO 9000 as 
the method to meet this mission statement. Therefore, 
Synergy is actively working toward ISO 9001 compliance 
to certify the Quality Assurance and Operating Systems of 
the Company. Synergy Semiconductor is also utilizing the 
principles of Total Quality Management (TQM) throughout 
the Company, to ensure that all employees are involved 
with the process of continuous improvement through a 
systematic methodology of problem identification, definition, 
cause analysis, solution implementation and control. 

Synergy's Quality System begins with the Quality 
Manual. This manual is written to conform to the 
requirements of ISO 9001 and it specifies the requirements 
of all operations that affect the quality of the Synergy 
product. It is the responsibility of the management of 
Synergy Semiconductor to ensure that the requirements of 
the Quality Systems are understood, implemented, and 
maintained as required by this Quality Manual. The scope 
of this requirement includes purchase order review, the 
control of the designs of the Synergy products, control of 
all documents that relate to the product quality, the 
purchased material supplies and services, product 
identification and traceability, process controls, inspection 
and testing and the maintenance of the test equipment, 
proper control of rejected product, corrective actions, 
handling, storage, packaging and delivery of the Synergy 
product, the maintenance of the quality records, the 
requirements for quality audits, the training of the Synergy 
personnel and, finally, the use of statistical techniques to 
measure the quality of the Synergy processes and products. 

Synergy has combined the principles of continuous 
improvement with ISO 9001, because we believe that 
nothing that we do is "good enough". We will always 
strive to improve, but in a controlled manner. 

Because this data book is not a controlled document, 
and statements and specifications in it may change from 
time to time as we strive for improvement, Synergy may 
not be held entirely liable for the contents of this book. 
Please contact Synergy Sales and Marketing, or an 
authorized sales representative of Synergy, for the latest 
product information. 

The quality goals of Synergy are to deliver the highest 
quality products and services to our customers and maintain 
the cost of quality at its minimum value through methods 
which prevent the manufacture of defective units by 
continually striving to reduce device-to-device variability 
through the use of statistical process control (SPC) 
techniques. SPC is augmented with many traditional control 
systems. The quality systems, as outlined herein, are 
implemented to satisfy Synergy's and our customers' quality 
requirements. 

The Quality Assurance Organization has the 
responsibility to represent our customers' quality goals 
within the Synergy environment and to verify that the intent 
of this program is carried out in its entirety. Verification 
shall be accomplished by meeting with and providing 
information to our customers, suppliers and Synergy 
management; by teaching statistical control and data 
analysis techniques; by auditing products, processes and 
systems; and by following up to ensure that corrective 
action is being implemented as necessary. 

Product Testing Summary 
Through wafer fabrication, all Synergy material is 

continuously monitored for conformance to requirements. 
Any wafer that would be a reliability hazard or expected to 
not yield good dice, is stopped and assigned to engineering 
analysis. 

After polysilicon (poly2) is activated, a complete electrical 
Parametric Test is performed. Similarly, complete electrical 
Parametric Tests are also done after Metal 1 and Metal 2. 
Again, any wafer that would be a reliability hazard or 
expected to not yield good dice, is stopped and aSSigned 
to engineering analysis. 

Synergy has developed the ability to perform AC wafer 
parametriC testing at both hot and cold temperatures, if 
required, for die shipments or economic reasons such as 
assembly in an expensive package. 

Post assembly, all products go through a test flow whose 
objective is to guarantee, as a minimum, the specification 
of the data sheet. Customer special requirements are 
reviewed by Synergy product engineering staff and included 
in the test programs and/or customized test flows. 

: '/' 
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Burn-in for an 
Additional 24 Hrs. 

r 
I:-

From Assembly 

Electrical Test, Hot 

Electrical Test, Cold 

.. 
To Burn-in Facility 

- _1- - --, 
Burn-In 

- -1- - .J 

From Burn-in Facility 

Electrical Test, Post Burn-in 

L~----",- No After 2nd ~ Scrap 
Burn-in Material 

Yes 

Electrical Test, Hot QA 
AQL=0.1% 

Electrical Test, Cold QA 
AQL = 0.1% 

Inspection, Visual & Mechanical 

Inspection, QA 
AQL=O.25% 

Pack 

Shipping QA 
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~YNERGY QUALITY AND RELIABILITY 
~M~ __________________________________________________________________________ ___ 

Qualification Procedures 
New products, packages and processes are qualified for non-normalized evaluations such as 85/85, ESD or 

per procedures as stringent or beyond MIL-STD-883C. We ALPHA tests on RAMs. 
also use JEDEC, ASTM and other standard test methods 

I Lot 1 I 

I 
Wafer 

I Sort 

I Assembly I 

I 
Class 

I Test 

~ 48 Hr. I 
Burn-in 

I 
Iinitial Characterization I 

Data Collection 

I Data Reduction 

~nitial Characterization J 
Report 

I 
Review of Data 

I by Engineering 

I 
Engineering 

Sample Release I 

I 
500 

I HTOL 

I Prelimina:t Release I 
to Pro uction 

I 
2000 

I I 
1000 

HTOL HTOL 

A) Product Qualification Flow Chart 
(Generic Product on Existing Technology) 

I Lot 2 I 

I 
Wafer 

I Sort 

I Assembly I 

I 
Class 

I Test 

48 Hr. ~ Burn-in 

I Lot 3 I 

I 
Wafer 

I Sort 

I Assembly I 

I 
Class 

J Test 

y 48 Hr. ~ Burn-in 

I Extended I 
Stress 

I Characterization Data Collection I 

I Data Reduction J 

~ Combined Data Reduction I 

I Final Characterization Report I 

I 
I Assembly I l 500 

Quais HTOL 

Qualification Package Contains: I Samples 
Qual Data 
Class/Assy. Yield 
Shmoo Plots 

L 
Review Data for 3 Lots 

by Engineering 

I 
Final Release to 

Production 
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~YNERGY 
SEMICONDUCTOR QUALITY AND RELIABILITY 

B) Package Qualification Teat Condltlona 

Minimum 
MIL-STD-883 Teat End Sample 

Teat Method Teat Conditions Duration Point Size 

High Temp. Storage 1008 +175·C (C,D,P) 1000 Hrs. E 45 
+150·C (M) 

Temperature Cycle 1010 -65·C to + 150·C 1000 Cycles E,V(P) 45 
(C,D,M,P) E,V,H (C,M,D) 

Thermal Shock 1011 -55·C to + 125·C 100 Cycles E,V(P} 45 
(C,D,M,P) E,V,H (C,M,D) 

Autoclave NfA +121·C, 2 Atm, 100% RH (M,P) 96 Hrs. E,V 22 

HumidityfHAST N/A +131·C, 85% RH, Biased (P) 50 Hrs. E,V 22 

SaH Atmosphere 1009 +35·C (C,D) 24 Hrs. V 22 

Solventsfflux 2015 Chemicals (C,D,M,P) V 11 

Mechanical Shock 2002 1500G Peak (C,D) 6 Orient. E,H 22 

Variable Vibration 2007 20G Peak (C,D) 3 Orient. E,H 22 

Centrifuge 2001 30,OOOG (C,D) Yl0rient. E,H 22 

Die Adherence 2019 Die Shear (C,D,M,P) To Destruction 5 

Wire Bond 2011 Wire Pull (C,D,M,P) To Destruction 100 

Cavity Moisture 1018 + 1 OO·C Bake (C,D) 1 Cycle ppm Water 3 

Seal Integrity 2024 Lid Torque (D) To Destruction 11 

Lead Strength 2004 B2 Bend Fatigue (C,D,M,P) To Destruction 11 

Solderabil~y 2003 +150·C 80 Hrs. V 11 
+ 1 OO·C Steam 4 Hrs. V 

(C,D,M,P) 

C = Solder-sealed Ceramic, 0 = Glass-sealed Ceramic, P = Plastic, E = Electrical Test, H = Hermeticity Test, V = Visual Inspection 
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SYNERGY QUAUTY AND REUABIUTY 

~ ----------------------------------------------------------------------
Even though the present process is state-of-the-art, both 

from a performance and a reliability point of view, we 
continuously feed back new information into the process. 

Reliability failure rate is extremely low, rendering 
quantification very costly. However, because Synergy 
continuously refines the understanding of its process, it is 
expected to have better and better reliability as process 
improvements are tested and implemented per our rigorous 
change procedure system. A special focus is directed to 

failure analysis. Even though the number of failures are 
limited, a point is made to feed back into the process 
improvement program all failure analYSis from any life test 
or customer return. The table that follows summarizes the 
minimum testing requirements. Also, each change is 
reviewed by a committee of Quality, Reliability and Process 
specialists that will add any test or evaluation that is viewed 
as necessary. 

C) Process Qualification Procadures 

Sample Package DIjt or Wafer Assembly 
Te.tHem Test Conditions SIZe Chanaa Change Change 

High Temperature 1000 hrs. @TA_ +175°C 45 unnsllot 0 0 0 
Storage Life MIL-STO-883, Method 1008 1 to 3 lots 

High Temperature and 50 hrs.@TA=+131°C, RH = 85%, 22 unitsllot 0 0 0 
Humidity Bias Life VEE specified per device type 1 t0310ts 
(HAST) (plastic only) 

Pressure Cooker 96 hrs. @TA=+121°C, RH = 100% 22 unnsllot 0 0 0 
(plastic only) 1 to 3 lots 

Thermal Environmental Solder Heat @TA = +220°C, 30 sec., 45 unnsllot 0 X 0 
250 cycles @ -65°C to + 150°C and 1 to 3 lots 
100 shocks @ ~5°C to + 125°C 

Mechanical 20G, 10 to 2000Hz; 1500G, O.Sms; 22 unnsllot 0 X 0 
Environmental 30000G, 1 min. (ceramic only) 1 to 3 lots 

Lead Fatigue 90 degree bends, 3 bends 11 unnsllot X N/A X 
MIL-STO-883, Method 2004 B2 1 to 3 lots 

Solderabilny +230°C, 5 sec., Rosin Base Flux 11 unnsJIot X N/A X 
MIL-STO-883, Method 2003 1 t0310ts 

Long Term 1000 cycles @ -65°C to + 150°C 45 unitsllot 0 0 0 
Temperature Cycle MIL-STO-883, Method 1010C 1 t0310ts 

0= Performed, X = Performed, if necessary. 
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~~ -------------------------------------------------------------------------
Product Reliability 

Design for Reliability 

Our Techno.lo.gy and Design Rules are crafted by our 
reside.nt device scientists who use very conservative rules. 
Typically, we look for the toughest industry standards such 
as 20 FITs or better. We have measured 10 FITs with a 
very conservatively estimated O.Sev activation energy. 

ASSET ! designs include conservative device design 
rules. This allows us to be very successful in "shrinking" 
our designs. Without reaching the limit of our technology, 
we have, with our initial shrink, substantially improved 
speed performance. The interconnect is also designed 
conservatively with: 

1.9ES Afcm2 for Metal 1 and 
. 1.0ES Afcm2 for Metal 2, 

giving good resistance to electromigration. 
All minimum dimensional design rules are Checked oli a 

computer. Other design rules are checked manually. We 
use Cadence Physical Design Verification (PDV) software 
running on Sun 4 SPARCstations. 

Accelerated Testing 

Accelerated testing is done through: 
1) HTOL, where forcing a junction temperature of 

+12SoC to +17SoC and using a conservative 
activation energy of O.SOev, gives us an 
acceleration of between 20X and 80X. 

2) Electromigration, where we use both a temperature 
of +lS0°C to +200°C and a current density of 2E6 
to SE6Afcm2.. This gives us a very aggressive 
acceleration, in the range of 1 hour equivalent to 1 
year, which aliows us to have a good estimation of 
the electro migration wearout of our metalization 
system. For electromigration, we use the Black 
model with the equation coefficients of Ea = O.SOev 
and n = 2.0. 

3) Elimination of early failures for infant mortality 
threugh burn-in. RAMs are burned-in 100% and 
logic is sampled to a O.S% L TPD. Burn-in is 48 
hours at a maximum junctien temperature of 
+12S0Cto +175°C. 

4) Alpha particle testing using lj.1.Ci Radium 226 
(Ra226) with alpha flux density of 3.8S E8 alphasl 
cm2/hr and lj.1.Ci Thorium 228 (Th228) with a flux 
density of 2.76E8 alphaslcm2/hr. For an application 
density of 5.0E-2 alpha/cm2/hr we have 
demonstrated a FIT soft error failure rate of much 
less than 200 FITs. 

Wafer Process Control and Reliability 

1) Wafer procesS control and reliability differs from 
wafer level parametric testing. It is a key part ef 
our wafer level moniter pregram. As an example, 
we m()nitor metal width by a minimum and wide 
line double Kelvin measurement. This mohiter has 
no. impact on yield, but is key to the current density 
through a minimum line, therefore to the 
electromigration wearout performance. 

2) Wafer process control and reliability uses several 
methods such as: 

In-Process 

Construction analysis (cross section, with 
visual and SEM analysis using optical and/or 
microscope). Visual inspection is performed 
at different steps of the process. 

SPC in-line monitors for thin film thicknesses 
and Sheet Rho, CDs, particle counts, etc. 
Topside integrity 

Parameter trend analysis of over 150 electrical 
parameters 

Product reliability is monitored throughout the 
manufacturing process using: 

Statistical Process Control (SPC) monitors for 
thin film thicknesses and Sheet Rho, CDs, 
particle counts, etc. 

Visual inspection with optical microscopes and 
SEMs for non-destructive and destructive 
analysis including cross sections. 

Specifications covering process flow, travelers 
through each manufacturing operation and 
operation procedures. 

Extensive electrical measurements (over 500 
different parameters measured on every wafer 
after Metal 2, sampled after poly and Metal 
1) and graphs of key monitors. 

Topside integrity. 

End Product 

The "end product" is checked extensively in wafer form 
with test programs that include speed measurements. After 
assembly in a package, parts are tested over temperature 
to the full data sheet specification. Then they all go through 
a 48-hour burn-in program (100% for RAMs and to a 0.5% 
L TPD for logic). 

In addition, random samples from the standard 
production go through our Reliability Program: 

HTOL up to 10,000 hours 
Pressure pot up to 168 hours 
85/85 up to 1,000 hours 
Package qualifications and monitor 
Electromigration end of life evaluation 
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SYNERGY QUALITY AND RELIABILITY 
~M~ __________________________________________________________________________ ___ 

Reliability Characterization 

In its life time, a product typically goes through three 
phases of failure rate: 

A) Early Life Period: when the failure rate decreases 
with time as the infant mortality is being weeded 
out. 

B) Random Failure Period: when the failure rate 
stabilizes to a constant failure rate. 

C) Wear-Out Failure Period: when the failure rate 
increases with time and graphs as a straight line 
on a log normal probability curve. 

Long Term Reliability Program 
The long term reliability of our product is checked 

extensively in its packaged form, after all electrical and 
burn-in operations are completed. Random samples from 
our standard production go through Synergy's Long Term 
Reliability Program: 

~ 
a: 
!!! 
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<II 

" 51 
c: 

~ 
~ 

Distribution of Component Failure 

~ r---------1---------------+---------
... .. I.. ..I .. 

Early Lila Random Failure Wear-Out 
Parlod Period Parlod 

Pressure pot up to 168 hours 
85/85 up to 1,000 hours 

Package qualification and monitor 
Electromigration end of life evaluation 

A quarterly report is published for customer information. High Temperature Operating Life (HTOL) with 
samples from each product family are pulled every 
quarter and tested up to a minimum of 2,000 hours. 
Some are periodically tested to End of Life (or 
10,000 hours) 

Such reports include projected "FIT" rate performances: 
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1 FIT = 1 Failure In 109 Devices' Hours 

HTOL FIT Rate as a Function of End of Life 
Electromlgratlon Projection Activation Energy & Temperature 

10.0 
Ea = 0.90 

9.0 

8.0 

7.0 

6.0 Ea = 0.70 
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4.0 

3.0 
Ea = 1.0 

2.0 

1.0 

0.0 
55°e 700 e 85°e 1000 e 115°e 

Junction Temperature (aj) 

These curves correspond to the "RANDOM FAILURE 
PERIOD" where there is a constant FIT rate. Through 
failure analysis, a dominant Activation Energy can be 
defined for a given product, therefore a FIT rate for a 
defined User Junction Temperature. 
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These curves correspond to the "WEAR-OUT FAILURE 
PERIOD" where the FIT rate increases with time. A single 
metal line current density equivalence can be defined for 
a given product, therefore a FIT rate as a function of time 
for a defined User Junction Temperature. 
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Customer Returns 
Customer returns are treated with high priority. 

Synergy's policy specifies that the customer will receive a 
verbal answer within 5 working days, followed by a written 
report within 2 weeks after we have received the return. 
Routinely, all customer returns are retested per the Final 
Test testing procedure. Any additional evaluation is under 
the control of the failure analysis engineer. 
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o SYNERGY PACKAGE INFORMATION 
SEMICONDUCTOR 

ASSEMBLY 

Synergy offers four microelectronic package 
technologies: (1) transfer molded epoxy resin, with 
and without embedded copper heat spreaders; (2) 
stamped, anodized aluminum cap and base with an epoxy 
preform applied to the sealing surfaces; (3) glass sealed 
ceramic; and (4) solder sealed laminated ceramic packages. 
Packages with a variety of lead counts and outlines (package 
families) are manufactured in each package technology to 
industry accepted dimensional standards such as JEDEC 
(Joint Electron Device Engineering Council). Depending on 
the package family, lead counts vary from 8 (SOIC) to 304 
(PQFP with embedded heat spreader) leads. Packages 
are assembled by Synergy-qualified and controlled 
subcontractors which are located both domestically and 
abroad. 

Lead Ceramic 
Count SIB DIP CERDIP 

20 X 

24 X 

28 X 

259 

PACKAGE FAMILIES 

Synergy's package families are offered for both 
through-hole and surface-mount applications. The 
through-hole class consists of Dual In-line Packages 
(DIPs) ranging from 20 to 28 leads. In addition, 
Synergy provides an assorted range of Ceramic Pin 
Grid Arrays as required for its Semicustom ASIC 
product with lead counts up to 259 leads. Synergy's 
through-hole offerings are summarized in Table 1. 

The surface-mount class consists of Small Outline 
Integrated Circuits (SOICs), Plastic Leaded Chip 
Carriers (PLCCs), Small Outline packages (SOJs), 
ceramic dual packages (FPs), ceramic quad packages 
(CPKs), Metal Quad packages (MQUADs), and Plastic 
Quad Flatpacks with and without heat spreaders 
(PQUADs). Synergy's surface-mount offerings are 
summarized in Table 2. 

Plastic Plastic Ceramic 
DIP Pin Grid Array Pin Grid Array 

X 

X 

Table 1. Synergy Through-Hole Packages 

Plastic Ceramic Metallic Plastic Plastic 
Leaded Leaded Leaded Leadless Small Metal Quad 

Lead Quad Dual Chip Chip Chip Chip Outline Ceramic Plastic Quad w/Heat 
Count Cerpack Cerpack Carrier Carrier Carrier Carrier J-Leaded SOIC SOIC FlatDack Spreader 

8 X 

16 X X 

20 X X 

24 X 

28 X X X X X X X 

44 X 

64 X 

68 X 

80 X 

84 X 

128 X 

160 X X 

208 X X 

240 X 

304 X X 

Table 2. Synergy Surface-Mount Packages 

11·2 
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PACKAGE TECHNOLOGIES In summary, the package types listed in both Tables 
1 and 2 are currently available package types in 
production. Synergy, however, continues to 
investigate, tool, prototype, qualify and introduce other 
package types into production as required by its 
customer demands. 

Different package families may use essentially the 
same package materials, technology and assembly 
procedures. For example, the materials and assembly 
processes are quite similar between the plastic PDIP, 
SOIC, PQFP and PlCC families or between the 
Cerpack and Cerdip families. Therefore, the assembly 
flows can be simply summarized for each of the three 
main package technologies, as shown in Table 3. 

Process Glass-Sealed Solder·Sealed Molded Metal 
Step Ceramic Ceramic Plaatlc Quad 

Die Prep Wafer Saw Wafer Saw Wafer Saw Wafer Saw 
0.1. Wash D.I.Wash 0.1. Wash 0.1. Wash 

2nd Optical 50X Die 50X Die 50X Die 50XDie 
Visual Gate Visual Gate Visual Gate Visual Gate 

Die Atttach Gold Eutectic Gold Eutectic Silver Epoxy Silver Epoxy 
Jumper Chips Cu Leadframe Cu Leadframe 

Wire Bond Ultrasonic Ultrasonic Thermosonic Ultrasonic 
Aluminum Wire Aluminum Wire Gold Wire Aluminum Wire 

3rd Optical 30X Internal 30X Internal 30X Internal 30X Internal 
Visual Gate Visual Gate Visual Gate Visual Gate 

Seal Glass Au-Sn Solder Epoxy Epoxy 
10 min. 15 min. 6 hrs. 6 hrs. 

@+430°C @+320°C @+175°C @+175°C 

Mark Epoxy Ink Epoxy Ink Epoxy Ink Epoxy Ink 

Lead Finish Tin Plate Gold Plate Solder Plate Solder Plate 
(As Received) Deflash 

Hermeticny Fine Leak Gross Leak Not Applicable Gross Leak 
Gross Leak (NID) (Bubble Test Only) (Bubble Test Only) 

Trim/Form Singulate Leads Singulate Leads Singulate Leads Singulate Leads 
Form Leads Form Leads Form Leads Form Leads 

4th.Optical 3X External 3X External 3X External 3X External 
Visual Gate Visual Gate Visual Gate Visual Gate 

Pack Antistatic Tube Antistatic Tube Antistatic Tube Antistatic Tube 
Carriers Carriers Carriers 

Table 3. Synergy Commercial Assembly Flows 

ASSEMBL V SITES 
Synergy maintains one domestic subcontractor: system should do). Amkor has a well established 

Indy Electronics, Inc., in Manteca, California. Indy is 
tuilized primarily for the assembly of MQUADs. 

Amkor ElectroniCs, Inc. provides Synergy's high 
volume production assembly in either its Korean 
(Anam Industrial Co., Ltd., AICl) facilities or its 
Philippines (Amkor/Anam Pilipinas Inc., AAPI) facility, 
depending on the package family. Amkor is a leader 
in quality high volume assembly production and the 
world's largest assembly subcontractor. All Amkor 
facilities are certified to IS09002 (a series of 
manufacturing standards set by the International 
Standards Organization which defines what a quality 

Statistical Process Control (SPC) program to ensure 
high quality assembly. Communications between 
Synergy and all Amkor assembly sites are on a real-
time basis through computer networking with 
CAMSTAR software on AS400 systems. In addition 
to tracking of Work-In-Process (WIP), Synergy also 
receives assembly yield and quality reports on a 
weekly and monthly basis. The philosophies and 
methodologies of Continuous Improvement (CI) are III 
constantly being implemented at Amkor; there is a 
heavy emphasis on training. 
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PACKAGE RELIABILITY 

Package failure mechanisms can originate from 
errors in die design, integrated circuit wafer 
processing, package materials, or package assembly 
processing. Improper handling of the assembled 
device is a common cause of IC failures. Furthermore, 
a package failure mechanism may be determined by 
the environment to which the package is subjected. 
Environmental stresses, such as temperature, 
humidity, mechanical force, electrical stress, or 
combinations of these, can promote circuit failures. 

Synergy conducts package environmental and high 
temperature operating life integrity tests for two 
reasons: 

1. To qualify new packages, assembly facilities, 
major assembly process changes, and major 
package materials changes. In addition, major 
wafer process changes, as well as external 
wafer foundries, are qualified in the same 

MIL·STD·883 
Test Method Test Conditions 

High Temp. Storage 1008 +175°C (C,D,P) 
+150°C (M) 

Temperature Cycle 1010 -65°C to + 150°C 
(C,D,M,P) 

Thermal Shock 1011 -55°C to + 125°C 
(C,D,M,P) 

manner. This assures that the new capability 
meets Synergy's required integrated circuit 
quality standards. 

2. To serve as a routine production monitor of all 
assembly facilities to detect any long term shifts 
in package quality and reliability performance. 

The particular series of stress tests chosen to 
qualify a new package depends on the particular 
package technology and the specific failure 
mechanism of interest. The ceramic packages are 
assembled in such a manner that their cases are 
impervious to moisture. Thus, they are considered to 
be hermetic. In general, ea.Ch of the assembly 
technologies have certain attributable unique failure 
mechanisms. In order to root out failure mechanism 
causes, Table 4 shows which environmental and 
mechanical tests are appropriate for each of the four 
package technologies. 

Minimum 
Test End Sample 

Duration Point Size 

1000 Hrs. E 45 

1000 Cycles E,V(P) 45 
E,V,H (C,M,D) 

100 Cycles E,V(P) 45 
E,V,H (C,M,D) 

Autoclave N/A +121°C, 2Atm,100% RH (M,P) 96 Hrs. E,V 22 

HumiditylHAST N/A +131°C, 85% RH, Biased (P) 50 Hrs. E,V 22 

Salt Atmosphere 1009 +35°C (C,D) 24 Hrs. V 22 

SolventslFlux 2015 Chemicals (C,D,M,P) V 11 

Mechanical Shock 2002 15000 Peak (C,D) 60rien!. E,H 22 

Variable Vibration 2007 20G Peak (C,D) 3 Orient. E,H 22 

Centrifuge 2001 30,OOOG (C,D) Y10rient. E,H 22 

Die Adherence 2019 Die Shear (C,D,M,P) To Destruction 5 

Wire Bond 2011 Wire Pull (C,D,M,P) To Destruction 100 

Cavity Moisture 1018 + 1 OooC Bake (C,D) 1 Cycle ppm Water 3 

Seal Integrity 2024 Lid Torque (D) To Destruction 11 

Lead Strength 2004B2 Bend Fatigue (C,D,M,P) To Destruction 11 

Solderability 2003 +150°C 80 Hrs. V 11 
+ 100°C Steam 4 Hrs. V 

(C,D,M,P) 

c = Solder-sealed Ceramic, 0 = Glass-sealed Ceramic, P = Plastic, E = Electrical Test, H = Hermeticity Test, V = Visual Inspection 

Table 4_ Package Qualification Test Conditions 
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Note that not all of the tests listed in Table 4 are likely to be introduced by the change. Table 5 
necessary for a new package or an assembly process summarizes the tests required for various types of 
change. It is only necessary to focus on a weakness materials/process changes. 

Sample Package Die or Wafer Assembly 
Teat Hem Test Conditions Size Change Change Change 

High Temperature Storage Life 1000 hrs. @ TA = + 175°C 45 un~s/Iot 0 0 0 
MIL-STD-883, Method 1008 1to 3 lots 

High Temperature and 50 hrs.@TA=+131°C, RH = 85%, 22 un~S/lot 0 0 0 
Humidity Bias Life (HASn VEE specified per device type 1 to 3 lots 

(plastic only) 

Pressure Cooker 96 hrs. @TA = +121°C, RH = 100% 22 units/lot 0 0 0 
(plastic only) 1 to 3 lots 

Thermal Environmental Solder Heat @TA =+ 220°C, 90 sec., 45 units/lot 0 X 0 
250 cycles @ -65°C to + 150°C and 1 to 3 lots 
100 shocks @ -55°C to + 125°C 

Mechanical Environmental 20G, 10 to 2000Hz; 1500G, 0.5ms; 22 units/lot 0 X 0 
30000G, 1 min. (ceramic only) 1 t0310ts 

Lead Fatigue 90 degree bends, 3 bends 11 units/lot X N/A X 
MIL-STD-883, Method 2004 B2 1 to 3 lots 

Solderability +230°C, 5 sec., Rosin Base Flux 11 unitsllot X N/A X 
MIL-STD-883, Method 2003 1 to 3 lots 

Long Term Temperature Cycle 1000 cycles @ -65°C to + 150°C 45 units/lot 0 0 0 
MIL-STD-883, Method 1010C 1 t0310ts 

0= Performed, X = Performed, if necessary. 

Table 5. Materials/Process Changes Requiring Qualification 

THERMAL RESISTANCE 

Semiconductor integrated circuits dissipate heat 
while operating; typically, the faster the operating 
frequency, the more heat is diSSipated by the device. 
This temperature increase on the junction of the die 
is a direct function of: (1) the amount of power 
dissipated in the circuit, and (2) on the net thermal 
resistance between the heat source and a reference 
point such as the surrounding ambient of still air at 
+25°C. It has been established (literature) that the 
long-term reliability of a semiconductor component is 
a direct function of the die junction temperature at 
which it is operated. It is, therefore, necessary to 
consider the thermal resistance of the IC package 
before mounting on to a board. 

temperature can be mathematically described as 
follows: 

The thermal resistance of a package is a measure 
of the package's ability to transfer heat from the die 
to the surrounding environment. The basic formula 
for converting power dissipation to estimated junction 

TJ = TA + Po (eJc + eCA) (1) 
or 

TJ = TA + Po (eJA) (2) 

where: 

TJ device junction temperature 
TA ambient temperature (still air) 
Po calculated device power dissipation in watts 
eJC thermal resistance, junction to case 
eCA thermal reSistance, case to ambient 
eJA thermal resistance, junction to ambient 

Only two terms on the right side of the equation 
can be varied by the user - the ambient temperature 
and the device case-ambient thermal resistance. 
Under recommended use, the VEE supply and loading 
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dictate a fixed power dissipation. The 9CA term is 
affected by the system air flow and the package 
mounting technique. On the other hand, the 9JC term 
is essentially independent of air flow and the external 
mounting technique. It is a function of the package 
material thermal conductivities, die bonding method 
and die area. 

There are additional factors which affect the thermal 
resistance of any particular package type such as: 

a. Die Size has a large effect with smaller die sizes 
resulting in higher thermal resistance if other 
package parameters remain unchanged. 

b. Die Attach methods and materials can have large 
effects on thermal resistance if there is excessive 
voiding. Device reliability and mechanical stress 
are also affected. 

No. Body Body Leadframe Body 
Leads Style Material Material Width 

8 SOIC Epoxy Cu 0.150· 

16 SOIC Epoxy Cu 0.300· 

20 SOIC Epoxy Cu 0.300· 

24 Cerdip Alumina A42 0.300· 

24 Cerdip Alumina A42 Q.400· 

28 PLCC Epoxy Cu 0.450· 

28 Sidebraze Alumina A42 0.400· 

28 MOUAD Aluminum Cu 0.450· 

44 PLCC Epoxy Cu 0.450· 

160 POUAD Epoxy w/H/S' Cu 28mm 

208 MOUAD Aluminum Cu 28mm 

'NOTE: 
Heatspreader size is 22mm square. 

c. Leadframe material plays a major role, 
particularly for plastic packages. Copper (with 
its superior conductive properties over A42) 
leadframes greatly improve thermal resistance 
performance. The larger the die attach pad, the 
lower the thermal resistance value. 

d. Package Body Material can also have a large 
affect on thermal resistance, however, selection 
of a particular package type is dictated by 
reliability, manufacturing, cost, etc. 

e. Embedded Heat Spreaders playa major role in 
the reduction of thermal resistance. 

Typical (average) values of junction-to-ambient 
operating temperature values are listed for 
various packages in Table 6. 

Ole Avg. Ole Area Avg. PAD Area Avg.9JA 
Bond (Sq. Mils) (Sq. Mils) (oC/W) 

Epoxy 8,000 15,000 150 

Epoxy 8,100 22,500 95 

Epoxy 8,100 22,500 85 

Eutectic 16,000 38,800 65 

Eutectic 11,200 38,800 65 

Epoxy 16,000 40,000 60 

Eutectic 56,500 98,800 50 

Epoxy 16,000 40,000 50 

Epoxy 16,000 40,000 50 

Epoxy 160,000 377,000 17 

Epoxy 160,000 223,000 19 

Table 6. Thermal Resistance Values at Stili Air 
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As already mentioned, junction-ambient thermal soldered to a printed circuit board. Packages are 
resistance, 9JA, of a particular package is a function often mounted in an inverted position such that the 
of die size, materials, package geometry, power case surface in contact with the die is exposed to the 
dissipation, etc. The way that an IC package is greatest amount of air flow to achieve the lowest 
mounted and positioned relative to the direction and operating junction temperature. In general, 9JA and 
magnitude of forced air cooling within the operating 9JC decrease with an increase in die size, power 
system has a major effect on thermal resistance. dissipation and package size. Thermal resistance will 
Figure 1 shows the typical decrease in 9JA as air flow also decrease with the use of lower conductivity 
is increased from Still Air to 1,000 linear feet per package materials. 
minute (lfm) over low lead count «44) packages 

100 

~ 
"0 
Q) 

.t:! 
1ii 
E 50 
~ 

o 250 500 1,000 

Air Flow (11m) 

Figure 1. Effect of Air Flow on Thermal Resistance 

External heat sinks applied to the IC package also Heat sink performance will vary by size, material, 
have a major impact in lowering thermal resistance design, system air flow, positioning, etc. Figure 2 
by increasing the heat flow to the ambient shows the effect of heat sinks on a 208-MQUAD and 
environment, particularly in high pincount devices. a 160-PQFP with an embedded heat spreader. 
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20 

18 

16 

14 

12 

! 10 

8 

6 

4 

2 

0 

208 MQUAD and 160 PQn Thennal Resistance 

-----208 MQUAD, No HIS 

---0-160 P02, No HIS 

• 208 MOUAD with Pin Fin 
HIS, Thermalloy 23278 

-<>-- 160 P02 with Pin Fin HIS, 
Thermalloy 23278 

• 208 MOUAD with 7 Disk HIS, 

Thermalloy 22988 

A 160 P02 with 7 Disk HIS, 
Thermalloy 22988 

-+ ___ 160 P02 with 7 Disk HIS, Thermalloy 2298t, ________________ _ 

0 2 3 4 5 6 

meters/sec 

Table 5. Materials/Process Changes Requiring Qualification 

11·8 



"" SYNERGY 
~M~OR ________________________________________________________________ ___ 

20 LEAD CEROIP (020-1) 

, 
0.230 15.841 
0.160 4.06 

t 
0.16514.191 
0.125 3.18 

~[O~~:gR::~~gl= 
I~ 11 

1£ 
0.306 [7.77j 
0.283 [7.19 

'-r-r--;r-,;-~~~~~ 

£ 
[--0.050 [1.27] MAX. 

I 
I 

I 

10 

• 0.185 [4.70) 
0.145 [3.68) 

t 

0.015 [0.38) MIN. 

0.100 [2.54)---'1 r
sse 

~I~ : 0.023 [0.58) 
1 0.Q15 [0.38) 

I 
I 

I· 0.900 [22.86) REF. ----1 .. 1 

~15'/O' 
-r---;:.=:.,.t:;~--'--f r 

0.325 [8.26) 0.300 [7.62) BSC 
0.313 [7.95] 

NOTES: 
1- DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 

!5. THIS DIMENSION INCLUDES GLASS PROTRUSION 
AND CAP TO BASE ALIGNMENT TOLERANCES. 
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24 LEAD CERDIP (024-1) 

& 
1.230 [31.24] 
1.180 [29.97] 

R. 0.025 [0.64] REF. 

1& 
0.388 [9.86] 
0.355 [9.02] 

~~~~~ 
12 

I r- 0.065 [1.65] M~. 
~t---- 1 ---. 

0.230 [5.84] f--."=-----=o--=---=---==---=-~~~~___=~=_~ 0.185 [4.70] 
0.160 [4.06] 0.145 [3.68] 

t ------.-L 
0.165 [4.19] [ 0.015 [0.38] MIN. 
0.125 [3.18] 

0.100 [;.54] BSC--'I' I-- 0.065 [1.65] III 0.023 [0.58] 
0.045 [1.14] -111- 0.015 [0.38] 

, , 
11--·---- 1.100 [27.94] REF. -----1·1 

IT 
0.430 [10.92] 0.400 [10.16] BSC. 

0.403j [10.241 ~~ ___ ~--L-

0.015[0.~ 
0.008 [0.20] 

NOTES: 
l DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 

/2,. THIS DIMENSION INCLUDES GLASS PROTRUSION 
AND CAP TO BASE ALIGNMENT TOLERANCES. 
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28 LEAD CERAMIC SIDEBRAZE (C28-1) 

1420 [36 07] 
1.380 [35.05] 

28 

[ R. 0.050 [1.27] REF. 

V 
Q. 
1~' 

PIN 1 INDEX 1 !- 0.065 [1.65] MAX 

j 

J 
14 

0.405 [10.29] 
0.385 [9.78] 

~ 

-r- I 

0.175[4.45] ~ I" 0.060[1.52] 
0.125 [3.18] I ----...L 0.040 [1.02] 

, I I 

0.165[4.19] i ! J l I ~ 0.125[3.18] I I I 

ti, ~I~ I I I 

I L 0.060 (1.52] I 0.023 [0.58] 
0.100 [2.54] BSC -I I 0.040 1.02] I 0.015 [0.38] 

I 
I 

f-I------- 1.300 [33.02] REF. --------1"1 

0.415 [10.54] 
0.395 [10.03] 

~tl 
L 0.012 [0.30] 

0.008 [0.20] 

NOTES: 
1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 
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28 LEAD PLASTIC DIP (P28-1) 

28 15 

. & 
1'420[36'0~ 1.350 [34.29] 

r'J r'J r'J r'J Cd I ~ 

0.390 [9.91] 
0.340 [8.64] 

~O~~~~~~~~~~ 

& 
--j r- 0.070 [1.78) MAX. 
I I 

14 

0.210 [5.33J I 0.195 [4.95] 
MAX. 0.125 [3.18] 

n= 
0.425 [10.80] 
0.390 [9.91] 

Ll~ 

-.-~--r 
~: I ---L 

~:~~ I j j l ! L 0.Q15 [0.38) MIN. 

0.100[2.54)BSC J f- 0.070[1.78) ~I~ 0.022[0.56) 
: 0.045 [1.14] I 0.014 [0.36] 

I 1.300 [33.02) REF. i 

NOTES: 
1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 
~ THIS DIMENSION DOES NOT INCLUDE MOLD FLASH WHICH 

MAY BE AS MUCH AS .010 [0.25] PER SIDE. 
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20 LEAD CERAMIC FLATPACK (F20-1) 

& 
_ 0.495 [12.57] _ 

0.475 [12.07] 

& 
0.025 [0.64] MAX.- I--

I 
I 

f 

-11- 0.006 [0.15] 
II 0.004 [0.10] 

0.310 [7.87] TYP. 
0.260 [6.60] TYP. 

~t 
~ 

0.410 [10.41] 
0.380 [9.65] 

PIN # 1 INDEX ~,'i'-rrT""TT--rT"",.,..,_r_rr".....,n_r1,-----'-t 
1) 1 

1 I 
I I 

I 1 

1 I 
I I 
I 

1 10 
I 
I 

0.050 [1.27] Bse -i i- ~i~ 0.019 [0.48] 
I I 0.015 [0.38] r- 0.4&1[11.43] REF. --i 

NOTES: 
A. DIMENSIONS ARE IN INCHES AND [MILLIMETERS). 

&,. THIS DIMENSION INCLUDES GLASS PROTRUSION AND 
CAP TO BASE ALIGNMENT TOLERANCES. 
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1.000 [25.40] 
0.900 [22.86] 

BASE 

I I 0.045 [1.14] 
~~ 0.030 [0.76] 

0.090 [2.29] 
0.070 [1.78] 
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24 LEAD CERAMIC FLA TPACK (F24-1) 

& 
0.075 [1.91] MIOC 

£. 
0.400 [10.16]SO ~ 
0.370 [9.40] . I 

! I , 
1 , t 

-II-- 0.006 [0.15] 
II 0.004 [0.10] 

PI 

, 
0.363 (9.2 

1 0.348 8. 
N#11NE<\ 

2] 
84] TYP. 

, , 
24 , 1 

1n 18 

6 

: 1 
112 

1 : 
, , 

: 1 1 
1 : 

, , 
: 1 1 

, , 

0.050 [1.27] sse -I' I- JIL 
: 0.019 [0.48] 
I 0.015 [0.38] 

0.250 [6.35] REF. -I 

r-.orES: 

-, 

1. DlrvEN3lCNSJIR: IN IJIO-ES}}K) [MWWETERSj. 

& lHS DlrvEN3lOIIlfIO..UES G..ftSS PROTRJSIOII 
}}K)Cl>PTOBAS:AUGN'vENTTQ.ERM(ES. 

11·14 

i 

e 

0.045 [1.14] 
0.030 [0.76] -

-

1.096 [27.84] TYP 
1.066 [27.08] . 

~ 
I 0.090 [2.29] r- 0.070 [1.78] 



-0 
SYNERGY 
EM~ ____________________________________________________________ _ 

28 LEAD CERAMIC FLATPACK (F28-1) 

& 
0.030 [0.76] MAX. -

28 

I ,--
I 

I 
I 

I 
I 
I 

I 

& 
0.705 [17.91] -------j 
0.675 [17.15[ I 

0.405 [10.29] TYP 
0.365 [9.27] . 

I 
I 

I I~I~ 
PIN # 1 INDEX \, 0.400 [10.16]TYP 

\ 0.370 [9.40] . 

'r'-rrr--rr--rr~rr-rr-r1"~ 
114 
I 
I 

0.050 [1.27] Bse ~ f- JiL 0.017 [0.43] 
I I 0.013 [0.33] 

I------- 0.650 [16.51] REF. ----I 

NOTES: 
1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 

&THIS DIMENSION INCLUDES GLASS PROTRUSION AND 
CAP TO BASE ALIGNMENT TOLERANCES. 

11·15 

--H- 0.006 [0.15] 
II 0.004 [0.10] 

1.180[29.97] 
1.100[27.94] 

BASE 

I I 0.045 [1.14] 
~- 0.030 [0.76] 

I 0.090 [2.29j r- 0.070 [1.78 

III 



~YNERay 
SEMICONDUCTOR 

64 LEAD CERQUAD FLATPACK (E64-1) 

~:::!::~:::::!:)~ 
I t 0.550 [13.97] (4X)1 I 

PIN #1 INDEX \ 11 g::~; n 1 :~~l ~g: I I 
L 0.536 [13.61] I 
, 0.524 [13.31] -, 
, I ' 

~------- I 
0.065 [1.65] 

121 0.055 [1.40] 

1.385 [35.18] SQ. 
1.365 [34.67] SQ. 

0.974 [24.74j TYP. 
0.954 [24.23 TYP. 

Ui JI r 0.0''1'''11'''1 , , l-- 0.007 [0.18] (64X) 

~ ~'''' ['''11'''1 ""~ I .• 
0.916 [23.27] SQ. 
0.904 [22.96] SQ. 

1------ 1.134 [28.80]TYP. 
1.114 [28.30] TYP. 

NOTES: 
1. DIMENSIONS ARE IN INCHES[MILLIMETERS] 

0.009 [0.23] jl 
0.005 [0.13] 

0.033 [0.84] ---.J ~I~ 
0.023 [0.58] -I FR-4 

RETAINING 
RING 

# 6-40 UNF-2A 
COPPER STUD --j I-- 0.118 [3.00] I I 0.094 [2.39] 

1210.085 [2.16] (3x) 
0.075 [1.91] (3X) 

ILt 
.495 [12.57] SQ . 
.475 [12.07] SQ. 

~ 
CAP 

0.046 [1.17] 
0.036 [0.91] 

& THIS DIMENSION INCLUDES GLASS PROTRUSION AND CAP TO BASE 
ALIGNMENT TOLERANCES. 
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~YNERGY 
~M~ __________________________________________ ----__________________ ___ 

80 METAL QUAD FLATPACK (Q80-1) 

fl 
64 

0.785 [19.94] 
0.777 [19.74] 

,-, 
( I 

0.724 [18.40) 
REF 

0.917 [23.30] 
0.909 [23.10] 

\ , 

~1 
0.681 [17.301 
0.673 [17.10 

1 0.114 [2.90] ,---', 
0.122 [3.10] r DETAIL -A-

~ " 

~ ~': 
C;004(0.102) I , \, TSEATINGPLANE 

DETAIL -A-

0.10912.77j t 0.099 2.51 t 0° MIN. 
0.009 [0.231 mBa rOM "Q9 

0.01710.430 Jl ~[~-.i 0°-7° 0.013 0.33f-! 
0.036 [0.93] 
0.026 [0.67] 

0.014 [0.35] TYP. 

0.032 [0.80] BSC 

NOTES: 
1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 
2. CONTROLLING DIMENSION: [MILLIMETERS]. 
3. TOP VIEW, CAVITY DOWN 

11-17 

II 



~r!!Im!Y -------------------------------------------------------
128 METAL OUAD FLATPACK (0128-1) 

~ 

1---____ 1,.236 [31.40) ____ ~ 

0.035 [0.89) X45" 
1.220 [31.00) 

1.236131.40j 
1.220 31.00 

1.094 [27.79) 
1.086 [27.58) 

0.976 [24.80) 
REF. 

I 
33 

I 
64 

-,J 
0.008 [0.20) X45" 

(3 PLCS) 

0'1~5[3'86) DETAIL-A-2 38 [3.50) 

FCB004 (0 102)1 f J~ SEATING 
. . PLANE 

DETAIL -A-

0.135 [3.431 It 
0.125 [3.17 t o· MIN. j f o.OO6~.'~ 

r--[-t oor 

g:g~g Ig:~~l J l I I ) 0.0~6IO.93l -l f- 0.026 0.67 

0.014 [0.35) TYP. 

0.0315 [0.80) 
ssc 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS) 
2. CONTROLLING DIMENSION: [MILLIMETERS). 
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o 
SYNERGY 
~~OR ____________________________________________________________________ __ 

160 METAL QUAD FLATPACK (Q160-1) 

f------- 1.232[31.30j 
1.224 [31.10 

1.094 [27.79j 
1.086 [27.58 

1.232 [31.30j 
1.224 [31.10 0.998 [25.35] REF. 

1.094 [27.791 
1.086 [27.58 

40- - 8 

0.135 !3.43] 
0.1253.17] 

0.033 rO.013] 
MrN. 

NOTES: 

I 

80 

t.;at ~o .. ,o,. 

r _I-to-_r 

J l ~ ~ g:g~~ fg:~~ 
0.012 [0.30] 

TYP. 

0.0256 [0.65) 
SSC 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 
2. CONTROLLING DIMENSION: [MILLIMETERS]. 

11-19 

DETAIL -A-

III 



~Y -------------------------------------------------------
208 LEAD METAL QUAD FLATPACK (Q208-1) 

NOTES: 

1.086 [27.58] 
208 157 1-t" UDDDDMDDDDMDDI ::: ~;~! IDMDDDDD!ooJ

I 

rr=:'- PINHO. ' I "'''1 
1.232 [31.30] 
1.224 [31.10] . 

1.094 [27.70] ;--', 1.004 [25.50] 

1006 ~'~. '.' ",~lF 
, 

104 

0'1~52[3'86] [ETAiLoA
~8[3.50] 

~ SEATING 
c:; .004 (O.102j I t PLANE 

DETAIL -A-

0.135 [3.43] 0° MIN lr 
0.125[3.17] t . . idtf0OO6 [015] 

J -3= 0° 7° 

0.010[0.25] J Wl ~ ~ -MIN. . 0.024 [0.60] 
0.020 [0.40] 

0.009 [0.23] TYP. 
0.0197 [0.50] 

esc 

1. DIMENSIONS ARE IN INCHES 
AND [MILLIMETERS]. 

2. CONTROLLING DIMENSION: [MILLIMETERS]. 
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o 
SYNERGY 
~~ -------------------------------------------------------------
240 LEAD METAL QUAD FLATPACK (Q240-1) 

1--_____ 1.370 [34.S0] _____ ~ 
1.354 [34.40] 

0.035 [0.S9] 1;:::1.252 [31.79]::::1 
x450 1.244 [31.59] 

240 1 1 rr-:,- P'NlI.D. ' 

1 .370 [34.S0] 
1.354 [34.40] 

1.252 [31.79] 
1.244 [31.59] 

, 
61 

VENT CAP 
c.eORE .r 03.17 

,_," 100.125J 
I \ 
I I , , 

120 

O.OOS [0.20] x45° 
(3 PLCS) 

1.162 [29.52] 
REF. 

- 12 

0.152 [3.S6] r DETAIL -A-

~.13S[3.50] __ ---. 
/" " 

. : \ 

~--t: <::;.004(0.102) I t \ -SEATING 
',__ PLANE 

0.135 [3.43] 

0.125 13.17] t-=rFrl1RlR"m=l~={= 

0.010 [0.25] ] 
0.020 [0.51] 

-l t-0.016 [0.40] 

0.009 [0.23] J ~ I II )0.::::0.60] 

0.0197 [0.50] TYP. 
esc 

~ 
1. CONTROLLING DIMENSION: [MILLIMETERS]. 
2. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 

11-21 

DETAIL -A-

III 



o.YNERGY E~ ____________________________________________________________________ __ 

I 304 LEAD METAL QUAD FLATPACK (Q304-1) 

1.685 [42.80] 
1.669 [42.40] 

7 [37.79] 1.56 
1.558 [39.58] 

1 -

-- . 

'- PIN 11.0. 

1.685 [42.80] 
1.669 [42.40] 

1.567 [37.79] 
1.558 [39.58] 

VENT CAP 
C-BORE 

, 
~03.17 , [00.1251 

f \ 
I , , --

- 22 

1.478 [37.53] 
REF. 

76 - 1 

, , 
77 152 

0.172 [4.37] r DETAIL -A-
1 0.158 [4.01] /---

~ , \ 
FC8 .004@.f2) J~i SEATING PLANE 

,----

8:m Fa:~lt"""'===ff==l= ..., 0.005 [0.13] 

0.010 [0.25] ] 
MIN. 

0.0197 [0.50] 
SSC 

~ 

J I II ) 0:~:·[0.60] ---I r- 0.016 [0.40] 

0.009 [.23] TYP. 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 
2. CONTROLLING DIMENSION: [MILLIMETERS]. 

11-22 

DETAIL -A-



~YNERQY 
EM~ ____________________________________________________________________ __ 

28 LEAD PLASTIC LEADED CHIP CARRIER (J28-1) 

22 

0.180 [4.57] TYP 
0.165 [4.19] . 

15 

28 1 

0.048 [1.22] X 45' C 
0.042 [1.07] . 

R. 0.020 [0.51] MAX. 

8 

0.020 [0.51] MIN. 

0.120 [3.05) TYP -----.C 0.090 [2.29) . 

, ~~~=---..- SEATING PLANE 

0'050[1'27]BSC~L IIII I "" ... ", 
~~~~0'013[0'33] . 

0.032 [0.81] TYP 

~ 
0.026 [0.66] . 

0.430 [10.92] TYP 
0.390 [9.91] . 

fIl 0.495 [12.57] 
0.485 [12.32] 

---T 
SQ. £ 

0.456 [11.58) 
Q443 [11.25] 

sa 

0.300 [7.62) REF. 

___ 1 L_ --
----'------= I-I-~ '.056["" -1 f- 0.042 [1.07] 

NOTES: 
1- DIMENSIONS ARE IN INCHES AND [MILLIMETERS). 

/5, THIS DIMENSION DOES NOT INCLUDE MOLD FLASH 
PROTRUSION OF 0.010 [0.25) INCH MAX. PER SIDE. 

11-23 
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~~y ---------------------------------------------------------
28 LEAD CERAMIC LEADED CHIP CARRIER (H28-1) 

22 

15 

0.042 [1.07] X 45° C 
0.038 [0.97] . 

8 

R. 0.025 [0.64] TYP. 

0.495 1LI sa[ 0.470 11.94 . 

~ 0.300 [7.62] REF. 
0.475112.07] sa i 0.445 11.30J . U -------

0.050 [1.27] TYP 
0.030 [0.76] . 

+ 0.120 [3.05] TYP 
r±=:::r-c:r-o-=-o::::rlc:r-t::rd:=::l:-r--~ 0.090 [2.29] . 

8: l~g (t§I)TYP. 

t 

0.050 [1.27] BSC -+--I 

NOTES: 

, , SEATING PLANE 

J LL 0.021 [0.53] J U 0.017 [0.43] TYP. 

0.032 [0.81] TYP 
0.026 [0.66] . 

0.430 [10.92]sa I 
0.390 [9.91] .---1 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 
~ THIS DIMENSION INCLUDES CAP TO BASE ALIGNMENT 

TOLERANCE. 
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~YNERCJY 
~~ -------------------------------------------------------------------
28 LEAD METALLIC LEADED CHIP CARRIER (M28-1) 

0.045 [1.14] x 45' C. R 0.015 [0.38]lVP. 

15 ,----- / DETAIL-A-

/' --..../ 

p
q..,.,..,..."...... ........... _-----'tmmmmd/",' '/\,,1 

0.180[4.57] MAX. 

I-C-l J 
rQl.OO4 (0.102)1 ~ ~ 

f-0.30~:~~ -,/" 

0.430 [10.92] 
0.390 [9.91] 

0.010310.26] 
0.0097 0.25] 

0.020 [0.51] MIN. ] 
~~ --r 0.021 0.53 

~ ~0.013!0.331 

0.050 [1.27] 
SOC 

NOlES 
1.DIM8'lSONSAREININCHESII.ND[MIWMETIR:1. 

~lHISOIM8'lSONDOEiSNOl1NCWDEMOLDRA9-I 
'-WHIC HMA YBEASM UC HAOO.Ol0[0.25] ~SDE 

11-25 

0.032 [0.811 
0.026 [0.66 

DETAIL-A-

II 



~YNERCJY 
EU~ ________________________________________________________________________ _ 

44 LEAD PLASTIC LEADED CHIP CARRIER (J44-1) 

0.695 [17.65] =: 
0.640 [16.26] 

0.045 [1.14] x 45° C. 
44 

r ::::::::~ l 
-r----------------~ I 

f [J'-=- 'L I 
0.695 [17.65] PIN 1 1.0. 
0.685 [17.40] 

& 12-
0.654116.61l 
0.640 16.26 

R. 0.015 [0.38] TYP. 

I 
23 

,..___----,/ DETAIL -A-

0.180[4.57] ~'------7-----' \ 

~f-'~""C=---h.O""0 .. 4"(0"'.1"0"'2"l~-;.---·-----' ~,,)- SEATING PLANE 

~0'500 [12.70] REF~'t ' 
0.630 [16.00] 

0.156 [3.961 
0.126 [3.201 

0.590 [14.99] 

0.0103 [0.261 
0.0097 [0.251 

DETAIL-A-

0.020 [0.51] J 
MIN. 

~ II 0.021 [0.5:1 

~ f:--~ 0.013 [0.33] 

0.050 [1.271 
BSC 

NOTES: 

0.032 [0.811 
0.026 [0.66] 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 

&THIS DIMENSION DOES NOT INCLUDE MOLD FLASH 
WHICH MAY BE AS MUCH AS 0.010 [0.251 PER SIDE. 
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~YNEROY 
~M~ ________________________________________________________________ ___ 

68 LEAD PLASTIC LEADED CHIP CARRIER (J68-1) 

0.985 25.02] 

0.940 23.88 
0.045 [1.14] x 45' C. 

F 0.995125.27] g 
~ 0'954124'231~~ R. 0.D15 [0.38] TYP. 

9 ~ ~ 
I I I T o-II ~ I-so 

I I PIN 11.0. 

0.995125.27] 
0.985 25.02] 

~ 
0.954124.23j 
0.940 23.88 

U -44 

,~~,/ DETAIL-A-

0.180[4.57] MAX. ~r----------4---' \ 

f-'c:cJ><:C-'-+-=~ .......... "" __ ---'~-;- SEATING PLANE 

I 
27 

celOM .'~11 t 1_1- ' !i 0.800 [20.32] REF. " / 

0.930123.621 
0.890 22.61 

NOTES: 

0.050 [1.27] 
esc 

~ ~ 0.021 10.53j I I 0.013 0.33 

-I I- 0.032Io.81j 
0.026 0.66 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 

&'THIS DIMENSION DOES NOT INCLUDE MOLD FLASH 
WHICH MAY BE AS MUCH AS .010 [0.25] PER SIDE. 

11-27 

DETAIL -A-

III 



~Y -------------------------------------------------------
84 LEAD PLASTIC LEADED CHIP CARRIER (J84-1) 

0.045 [1.14) x 45° C. 

1.195130.351 
1.185 30.10 

& 
1.154 [29.311 
1.140 [28.96 

I 
33 

~ 
PIN 11.0. 

R. 0.Q15 [0.38] TYP. 

I /DETAIL -A-
53 

,,,.---- ... 

0.180[4.57) MAX. =r------------~-___, \. 

1-'[[]~C-+..0"'04.,(""0.,.10""2"")I..,'r----'~-)- SEATING PLANE 

I ~-1.000[25.40)REF.~r' 
~ 1.130128.701 ~ 

1.090 27.69 

0.15613.961 
0.126 3.20 

0.00831°.211 i---- 0.0077 0.20 

~~~ 

0.020 [0.51) ] 
MIN. 

NOTES: 

0.050 [1.27) 
esc 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS). 

&THIS DIMENSION DOES NOT INCLUDE MOLD FLASH 

11·28 

DETAIL -A-



..,. 
SYNERGY 
~M~ ________________________________________________________________ ___ 

8 LEAD PLASTIC SOIC (Z8-1) 

~ 
0.15713.991 
0.150 3.81 

~ 
0.19614.97] ---I 
0.189 4.80] ~ I 

L ~;:::::::;:;:::=:;:;::j 
4 

0.019 [0.48] 
0.014 [0.36] 

-1 r- 0.0098 1°.25] II ~ 0.0075 0.19] 

r-r I 
0.22415.691 0.24416.2°1 
0.195 4.95 0.230 5.84 

~O::;J~) 
0.010 [0.25] 

5" TYP. 

0.068 [1.73]TYP 
0.061 [1.55] . 

I 0.01°10.25l TYP --.L 0.004 0.10 . 

f.-FEl.:£.c·:...J-"",.OO-' (0"--.1""'02-) --,I---,t.----~-V--V--y---y-~---t- SEATING PLANE 

0.050 [1.27] BSC 

EO" MIN. f 
0.061 [1.54] 
0.055 [1.39] 

L --->-t 
,\ \-- 0.0351°.891 

--\ 0.016 0.41 

NOTES: 
1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS). 

~ THIS DIMENSION DOES NOT INCLUDE MOLD FLASH 
WHICH MAY BE AS MUCH AS 0.010 [0.25] PER SIDE. 
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~YNERGY 
~~ -------------------------------------------------------------------
16 LEAD PLASTIC SOIC (Z16-1) 

~ 
0.299 [7.59) 
0.292 [7.42) 

& t 0.412 [10.46) J 
0.402 [10.21) 

16 9 I 

L C;:;=n=;:;=:r;:::::::r::;::r==n=J 

0.104 [2.64) i O.OW2.46) 

8 

L P, 

F===1=t====l 

1~g&1!lg~~ 

Tnl 
0.347 [8.81) 0.410 [10.41) 
0.335 [8.51) 0.400 [10.16) 

5· TYP. 

?~~m~ 
0,016 [0.41) 
0.010 [0.25) 

X 45· 

0.012 [0.30) TYP --..e- 0.005 [O.13) . 

-..-___ '-l::H::H:Jf--bH:J-t:f-t:f-J::J-:~ SEATING PLANE 

I 

-11-
I I 0.050 [1.27) BSC 

O.MIN']8 

0· -8· 

~ 
,\ \-0.040[1.02) --I 0.024 [0.61) 

NOTES: 
1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS). 

~ THIS DIMENSION DOES NOT INCLUDE MOLD FLASH 
WHICH MAY BE AS MUCH AS 0.010 [0.25) PER SIDE. 
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~YNERGY 
~M~ ________________________________________________________________ ___ 

20 LEAD PLASTIC SOIC (Z20-1) 

1:-
0.299 [7.59] 
0.292 [7.42] 

r-- g:~~g n~:~ ----1 
I~ ~ ~ ~ ~ ~11 

L t:n==n=n=n==n==nr=n=;:;==;:;=n=l 

0.104 [2.64] 
0.097 [2.46] 

10 

--j r-- 0.012 [0.30] 

II ~ 0.009 [0.23] 

iri 
0.347 [8.81] 0.410 [10.41] 
0.335 [8.51] 0.400 [10.16] 

5'TYP. 

~5~P~ 
0.016 [0.41] X 45' 
0.010 [0.25] 

0.012 [0.30] TYP --.C 0.005 [0.13] . 

~ SEATING PLANE 

I 

--1 !-- 0.050 [1.27] BSC 

,·-,·E 
t=-\-- 0.040 [1.02 

-\ 0.024 [0.611 

NOTES: 
1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 

&THIS DIMENSION DOES NOT INCLUDE MOLD FLASH 
WHICH MAY BE AS MUCH AS 0.010 [0.25) PER SIDE. 
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~YIIERCJY 
~ -------------------------------------------------------------------

28 LEAD CERAMIC SOIC WITH HEAT SINK STUD (S28-1) 

0.382 [9.70] 
0.366 [9.30] 

1 

0.585 [14.86] 
0.555 [14.10] 

.180 DIA. 

0.550 [13.97) 
0.542 [13.77) 

14 
R. 0.014 [0.36] TYP. 

0.012 [0.305) TYP.] 0.164 [4.171 
0.174 [4.42 

I 
, 

I 0.160 [4.06] 
MAX. 

I , 

II ~I~ I I I 0.020 [0.51) 
0.040 [1.02) esc I :- i 0.016 [0.41) 

:-0.520 [13.21] REF.-----: 

11-32 

NOTES: 

0.008 [0.20] 
0.004 [0.10] 

0.034 [0.86) 
0.030 [0.76] 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 
2. HEA TSINK IS ELECTRICALLY INSULATED FROM THE 

INTEGRATED CIRCUIT. . 



~YNERGY 
EM~ ____________________________________________________________________ __ 

16 LEAD PLASTIC SOJ (Y16-1) 

ffi 
0.412 [10.46] 
0.402 [10.21] 

0.272 [6.91) 
0.262 [6.65] 

~~ 

0.140 [3.56] TYP 
0.120 [3.05) . 

0.050 [1.27] PIN 1IDENT. 

J ~ OO~ 112"'~ 

NOTES: 

S'TYP. 

L S'TYP. 

0.016 [0.41] 
0.010 [0.25] 

X 45' 

0.03610.911 TYP 
~ 0.028 0.71 . 

---,-SEATING PLANE 

t DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 
!lJ:,. THIS DIMENSION DOES NOT INCLUDE MOLD FLASH 

WHICH MAY BE AS MUCH AS .010 [0.25] PER SIDE. 
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~YNERGY 
E~ ____________________________________________________________________ __ 

28 LEAD PLASTIC SOJ (Y28-1) 

~ 
0.299 [7.59) 
0.292 [7.42) 

0.140 [3.56) TYP 
0.120 [3.05) . 

NOTES: 

.&. 
0.711 [18.06) =1 0.701 [17.81) 

15 

0.019 [0.48) TYP 
0.014 [0.36) . 

0.272 [6.91) 
0.262 [6.65) 

~~ L 5° TYP. 

0.016 [O.41)X 450 
0.010 [0.25) 

5° TYP. 

0.036 [0.91) TYP --.E. 0.028 [0.71) . 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS). 

&THIS DIMENSION DOES NOT INCLUDE MOLD FLASH WHICH 
MAY BE AS MUCH AS .010 [0.25) PER SIDE. 
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~YNERGY 
~M~ ____________________________________________________________ _ 

259 LEAD CERAMIC PIN GRID ARRAY (G259-1) 

f-1-~------1.8S0±0.020 ---------11 
T 000000000000000000 
S 0~00000000000000~0 
R 000000000000000000 
Q 000000000000000000 
P 000000000000000000 
N 00000 00000 
M 00000 00000 
l 00000 00000 
K 00000 00000 
J 00000 00000 
H 00000 00000 
G 00000 00000 
F 00000 00000 
E 000000000000000000 
D 000000000000000000 
C 000000000000000000 
B 0~00000000000000~0 
A I 00000000000000000 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

, .. I-- O.l00±O.OO5 

1.700±O.010 -------1 .. 1 

PITCH=.100x17 

1.100±o.Oll 

--
\ , 

\l 0.040 X 45· 

~ 
COPPER TUNGSTEN HEATSIN~ Al INDEX MARK ~ 

11-35 

1-- 0.087 >0.010 

1.000 ± 0.010 

0.050 ± 0.01 0 

0.180±O.015 

NOTES: 
1.0 Heat sink and pins, and package lid are gold plated. 

III 



~YNERGY 
~ ---------------------------------------------------------
28 LEADLESS CHIP CARRIER (L28-1) 

~ g~;g 1::~:.=1 INDEX FEATURE R. 0.008 [0.20] TYP. 

--y-__ 1 28 I 

0.475112.071 
0.455 11.56 

REF. (4x) 
12 

0.015 [0.38] x45° C. 

0.0321~·811 . 
0.022 ~.56 

(28) ~ 

0.030 ~.76IiJ 
0.020 0.51 

(28 ) 
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25 

18 

I r--

~ 0.09712.461 
0.077 1.96 

1-0.053 [1.33] MAX. 

I • 

NOTES: 
1. DIMENSIONS ARE IN INCHES [MILLIMETERS). 



~YNERGY 
~~ ----------------------------------------------------------------------

160 PLASTIC QUAD FLATPACK WITH HEATSPREADER (R160-1) 

1.238131.451 
1.218 30.95 

1.106128.101 
1.085 27.56 

160 
I 

1.238131.451 
1.21830.95 --------1 

0.998 [25.351 
REF. 

80 ,--', r DETAIL-A-

,~ ,I 
0.161[4.10] ~ " 

r-c:lf-':::=-+nn..........,"'M""AX ....... · __ J_U SEATING 
rAJ.OO4(0.102)1 t " -,' PLANE 

.... _---,'" 

g:l~!~:~1 t O.MIN·t 
0.009 [0.231 U rOU

•

OO 

0.01~m:251 r Jl h1~-" --1 f- 0.03710.951 
0.026 0.65 

0.0151°.381 
0.009 0.22 

DETAIL-A-

0.0256 [0.65] 
BSC 

NOTES: 
1. DIMENSIONS ARE IN INCHES NO [MILLIMETERS]. 
2. CONTROLLING DIMENSION: [MILLIMETERS]. 
3. THE PIN 1 10 MARK IS ROUNDED AT THE BOTTOM. ~ 

THE REMAINING MARKS ARE FLAT AT THE BOTTOM.~ 
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208 PLASTIC QUAD FLATPACK WITH HEATSPREADER (R208-1) 

1.215 [30.85] 
1.195 [30.35] 

f-oo----- 1.21513o.85j ~ 1.19530.35 

1.106 [28.10] ----~--i 
1.085 [27.56] 

0.866 [22.0J 
RE:F 

I I 
~ ~ 

1.004 [25.50] 
REF. 

,~l 
__ ..... r DETAIL -A-

;' , 
I \ 

1-0-=C,-+-,-~--,-,:.,-,.-__ ~J.- SEATING 
1~.004(0.102)jf \, ..... ___ / PLANE 

0.161 [4.10] J 
MAX. 

0.142 [3.60] 
0.125 [3.17] 

DETAIL -A-

J lJl l1 _0.:~:;0.60] --i ~ 0.016 [0.40] 

0.012 0.30 
0.0197 [0.50] 0.00510.13l 

BSC -

0.010 [O.25]J 
MIN. 

NOTES: 
1. CONTROLLING DIMENSION: [MILLIMETERS]. 
2. DIMENSIONS ARE IN INCHES AND [MILLlME:TERS]. 
3. THE PIN 1 ID MARK IS ROUNDED AT THE BOTTOM. ~ 

THE REMAINING MARKS ARE FLAT AT THE BOTTOM. ~ 
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304 PLASTIC QUAD FLATPACK WITH HEATSPREADER (R304-1) 

NOTES: 

1--_____ 1.687 [42.85) ____ --I 
1.667 [42.35) 

1.26 [32.0) 
304 REF. 229 
E 1.571 [39.90) ::.bJ 

1.557 [39.56) 

rr:c' · "'''''- ""'''''''" - 228 

1.687 [42.85) 
1.667 [42.35) 

1.579 [40.10) 
1.557 [39.56) 

76 -

77 

1.26 [32.0) 
REF. 

1.476 [37.50) 
REF. 

~~,~J 
152 

0.177 [4.50) r lETAiL-A-
MAX. / ___ y 
t~\ ~ J~+SEATING 

C; .004(0.102) I t \ / PLANE 

DETAIL -A-

'--

0.157[4.00)t t 0.125 [3.17] 0° MIN. 0.009 [0.23) II0t ~ 0004 ~~ 

0.010 [0.25)-'--J J ~l J 1-+ 0°_7° 
MIN. I- 0.024 [0.60) 

0.016 [0.40) 
0.011 [0.28) 

0.0197 [0.50) 0.006 [0.16) 
Bse 

1. DIMENSIONS ARE IN INCHES AND [MILLIMETERS]. 
2. CONTROLLING DIMENSION: [MILLIMETERS]. 
3. THE PIN 1 10 MARK IS ROUNDED AT THE BOTTOM. ~ 

THE REMAINING MARKS ARE FLAT AT THE BOTTOM""""L...-J"'""" 

11-39 

m 





°SYNERGY -- SEMICONDUCTOR -------------------

Corporate 
Headquarters 

Synergy Semiconductor 
3450 Central Expressway 
Santa Clara, CA 95051 
Tel: 408-730-1313 
Fax: 408-773-3590 

East Coast Sales Office 

Synergy Semiconductor 
325 Boston Post Rd, Unit 1 
Sudbury, MA 01776 
Tel: 508-443-1440 
Fax: 508-443-1443 

Sales 
Representatives 

Alabama 
BITS, Inc. 
3801 Triana Blvd., 
Suite 19 
Huntsville, AL 35805 
Tel: 205-881-2900 
Fax: 205-881-7333 

Arizona 
AL TEK Components 
4635 S. Lakeshore Dr. 
Suite 122 
Tempe, AZ 85282 
Tel: 602-345-4575 
Fax: 602-345-4100 

AL TEK Components 
5005 Calle Chacras 
Tucson, AZ 85718 
Tel: 602-529-0443 
Fax: 602-345-4100 

Arkansas 
Southern States Marketing 
23 Inca Lane 
Hot Springs Village, AR 
71909 
Tel: 501-922-0807 
Fax: 501-922-0807 

Domestic Sales Representatives 

California (Northern) 

Premier Technical Sales, 
Inc. 
3235 Kifer Road, 
Suite 310 
Santa Clara, CA 95051 
Tel: 408-736-2260 
Fax: 408-736-2826 

California (Southern) 

Spectrum Rep Company 
31368 Via Colinas, 
Suite 101 
Westlake Village, CA 
91362 
Tel: 818-706-2919 
Fax: 818-706-2978 

Spectrum Rep Company 
25 Mauchly, Suite 311 
Irvine, CA 92718 
Tel: 714-453-1525 
Fax: 714-453-1925 

Excel Associates 
6885 Flanders Drive 
San Diego, CA 92121 
Tel: 619-587-0545 
Fax: 619-587-1380 

Canada 
Clark-Hurman Associates 
(Ottawa) 
308 Palladium Drive, 
Suite 200 
Kanata, Ontario 
K2B 1A1 
Tel: 613-599-5626 
Fax: 613-599-5707 

Clark-Hurman Associates 
(Montreal) 
78 Donegani, Suite 200 
Point Claire, Quebec 
H9R 2V4 
Tel: 514-426-0453 or 

514-426-0454 
Fax: 514-426-0455 

Canada (Cont.) 
Clark-Hurman Associates 
(Toronto) 
20 Regan Road, Unit 14 
Brampton, Ontario 
L7A 1A7 
Tel: 905-840-6066 
Fax: 905-840-6091 

Colorado 
Waugaman Associates, Inc. 
4800 Van Gordon 
Wheat Ridge, CO 80033 
Tel: 303-423-1020 
Fax: 303-467-3095 

Connecticut 

Technology Sales, Inc. 
237 Hall Avenue 
Wallingford, CT 06492 
Tel: 203-269-8853 
Fax: 203-269-2099 

Delaware 

Wyck Marketing Inc. 
3701 Church Road 
Mt. Laurel, NJ 08054 
Tel: 609-727-1070 
Fax: 609-727-9633 

Florida 
ElectroCraft Inc. 
2240 Belleair Road, 
Suite 285 
Clearwater, FL 34624 
Tel: 813-530-3788 
Fax: 813-530-9252 

ElectroCraft Inc. 
9127 Chianti Court 
Boynton Beach, FL 33437 
Tel: 407-364-0933 
Fax: 407-364-0935 

Florida (Cont.) 
ElectroCraft Inc. 
1908 St. Andrews Place 
Longwood, FL 32779 
Tel: 407-682-7832 
Fax: 407-682-7832 

Georgia 
BITS, Inc. 
One Meca Way 
Norcross, GA 30093 
Tel: 404-564-5599 
Fax: 404-564-5588 

Idaho 

Waugaman Assoc. - Utah 
876 East Vine 
Salt Lake City, UT 84107 
Tel: 801-261-0802 
Fax: 801-261-0830 

illinois 
Electronic Components 
I nI'l. 
4 W 200 Denny Road 
Aurora, IL 60506 
Tel: 708-888-0099 
Fax: 708-888-0998 

Louisiana 
Southern States Marketing 
23 Inca Lane 
Hot Springs Village, AR 
71909 
Tel: 501-922-0807 
Fax: 501-922-0807 

Maryland 
ETSI 
3 Church Circle, 
Suite 120 
Anapolis, MD 21401 
Tel: 410-974-9351 or 

301-858-8530 
Fax: 410-974-8247 



_~~ERGY ____________________ _ 
SEMICONDUCTOR 

Domestic Sales Representatives 

Massachusetts New Jersey (Cont.) Oregon Texas 

Technology Sales, Inc. Wyck Marketing, Inc. General Electronics, Inc. Southern States Marketing 
332 Second Avenue 3701 Church Road 9011 SW Beaverton- 1702 N. Collins Blvd. 
Waltham, MA 02154 Mt. Laurel, NJ 08054 Hillsdale Highway Suite 250 
Tel: 617-890-5700 Tel: 609-727-1070 Suite 2C Richardson, TX 75080 
Fax: 617-890-3913 Fax: 609-727-9633 Portland, OR 97225 Tel: 214-238-7500 

Tel: 503-297-8500 Fax: 214-231-7662 
Minnesota New York Fax: 503-233-8655 

Southern States Marketing 
HMR Inc. J-Square Marketing 

Pennsylvania 400 E. Anderson Lane 
9065 Lyndale Avenue South 161 C Levitown Parkway Suite 126 
Minneapolis, MN 55420 Hicksville,NY 11801 Wyck Marketing, Inc. Austin, TX 78752 
Tel: 612-888-2122 Mailing Address: 3701 Church Road Tel: 512-835-5822 
Fax: 612-884-4768 P.O. Box 103 Mt. Laurel, NJ 08054 Fax: 512-835-1404 

Jericho, NY 11753 Tel: 609-727-1070 
Southern States Marketing Mississippi Tel: 516-935-3200 Fax: 609-727-9633 

BITS, Inc. Fax: 516-935-0029 1445 North Loop W. 

South Carolina Suite 375 
3801 Triana Blvd., Technology Sales, Inc. Houston, TX 77008 
Suite 19 920 Perinton Hills Office BITS,lnc. Tel: 713-868-5180 
Huntsville, AL 35805 Park 12609 Sandwood Court Fax: 713-868-5188 
Tel: 205-881-2900 Fairport, NY 14450 Raleigh, NC 27613 
Fax: 205-881-7333 Tel: 716-223-7500 Tel: 919-676-1880 Utah 

Fax: 716-223-5526 Fax: 919-676-1881 
Montana Waugaman Assoc. - Utah 

North Carolina South Dakota 876 E. Vine 
Waugaman Associates, Inc. 

HMR Inc. Salt Lake City, UT 84107 
4800 Van Gordon BITS,lnc. 

9065 Lyndale Avenue Tel: 801-261-0802 
Wheat Ridge, CO 80033 12609 Sandwood Court Fax: 801-261-0830 
Tel: 303-423-1020 Raleigh, NC 27613 

South 

Fax: 303-467-3095 Tel: 919-676-1880 
Minneapolis, MN 55420 

Virginia 
Fax: 919-676-1881 

Tel: 612-888-2122 

Nevada (Clark County) Fax: 612-884-4768 Electronics & Technology 

North Dakota Sales 
AL TEK Components Tennessee (East) 235 Prince George Street 
4635 S. Lakeshore Dr., HMR Inc. 

BITS, Inc. Anapolis. MD 21401 
Suite122 9065 Lyndale Avenue 

One Meca Way Tel.: 410-974-9351 or 
Tempe, AZ 85282 South 301-858-8530 
Tel: 602-345-4575 Minneapolis, MN 55420 

Norcross, GA 30093 
Fax: 410-974-8247 

Fax: 602-345-4100 Tel: 612-888-2122 
Tel: 404-564-5599 

Fax: 612-884-4768 
Fax: 404-564-5588 

New Jersey 
Washington 

J-Square Marketing Oklahoma Tennessee (West) General Electronics, Inc. 

BITS,lnc. 2330 255th Street N.W. 
161 C Levitown Parkway Southern States Marketing 

3801 Triana Blvd. Stanwood, WA 98292 
Hicksville, NY 11801 1143 Rockingham 

Suite 19 Tel.: 206-246-8096 
Mailing Address: Suite 106 

Huntsville, AL 35805 Fax: 503-297-8655 
P.O. Box 103 Richardson, TX 75080 

Tel: 205-881-2900 Jericho, NY 11758 Tel: 214-238-7500 
Tel: 516-935-3200 Fax: 214-231-7662 

Fax: 205-881-7333 

Fax: 516-935-0029 
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Washington D.C. 

Electronics & Technology 
Sales 
235 Prince George Street 
Anapolis, MD 21401 
Tel.: 410-974-9351 or 

301-858-8530 
Fax: 410-974-8247 

Domestic Sales Representatives 

Wisconsin (Northern) 

Electronics Components 
Int'i. 
4 West 200 Denny Road 
Aurora, IL 60506 
Tel.: 708-888-0099 
Fax: 708-888-0998 

Wisconsin (Western) 

HMR Inc. 
9065 Lyndale Avenue 
South 
Minneapolis, MN 55420 
Tel.: 612-888-2122 
Fax: 612-884-4768 

Wyoming 

Waugaman Associates, Inc. 
4800 Van Gordon 
Wheat Ridge, CO 80033 
Tel.: 303-423-1020 
Fax: 303-467-3095 

International Sales Representatives 

China 

Pinnacle Technologies Co. 
4/F & 3/F, NO.3 Bldg. 
Changting Industrial Area 
Xianjin Rd. 
Fuzhou, China 
Tel.: 011-86-591-729174 
Fax: 011-86-591-717704 

Northstar Computers 
A-1209 Hui Yuan 
International Apartment 
Beijing, China 11000101 
Tel.: 011-86-1-491-6692 
Fax: 011-86-1-499-1238 

Germany 

SMI 
Wildbahn 
15236 Frankfurt (oder) 
Markendorf 
Postfach 379 
15203 Frankfurt (oder) 
Tel.: 0335-546-2005 
Fax: 0335-546-3251 

Hong Kong 
Pinnacle Technologies Co. 
Flat C, 5/F., Cheung Yin 
Bldg. 
220 Cheung Sha Wan Road 
Shamshuipo 
Kowloon, Hong Kong 
Tel.: 011-852-708-4830 
Fax: 011-852-708-4923 

Israel 

EL-GEV Electronics Ltd. 
P.O. Box 50 
Building 101 
Tirat-Yehuda 73175 
Israel 
Tel.: 011-972-3-971-2056 
Fax: 011-972-3-971-2407 

Japan 
Macnica, Inc. 
Hakusan High-Tech Park 
1-22-2 Hakusan, Midori-Ku 
Yokohama City, 226 Japan 
Tel.: 011-81-45939-6140 
Fax: 011-81-45939-6141 

H.Y. Associates Co., Ltd. 
1-10 Sekimachi-Kita 
3-Chome 
Nerima-Ku 
Tokyo, 177 Japan 
Tel.: 011-81-339297111 
Fax: 011-81-33928-0301 

Korea 

Sungwoon Co., Ltd. 
5th FI., Indeok Bldg. 307 
Yangjee-Dong, Seochoku 
Seoul, Korea 
Tel.: 011-822-576-197011 
Fax: 011-822-579-5628 

Sunin Technology Inc. 
Rm. 1901 Samkoo BID 
16-49, Hangangro 3-ka 
Yongsan-Ku 
Seoul, Korea 
Tel.: 011-822-705-0852 
Fax 011-822-705-0856 

Singapore 

B.B.S. Electronics Pte. Ltd. 
1, Genting Link, #05-03 
Perfect Industrial Building 
Singapore 1334 
Tel.: 011-65-748-8400 
Fax: 011-65-748-8466 

Taiwan 

Pinnacle Technologies Co. 
4F No. 270 Nan-Kang Road 
Sec., 3 
Taipei, Taiwan R.O.C. 
Tel.: 011-886-2-788-8909 
Fax: 011-886-2-651-2307 
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Authorized Distributors 

West Coast/Central Insight Electronics, Inc. Insight Electronics, Inc. Nu Horizons Electronics 
8705 S.W. Nimbus Ave. 4835 University Sq. Corp. 

Insight Electronics, Inc. Suite 200 Suite 19 5555 Oakbrook Parkway 
1515 W. University Dr. Beaverton, OR 97005 Huntsville, AL 35816 Suite 340 
Suite 103 Tel: 800-677-7716 Tel.: 205-830-1222 Norcross, GA 30093 
Tempe, AZ 85281 503-644,3300 Fax: 205-830-1225 Tel: 404-416-8666 
Tel: 800-677-7716 Fax: 503-641-4530 Insight Electronics, Inc. Fax: 404-416-9060 

602-829-1800 10855 W. Potter Rd. 
Nu Horizons Electronics Fax: 602-967-2658 Insight Electronics, Inc. Wauwatosa, WI 53222 

12701 Research Blvd. Tel.: 414-258-5338 Corp. 
Insight Electronics, Inc. Suite 301 Fax: 414-258-5360 19 Corporate Place 
2 Venture Plaza Austin, TX 78759 107 Audubon Road, Bldg. 
Suite 340 Tel: 800-677-7716 Insight Electronics, Inc. 1 
Irvine, CA 92718 512-250-0885 115 E. Aurora Road Wakefield, MA 01880 
Tel: 800-677-7716 Fax: 512-331-5811 Suite 101 Tel: 617-246-4442 

714-727-3291 
Northfield, OH 44067 Fax: 617-246-4462 

Fax: 714-727-1804 Insight Electronics, Inc. 
Tel.: 216-467-2522 1778 Plano Road Nu Horizons Electronics 

Insight Electronics, Inc. Suite 320 Fax: 216-467-3412 Corp. 
9980 Huennekens Richardson, TX 75081 8965 Guilford Road 
San Diego, CA 92121 Tel: 800-677-7716 Insight Electronics, Inc. Suite 160 
Tel: 619-677-3100 214-783-0800 3005 Breckinridge Blvd. Columbia, MD 21046 
Fax: 619-677-3131 Fax: 214-680-2402 #210-A Tel: 410-995-6330 

Duluth, GA 30136 Fax: 410-995-6332 Insight Electronics, Inc. Insight Electronics, Inc. Tel.: 404-717-8566 
1295 Oakmead Parkway 15437 McKaskle Fax: 404-717-8588 Nu Horizons Electronics 
Sunnyvale, CA 94086 Sugar Land, TX 77478 Corp. 
Tel: 800-677-7716 Tel: 800-677-7716 Insight Electronics, Inc. 18000 Horizon Way 

408-720-9222 713-879-0577 4333 Park Terrace Dr. MI. Laurel, NJ 08054 
Fax: 408-720-8390 Fax: (214-680-2402 Suite 101 Tel: 609-231-0900 (NJ) 

Insight Electronics, Inc. Westlake Village, CA 215-557-6450 (PA) 
Insight Electronics, Inc. 91361 Fax: 609-231-9510 364 Inverness Dr. So. Suite 12002 115th Avenue, N.E. Tel: 800-677-7716 105 Kirkland, WA 98034 818-707-2101 Nu Norizons Electronics 

Englewood, CO 80112 Tel: 800-677-7716 Fax: 818-707-0321 Corp. 
Tel: 800-677-7716 206-820-8100 39 U.S. Route 46 

303-649-1800 Fax: 206-821-2976 East Coast Pine Brook, NJ 07058 
Fax: 303-649-1818 Tel: 201-882-8300 

Insight Electronics, Inc. Insight Electronics, Inc. Nu Horizons Electronics Fax: 201-882-8398 

1365 Wiley Road 55 Cambridge Street Corp. 
Nu Horizons Electronics 

Suite 142 Suite 301 4801 University Square 
Corp. Burlington, MA 01803 Suite 11 Schaumburg, IL 60173 

Tel.: 617-270-9400 Huntsville, AL 35816 6000 New Horizons Blvd. 
Tel: 800-677-7716 

Fax: 617 -270-3279 Tel: 205-722-9330 Amityville, NY 11701 
708-885-9700 

Fax: 205-722-9348 Tel: 516-226-6000 
Fax: 708-885-9701 

Insight Electronics, Inc. Fax: 516-226-6140 
Nu Horizons Electronics Parkdale IV Building 
Corp. Nu Horizons Electronics 

5353 Gamble Drive 
3421 N.w. 55th Street Corp. 

Suite 330 
Ft. Lauderdale, FL 33309 333 Metro Park 

SI. Louis Park, MN 55416 
Tel: 305-735-2555 Rochester, NY 14623 

Tel.: 612-525-9999 
Fax: 305-735-2880 Tel: 716-292-0777 

Fax: 612-525-9998 Fax: 716-292-0750 
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