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ECL INDEX

FUNCTION TYPE SEC.-PAGE
BASIC AND MULTIFUNCTIONAL LOGIC MODULES
9-lnput OR/NOR Gate . . . . . . . . . . . . . . .. .. ... . ECL2501 44
Dual 4-Input OR/NOR Gate . . . . . . . . e e e e e e ECL2500 4-1
Triple 2-Input OR/NOR Gate . . . . . . . . . . . . . . . . ... ECL2502 41
Triple 3-Input NORGate . . . . . . . . . . s e e e e e - . . . . ECL2505 441
Quadruple 2-Input NOR Gate . . . . . . . . . . . . . . . . ... ECL2503 41
Quadruple Delay/Inverter Gate . . . e e e e e e . ECL2504 41
Quadruple 2-Input OR Gate (Common Base) T ECL2511 4-1
4Wide 2-Input OR-AND/NOR-ORGate . . . . . . . . . . . . . ... ECL2509 413
4-Wide 3-Input NOROR Gate . . . . . . . . . . e e e e e ECL2506 4-13
4Wide 3-3-3-2-Input OR-AND/NOROR Gate . . . . . . R ECL2510 413
5Wide 2-Input NOR-ORGate . . . . . . . . . . . o . . . .. ECL2507 413
6-Wide 2-Input NOR-ORGate . . . . . . . . e e e ECL2508 4-13
Dual 2-Wide 2-Input OR-AND/NOR-OR Gate (Common |nput) e ECL2513 413
Dual 3-Wide 2-Input NOR-OR Gate {Common Inputs) . . . . . . . . . ECL2512 413
ARITHMETIC AND DECODER MODULES
ABitGtoupCarry - . . . . . . . ... ECL2515 4.33
Full Suth-Carty Adder . . . . . . . . A, ECL2516 433
3Bit Decoder with Enable . . . . . . . . . . .. ... ECL2517 445
MULTI-DUTPUT BATES (DRIVERS)
Dual 2-ihput OR/NOR Gate
{3 OR Butputs per Gate, 1 NOR Output per Gate) . ECL2520 453
Dudl 3-1fiput OR Gate (3 OR Outputsper Gate) . . . . . . . ECL2521 453
Dual 3-lhput NOR Gate (3 NOR Outputs per Gate) ECL2523 4.53
Dual h-lhpu’t NOR Gate (2 NOR Outputs per Gate) ECL2522 453
LINE REGEIVERS/IDRIVERS
Dudl Diffeténtial-Amplifier Receiver . . . . . . . . . . . . . . .. ECL2530 465
Bual Libe Brivet . . . . . . . . . . . .. e ECL2531 4-65
con¥EHTERS
Dudl HLL-t6-ECLOR/NOR . . . . . . . e e ECL2536 473
Hual EEL4B-HLLOR/NOR . . . . . . . . . o oo e ECL2537 473
STORAGE (LATEHES)
Dudl D-thpe Latch . . . . . . . S .. ......... ECL2540 485
Bual Hingle-Input Gated Clocked Latch . . . . . e ECL2541 4-85
Hual 3-Input Gated Clocked Latch ECL2542 485
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ECL
TECHNICAL INFORMATION

ultra-high speed: 2-3 ns

The ECL2500 Series is a compatible catalog family of ultra-high-speed (2-3 ns) ECL
functions designed to fulfill the integrated-circuit requirements of next-generation computer
systems. Twenty-eight device types perform both multifunction and complex logic, storage,
and interface functions (up to 13 gates/package), all of which are offered in the economical
industry-standard 16-pin plastic dual-in-line package.

sumniary of functions

- Gates/Pkg |[Number of Types Remarks
Logic
Basic Gates and 1-6 18 Complementary Outputs
Multifunction Gates High Fan-in
High Fan-out
Dotted |nputs/Outputs
Multi-Output
Arithmetic and 5-12 3 Full Adder
Decoder 3-Bit Decoder
B-Bit Group Carry
Interface
Line Driver 2 1 Drives Two 50-Q Lines
Line Receiver 2 1 High CMRR
High-Level-to-ECL
Converter 2 1 Compatible with TTL,
ECL-to-High-Level DTL, RTL
Converter 2 1
Storage
Multifunction Latch 4 1 Single-input gated
Complex Latch 9-13 2 2-input gated
Total Compatible Functions 28
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ECL

TECHNICAL INFORMATION

absolute maximum ratings

Power Supply Voltage (Vcc to Veg)
Input Voltage (V;, @ Vgg = 0.0 V)
Output Source Current

Storage Temperature Range

6V

+ 2V

40 mA d-c
—40°C to 150°C

recommended operating conditions

Ve (Pin @ and/or Pin ) ) 132V
Vg g (Pin @9 ) OV (Gnd)
Ve (Pin (9 ) 3.2V
Operating Temperature Range 0° to75° C
System Impedance 50Q
electrical characteristics of basic ECL gate
Test Conditions: Viee =132V, Vg =0,
Vge = -3.2V, T, = 256°C
Typical

Fan-out 1-10

Speed Fan-out = 1 t, (10% — 90% pts) 28ns

tp {50% pts) * 23ns

Fan-out = 10 Tt 4.3 ns

% * 35ns

Power Dissipation/Gate Unterminated, Pp 30 mW

Terminated, Py ** 60 mW

Logic Leveis:

Logical “1"* 400 mV

Logical 0" —400 mV

Noise Margin 200 mv

*See switching waveforms in figure 6.
**Complementary outputs driving 50 { to Gnd and 270 { t0-3.2 V.
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TECHNICAL INFORMATION

basic ECL gate

The basic ECL gate configuration is shown in figure 1. The high-speed performance results
from the nonsaturating operation of the high-f; transistor current switches. The high im-
pedance of the load (input to differential amplifier) coupled with the low impedance of the
driving source (emitter-follower output) allows high d-c fan-out. High-speed operation and
high a-c fan-out are possible because all circuits are designed to operate in a 50-Q system.
When high-speed operation is a requirement, it is recommended that terminated 50-Q
transmission lines be utilized to interconnect circuits. )

The basic ECL gate design of the ECL2500 Series provides both the output function Y and
its complement Z; however, to maximize logic capability, some modules have only one
output.

To minimize the number of packages to implement a system, and to reduce external
connections, many units in the ECL2500 Series include logical connections between gates
within the package. In-phase collector dotting (positive AND logic), out-of-phase emitter
dotting (positive OR logic), and multiple inputs common to one package pin have been
utilized to provide a very comprehensive logic family. An example of output dotting within
the package is shown in figure 2. The positive logic WIRED-AND function is achieved by
connecting in-phase collectors and the incorporation of an up-level clamp transistor. The
positive logic WIRED-OR function within the package is accomplished by connecting
out-of-phase-emitter-follower outputs. This inherent logic flexibility provides the system
designer with a logic family with 1.6 times the logic/module density of conventional digital
logic families.

figure 1. ECL gate

Vee

AAA.
VVV

S A Z2=A+B
B Y=A+B

z=A+B

Y=A+B
Vgg!GND)
A
o— e AAA—————0 VEE
B
(a) CIRCUIT SCHEMATIC {b) POSITIVE LOGIC DIAGRAM
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ECL
TECHNICAL INFORMATION

figure 2. ECL output dotting
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D O O Denotes Collector Dot
{a) CIRCUIT SCHEMATIC (b) POSITIVE LOGIC DIAGRAM
logic levels ™~

Typical logic levels for the basic gate are 400 mV for a logical “1” and-400 mV for a logical
“0" when operating with V¢c=1.32 V, Vgg=—3.2 V, and Vgee= 0 V. Minimum levels when
operating at 25° C free-air temperature and loaded with 50 Q to ground and 270 Q pulldown
to —3.2 V are + 350 mV. These logic levels are ensured with inputs at +200 mV which pro-
vide 1560 mV of d-c noise margin. Since the"aetu\al threshold is approximately 150 mV and
typical output levels are 400 mV, typical d-c noise“margin in excess of 200 mV can be ex-
pected. Transfer characteristics for the basic gate are'shown in figure 3.

For gating functions which have emitter dots or parallel emitter followers, up levels will be
increased by 50 mV to 450 mV. Likewise, down levels will increase by a similar amount to
-350 mV.
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ECL
TECHNICAL INFORMATION

figure 3. transfer characteristics-basic ECL gate
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loading

To minimize package dissipation and to permit the external WIRED-OR (positive logic)
function, the emitter-follower outputs have been left unterminated. The emitter-follower
output is capable of driving a load of up to 25 mA d-c, but requires an externally provided
negative voltage source and termination. The recommended termination includes a 270-Q
resistive load (puildown) to Vge(—3.2 V)and 50 Q to Vigg (GND). To utilize the high-speed
characteristics { = 2-ns switching speeds) of the ECL2500 Series, transmission lines or other
controlled-impedance systems should be utilized to accomplish interconnections. The 50 Q
to ground provide proper termination when a 50-Q transmission line is used.

When operating in a controlled-impedance interconnection system, two general classes of
fan-out loading are permitted. The first (cluster loading) involves loads which can be con-
nected within two inches from any source (output). The measurement is made between
package pins. {Seating plane is used as a reference point.} These loads, called source stubs,
are treated as lumped-capacitance loads which increase switching times but cause no reflec-
tion problems.

Since ECL circuit outputs may be directly wired together (emitter “‘dotted”’) to provide an
OR (positive logic) function, cluster loading constraints apply to each of the sources making
up the WIRED-OR. Up to ten such outputs may be ‘dotted” provided no two are more than
two inches apart.
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TECHNICAL INFORMATION

A second class of fan-out loading is commonly referred to as distributive loading. Such loads
are greater than.two inches from any source as measured between package pins (seating
plane is used as reference point). These loads must be treated as lumped loads along a trans-
mission line. The logic levels and switching speeds of the ECL2500 Series permit a maximum
lumped load of 20 pF with less than a 20 per cent reflection coefficient for a 50-Q printed-
circuit line (er = 4.5). However, these loads must be 4.5 inches or more apart. Smaller
lumped loads may be spaced closer together provided no more than 20 pF exists along any
4.5 inches of line measured outside the two-inch source stub.

Lumped loads may consist of circuit (gate) input capacitance and stub capacitance if used.
Capacitances due to circuit inputs are = 5.0 pF per input, while that attributed to stubs is
dependent on the type of transmission line used. Figure 4 shows a typical distributive-load-
ing arrangement. :

Both cluster and distributive loads may be employed separately or in combination. Termina-

tion resistors for a load configuration involving only a cluster may be placed where conven-
ient, but any other configuration requires termination at the end of the transmission line.

figure 4. typical distributive loading

< 20pF/4.5in.

270 Q STVe . 50

Z,=50 O =
-32vV
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ECL INTEGRATED CIRCUITS

TYPES ECL2500 THRU ECL2505, ECL2511
EMITTER-COUPLED-LOGIC GATES

description

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) BASIC GATES
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS

The ECL2500 series is a compatible family of ECL
functions with basic gate delays of 2 to 3 ns per stage.
The family is specifically designed for operation from

0°C to 75°C.

The ECL2500 family includes:

® | Basic Gate Modules

family features

® Multifunction Gate Modules

® Bistable Modules

® Arithmetic Modules

® Interface Modules

Memory Module

High speed. . .typical gate propagation delay time of 25 ns

Complementary OR/NOR outputs with capability for wired-OR connections

Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for

50-ohm lines

®  High noise immunity: 2225 mV typical at 25°C

This data sheet covers the basic gate modules. Separate data sheets cover the balance of the ECL2500 modules.

ECL2500 series basic gates

The seven ECL2500 series modules that form the basic gate group are shown in the table below. These modules contain
various combinations of the basic ECL gate shown in the schematic of Figure A and the logic diagrams of Figure B.

SUMMARY OF MODULES IN BASIC GATE GROUP

MODULE GATES PER INPUTS PER POSITIVE OUTPUTS PER GATE
MODULE GATE LOGIC Y (OR) Z (NOR)
ECL2500 2 4 OR/NOR 1 1
ECL2501 1 9 OR/NOR 1 1
ECL2502 3 2 OR/NOR 1 1
ECL2503 4 2 NOR 1
ECL2504 4 1 OR/NOR 1 1
ECL2505 3 3 NOR 1
ECL2511 4 2 OR 1
(1 common to each gate)

696L H390100 '9EZL169 S-1Q 'ON Ni1L3IT11ING
1162103 ‘5062103 NYHL 0052103 S3dAL
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ECL
TECHNICAL INFORMATION

unused inputs
To ensure high-speed operation all unused inputs should be tied to —1.0 + 0.5 V.
power dissipation

Basic gate power drain with outputs unterminated is between 22 mW and 34 mW under the
following conditions:

Vee =1.32V All inputs at 400 mV
Vgg =-3.2V '
Vgg =0V

When terminated into 50Q to ground and 270 Q to —3.2V, each emitter-follower output
will dissipate an additional 22 mW in the up-level state and approximately 8 mW in the down-
ievei state. Therefore, a basic gate with terminated complementary outputs will dissipate
approximately 60 mWw.

- switching times

Switching-time performance at 25° C with various capacitive loadings is described in figure
5. This capacitive loading is directly relatable to a-c fan-out assuming 4-5 pF per gate input.
Delay-time degradation with increasing fan-out approximates 75 ps per additional load.
Switching-time waveform definitions and output terminations used for testing are shown in

figure 6.
figure 5. switching time vs loading
5.0
Qo
2
T
Cw
E 2.0f—
z e
n
10— Ta=25°C
0 i | ] | 1
0 10 20 30 a0 50 60
CAPACITIVE LOAD - C (pF)
| ] ] ]
0 4 8 12
A-C FANOUT
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ECL
TECHNICAL INFORMATION

figure 6. switching time waveforms
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arithmetic and decoder

In addition to muiltifunction logic, more complex gating functions such as a 5-Bit Group
Carry, Full Sum/Carry Adder, and 3-Bit Decoder have been included in the ECL2500 Series.
Each of these modules will implement logic functions found in most large systems.

The 5-Bit Group Carry (ECL2515) is designed to provide the “look-ahead” carry feature re-
quired in high-speed adder applications. By utilizing this device and implementing the add
function, significant reduction in addition delay time can be achieved as compared to ripple-

through-carry addition.
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ECL
TECHNICAL INFORMATION

The Full Sum-Carry Adder (ECL25186) produces the sum and carry outputs along with their
complements for 1-bit additions. This addition can be accomplished in less than 3 ns.

The 3-Bit Decoder with Enable (ECL2517) generates a negative logical 1" on one of eight
outputs dependent on the 3-bit binary input. The enable or 4th-bit input permits 4-bit binary
decoding when two ECL2517 packages are utilized as shown in figure 7. Also shown is the
binary decoding for the eight outputs of the ECL2517.

figure 7. 4-bit binary decode application

m e ~
A O 11 5——0 0
7 1 NEGATIVE LOGIC

8p—o0 2 0 =| ABCD
B O 12 I ety
ol—o 2 1 =| ABCD
ECL2517 16| —0 4 2 =} ABCD
c o 13 ) 3 =| ABCD
—=© S 4 =| ABcH
——0 6 5 =| ABCD
Do 14 al—o 7 6 =| ABCD
7 =| ABCD
Decimat =1 58
Binary 8 = AEED
Inputs Outputs 9 =] ABCD
—] 11 s—o0 8 10 =| ABCD
7—o0 o 11 =| ABCD
8 —0 10 12 =| ABCD
12 s 7 13 =| ABcD
e 7 ° 14 =| ABCD
13°L25 16—0 12 15 =| ABCD

1b—o013

2t—o014

[ D o——] 14 a—o 15 |
line driver

Each of the line drivers in the ECL2531 (2 per package) is designed to drive two 50-Q trans-
mission lines from both its in-phase and out-of-phase outputs. This permits fanning-out in
two directions from each output.

42-12 TeEXxAs lNSTRUDM ENTS
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ECL
TECHNICAL INFORMATION

line receiver

The Dual Line Receiver (ECL2530) is designed to provide compatibility with the dual-line
driver; however, it can be driven by any of the functions in the family. Its unique character-
istics stem from optimization of the basic gate differential amplifier allowing input of a dif-
ferential signal. Common-mode noise rejection of the Line Receiver permits transmission of
logic signals over paths which are exposed to rather large noise transients and between areas
in a machine which have devices operating at significantly different junction temperatures.

A typical connection arrangement is shown in figure 8.

figure 8. line driver/line receiver application

o 1.32v

— __ —
) 50 2 LINES 1

— __ |
I

OUTPUT A

135 Q outPUTA
INPUT A

-3.2Vv

VWV

>
>
>

1/2 ECL2531 9

-3.2V i Vv

l 1/2 ECL2530
[ =

100

<
<

——-

-3.2V

INPUT A L

S 135
3 2 56 § LINES

O—A/

-3.2v
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ECL
TECHNICAL INFORMATION

multi-output gates (drivers)

Additional fan-out or drive capability is provided in the ECL2500 Series through the use of
gates with multiple emitter-follower outputs on either the in-phase or out-of-phase side of a
basic gate. Additional logic flexibility can be obtained via external WIRED-OR connections
of emitter-followers from these gates. ‘

There are four dual-gate packages in the family which have gates with as many as four inputs
or as many as four emitter-followers. Refer to the ECL2520 through ECL2523 for input/
output combinations available.

The multiple emitter-follower circuit diagram and logic diagram is shown in figure 9.

- figure 9. multi-output emitter-followers

AAA
VW

1/2 ECL2520

4

oY1
z
A L
L ov2
A z
Y2
o Y3

Y3

w

Vee Ves {b) POSITIVE LOGIC
(a) CIRCUIT SCHEMATIC DIAGRAM
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ECL
TECHNICAL INFORMATION

logic-level converters
Two Dual Logic-Level Converters are offered in the ECL2500 Series.
ECL2536 High-Level Logic to ECL
ECL2537 ECL to High-Level Logic (HLL)

The level converters are so designed that the High-Level-Logic inputs or outputs are com-
patible with standard saturated logic such as TTL, DTL and RTL.

The ECL2536 contains two HLL-to-ECL converters, each having an HLL input and an ECL
input. The ECL input is most often used to inhibit the converter. Worst-case HLL-input
levels must be > 1.2 V and < 0.5 V when operating with a V¢ of 5.0 V for the input stage.

The ECL2537 contains two ECL-to-HLL converters, each having two ECL inputs. When _

operating with a Vee = 5.0 V and an external pulldown resistor, the output levels are:

Logical “1"” > 3.4V

"

Logical “0 04V

1/

The external pulldown resistor may be varied to satisfy the current-sinking requirement when
driving TTL or DTL. Figure 10(b) shows a typical connection.

storage functions

Storage elements in the ECL2500 Series consist of three Dual “D”’ type flip-flops, commonly
referred to as latches.

The ECL2540 is a dual latch which requires both a negative-going clock and its complement
to store data presented at the data (D) input. Each latch has complementary outputs and
dissipates the least amount of power (= 60 mW) of the latches. Refer to the ECL2540 logic
diagram for associated switching-time waveforms.

The ECL2541 and ECL2542 provide single-phase clock operation in addition to built-in gat-
ing features. Each latch in the ECL2541 has a singie gated input, complementary outputs,
plus muliti-output emitter followers on one side of the latch. Multiple emitter-followers per-
mit fan-out in two directions. Each latch in the ECL2542 has two gated inputs and a single
output.

The ECL2541 and ECL2542 are defined for negative-logic inputs and upon application of a
logical “1”" {low level) clock the complement of the data presented at the D input will appear
as output Q. Also, both devices have set and reset inputs which operate independent of the
clock. The truth tables and switching waveforms applicable to these devices are shown on
the data sheet.
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figure 10 (a). TTL to ECL logic-level converter
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VWV
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figure 10 (b). ECL to TTL logic-level converter

O V=50V

rrreee—— = =/ =

I tp~4ns \ | V=5V
: —
| | '
3
>

I
I
l
S S N

AAA-

AAA.

-

l TYPICAL
B :E 3 RT TTL INPUT
Ry=VEE
T (lin)N
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4.2

TYPES ECL2500 THRU ECL2505, ECL25M
EMITTER-COUPLED-LOGIC GATES

schematic logic
v Qe = - — = —9
cc g |
| | OUTPUTS OF POSITIVE LOGIC
145 2 170 2 3 OTHER GATES —_—
| 1 A ﬁ Z: A+B
Y - A-
| 6~ - WIRED—OR B Y- oA
| L o — — ~4 —& NoDES
12 N
ULL-DOWN
“NTP?,?s —o———o— | RESISTORS
inePuUTS | 50 ! Ves NEGATIVE LOGIC _
504 i (GND! TO NEGATIVE A z: A8
} \ | VOLTAGE s Y- aB
| L + 2 3 0 Vee
200 |
B O e A3
a '°. 50 42 1 COMPONENT VALUES
—_—— o %0e _ SHOWN ARE NOMINAL FIGURE B—TYPICAL LOGIC DIAGRAMS
FIGURE A—SCHEMATIC (EACH GATE)

Positive logic OR/NOR functions or ﬁegative logic AND/NAND functions are provided at the Y (OR) and Z (NOR)
outputs, as shown,

Emitter-follower outputs require external pull-down resistors. The wired-OR function can be obtained by connecting
emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each wired-OR node.

absolute maximum ratings (see note 1)

Terminal voltagesand currents . . . . . . . . . . . . .. e e e e . . See table below
Storage temperaturerange . . . . . . . . . . . . 4 4 e 4w e e e e e e . . . . . . .—40°Cto150°C
Temperature range with supply and bias voltages applied . . . . . . e - . . ... ....-40°Cto100°C

TERMINAL VOLTAGE AND/OR CURRENT, TA =0°C TO 75°C (SEE NOTES 2 AND 3}

TERMINAL REMARKS VOLTAGE CURRENT
CONTINUOUS 20-us SURGE

Vee 2V 45V

VEE -4V 7V

Each All other -35Vv 4V

Input inputs open 2v 2V

Output Y All inputs high —40 mA

Output Z All inputs low —40 mA

recommended operating conditions

Supply voltage VEC * ¢ v s s e e e e e e e 1.32V 2%
Supply voltage Vg e e e e e e e e e e e e e e e e e e e e e e -32V+2%
Reference voltage Vgg - . . - - . . . . . . . ..o 0V (GND)
Reverse bias on unused inputs . . . . . . . . . . . 4 4 e 4 e e e e e e e e e ... —1VZOSYV
Normalized d-c fan-out e e e e e e e e e e e e e e e e e e e e e ... 0to35
Load oneach output . . . . . . . . . . . . . . .. .. characterized at 270 2 to VEE, 50 2 to GND
Operating free-air temperature range . . . . + « = « « « « v 0w e e e e e e e 0°C to 75°C

NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be
exceeded In service or testing.
2. Maximum terminal conditions must be considered as mutually exclusive.
3. All voltages are referenced to Vgg, which is at GND.
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TYPES ECL2500 THRU ECL2505, ECL2511
EMITTER-COUPLED-LOGIC GATES

logic
ECL2500 ECL2501 ECL2502
1D vgg 1C 1B 2D 2C Vgg 28 \ vgg H G F E Vgg D 18 Vgg 1A 28 2A 3B Vgg 3A
s 15 Hhapdispldizi i 104 9 1w Lls e 1312 1111410109
1 2 3M4 5 6 7 8 1 2 3 4 5 6 7 8
1A 1Y vge 12 2Y vee 22 2A A Y Vggc Z NC NC B C 1Z 1Y Vg 2Y 22 Veg 3Y 32z
DUAL 4-INPUT OR/NOR GATE 9-INPUT OR/NOR GATE TRIPLE ZINPUT OR/NCR GATE
ECL2503 ECL2504 ECL2505
18 vgg 2B 2A 3B 3A vgp 4B 12 vgg ‘A 2A 3A 4A Vgg 4Z 1C vgg 1B 2C 2B 2A Vgg 3C

1A 1Z Vgc 22 3Z Vceg 42 4A 1Y 2Z veg 2Y 3Y vVge 32 4y 1A 1Z vgc 2Z 3Z Vgc 3A 3B
QUADRUPLE 2-INPUT NOR GATE QUADRUPLE DELAY/INVERTER GATE TRIPLE 3-INPUT NOR GATE
ECL2511 POSITIVE LOGIC NEGATIVE LOGIC
1A vgg B 2A 3A NC VEg 4A
MODULE
16415 L1 L 13pq12 g1 104 9 Y(OR) Z(NOR) Y(AND) ZINAND)
l ECL2500 A+B+C+D ATBICTD ABCD ABCO
J { ECL2501 A+B+C+D+E+F+GtH+| | AfBTC+D+E+F+G*H+I | ABCDEFGHI ABCDEFGHI
ECL2502 A+B AYB AB AE
ECL2503 +B AB
. ECL2504 A A A r
1 2 3 4 5 6 7 8
oV v 2y 3y v v oy ECL2505 A+B+C ABC
cc Vee cc. Vee
1A+B, 2A*B, TAeB, 2A°B,
QUADRUPLE 2-INPUT OR GATE ECL2511 3ALB. AATE 3AB, 4AB

NC—No internal connection

truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant)

ECL2500 ECL2501 ECL2502 ECL2503 ECL2504
A B c D|ly z||/a B ¢c b E F G- H 1|y z||a BlY z|[Aa B|Z]|[|Aa]Y Z
Lot oL ool omlftt LN ool Hfje L L g
H X X X X X X X X|H L} |H X|H L|[|H x|L
Hox x x |H L| X B X x x X x x X{H LI |x HfH vpix wiepp b
X X H X X X X X X|H v||lH vlH tjln vl
X H x X|H L] |x x x H x x x x x|H L ECL2505 ECLZ511
X X X X H X X X X[H L A B c z A BJ|Y
X X H X[H L||x X X X X H X X X|H L L L L H L LjL
X X X X X X H X X|H L H X X L H X |H
X X X H[H L
X X X X X X X H X|H L X H X L
HoOH X X X X X X X X H|H L X X H L X H|H
H
H ot H H HH H H H H H|H L H H H L H HIH
TEXAS INSTRUMENTS 43
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TYPES ECL2500 THRU ECL2505, ECL2511
EMITTER-COUPLED-LOGIC GATES

electrical characteristics at specified free-air temperature

MODULE
2 slslslelz SEE NOTE 4
TEST 5|8 b
PARAMETER TEST CONDITIONS® 2IR|8|B|3 |88 UNIT
~ ~ ~N ~N ~N ~N
FIGURE 2221222l al mm .
g g|2|8|8|8 )8 Ye max
o’c 150 720
Vig High-level input voltage 25°C slele|eioa|eie 150 720 mv
75°C | ! 150 720
o°c : ! ~1500 -150
Vie Low-level nput voltage 2%C eiejeleleo|ele; —150 -150 mv
75C P ~1500 -150
o¢ 315 390
VOH(YD Hw;g;:we! output voltage 2 v =02V 25°¢C o o] @ - - 350 425 500 mv
a1 Of output g 495 580
o'c i ~505 445
VoLryy  owlevel outout voltage 2 v, =02V wc  elele . s -ag0 425 -350 v
at OR output 15°C | —385 -310
o’c ] 318 39
Vo) High-level output voltage 2 v, s -02v 25:C "elelelelels 350 et 00 v
at NOR output 75°¢ 495 580
v Low-level output voltage 2 V, =02V SZFC ! ele|e]elele -420 I§§§ -310 mv
oLiz) at NOR output ! 5°¢ . _35  -280 |
o° -505  -a55
Low-level output voltage N <
v, 2 Vv, =04V 25 C . . . . . . -490 -425 mV
1 &)
oL at NOR output 78°C -380 -315
5
o’c 290
High-level output voltage - ©,
VOH(YI at OR output 2 V| 015V ggg LI ) . . . 325 mvV
>
v Low-level output voltage N v =045V gs-gc elole . . ~325 v
Y] N <
oLiy) at OR output ! 75°C ~200
g
] o’c 290
High-level output voltage - i &
VOMIZI ot NOR outmer 2 v, =015V 25.C . . 325 mv
75°C
0°c
Low-level output voltage 5
\ 2 vV, =015V 25 C . . —290 my
OL(Z)  at NOR output [ 72 _260
g *
; o’c i 255
evel ¢
- High-tevel input current 3 v 05V 2%°C lejiejeieiolo|e: 235 uA
feach input) 75°C : 200
o°c I ~o5t
[ Low-fevel input current a v, =32V 25°C ole|e oiolole: -06t uA
75C -0.9t
® 8 15
ICC . 4 B
) . 13 21
or Supply current 5 v =-05V 25°C . 18 28 mA
. 18 28
—lgg . 13 21
. 18 28
Input capacitance N
Cin feach input) See Note 5 25C eloe|e|ojeje]le 5 of
2 Output impedance See Note & 2'c elo|o|e|elo]e 5 Q
V= V. .=132V Iy, v _=-320V 1%
Be = GNB Ve > YEE

t These are worst-case values for nine inputs in parallel. See Supplementary Parameter Measurement information for each gate.
NOTES: 4. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic
voltage levels only, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages.
5. Cjp is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform
is integrated with respect to time to determine Q. Cj, = Q/V,

6. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vg vs Ig
curve.
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TYPES ECL2500 THRU ECL2505, ECL2511
EMITTER-COUPLED-LOGIC GATES

typical operating characteristics at specified free-air temperature (see figure 1)

ECL2500
ECL2503
ECL2502 ECL2501 ECL2505 ECLZ511
PARAMETER c, T £CL2504 UNIT
ANY OUTPUT| Y OUTPUT | Z OUTPUT | ANY OUTPUT| A INPUTS B INPUT
TYPt TYPt TYPT TYPt TYPt TYPt
0°c 2.4 2.4 2.6 2.6 2.4 2.7
tpyy ~ Propagation delay time, 4 pF 25°C 23 23 24 25 25 28 ns
high-to-low-level output
andior 75°C 2.4 2.4 26 2.6 2.4 2.7
o°c 35 35 38 38 3.4 3.4
Propagation delay time,
1 o,
PLH {10 highrlevel output 50 pF 25°C 3.3 33 35 35 36 37 ns
75°C 35 35 38 38 34 3.4
o°c 33 33 5.1 4.3 4.0 4.2
1. Transition time, o,
25°C .
H high-to-low-level output 4 pF 30 30 48 4.0 38 40 ns
. 75°C 33 33 5.1 4.3 4.0 4.2
nd/or
i o°c 42 a2 a7 4.4 45 47
® Transition time, 25°%
TLH | ow-to-high-level output 50 pF 38 38 44 41 43 45 ns
75°C 4.2 4.2 47 44 45 4.7
tSee Supplementary Parameter Measurement Information for MIN and MAX values at TA =25°C.
Vee
1.32 v
SEE NOTE 8
INPUT © QUTPUT Z
SEE NOTE 8
PULSE SEE NOTE 8
GENERATOR OUTPUT Y
SEE NOTE 7 Ro
B.
R, 270 92 50
SEE 0 3
noteg 1%0% o
B Tosee
NOTE 9
0.5 Vv °
’ TEST CIRCUIT VeE
-32V
1 I
[®——— 508 ———®m
[
2+ 22 % 0.
22+02ns ——.‘i 1—— ——} [-— 02 ns
|
90% : : 400 mv
INPUT 50% |
i e ———— -500 mV
—al e trin | ety
| | | 1! OBSERVED
| et Vou
ouTPUT Z ] i LEVEL
(NOR) | 1 |
[ | OBSERVED
! | VoL
| | | LEVEL
—I oL [ = e [
| ] ja tiL | el jee TTUH
| [ I | : t .. OBSERVED
T : | | OH LevEL
OUTPUT Y | | |
(OR) | | v OBSERVED
oL
| LEVEL

NOTES: 7.
8.

VOLTAGE WAVEFORMS

FIGURE 1-PROPAGATION DELAY AND TRANSITION TIMES

The generator has the followi"ﬁg characteristics: Zg,q = 50 £2, PRh =1 MHaz.

The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance
probe with an input impedance of 100 k2 paralleled by 2 pF, or a 50-Q impedance system can be used. The 50-§2 resistors
designated Rq are the oscilloscope input resistance in the 50-§2 system or discrete resistors with a high-impedance probe.
C_ includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10.

TEXAS INSTRUMENTS
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TYPES ECL2500 THRU ECL2505, ECL2511
EMITTER-COUPLED-LOGIC GATES

PARAMETER MEASUREMENT INFORMATION

270 23 50 Q vg

270 Q2 50 2

|

A, V is applied to each input separately.

Each input is tested separately.
B. Each output is tested separately.

FIGURE 2—Vg AND Vg, FIGURE 3—Ijy
Vee
. > —— 270 2250 Q
I - ——
+—— [
¢ ——
o ——
> —— OPEN
i
inputs 50 02
of other v
|
_l_ gate(s)
\% \
EE EE _l_ =
= o
VEe
All inputs of all gates are connected in parallel. A, Ali gates are tested simultaneously,

B. Icc is the total current into all Vgg terminals,

FIGURE 4— 1) FIGURE 5-Igc OR Igg

tArrows indicate actual direction of current flow, Current into a terminal is a positive value,
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TYPES ECL2500 THRU ECL2505, ECL2511
EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION
electrical characteristics at specified free-air temperature

TERMINALS TO
PUT CONDIT
Bt TESTED INPUT CONDITIONS
{SEE NOTE 11)
ar [ o s | L e e | o
OUTPUTS UNDER o e OF OTHER
INPUTS TEST GATE(S)
GATE
Y z
ECL2500 Vgg (pin 15 ) = GND, V¢ (pin 3 and pin 6) = 1.32 V, Vgg (pin 10} = -3.2V
1.13,14,18 2 o’c 315 390
Vouiy) 2 02v -05V -05V 25°C 350 425 500 mv
83,11,12 5 75°C 495 580
1,13,14,18 2 o’c 506 445
VoLl 2 02V -05V -05V 25°C -a90  -425 350 mv
89,1112 5 75°C -385  -310
1,13,14,16 4 ch 315 390
Vo 2 ~02V -05V -05V 25°C 350 425 500 mv
89,1112 7 75°C ags 580
1,13,1416 4 o;c -385
VoL 2 02V -05V -05Vv 25°C -420 365 -310 mv
89,1112 7 15°C 325 280
1.13,14,16 a o’c 505 455
VoL 2 04V -05V —05V 2s7c 490 425 mv
8.9,11,12 7 75°C 380 315
o’c 290
Vouv) 12 5 2 0.15 v -05V -05V 5°c 325 mv
75°C
0’c
VoL 12 5 2 -0.15V -05V -05V 25°C -325 mv
75°C -290
1,13,14,16 oc 255
[ 3 05V -05V -05V 25°C 235 uA
89,11,12 75°C 200
S
1131416 All inputs of both gates 0c -05
'™ 4 in parallel at —3.2 V BC -05 uA
89,1112 75°C -08
ECL2501 Vgg (pin 15) = GND, V¢e (pin 3 ) = 1.32 V, Vg (pin 10) = =32 V
o’c 315 390
1,789,111 o
v eaiaad 2 2 02v -05V 25°C 350 425 500 mv
oHtY)
12,13,14,16 e a95 50
o
178911 o’c -505  -455
Y e 2 2 —02v -05V 25°C -490 425 -350 mv
oLty)
12,13,14,16 72 e 310
S
178911 . ) o’c 315 390
v, g 2 ~0.2v ~05V 25°C 350 425 500 mv
OHI2)
12,13,14,16 75°C 495 580
o°c 385
178911 o
Y A 4 2 02V -05V 25°C 420 365 310 mv
oLz 12,13,14,16
13,14, 75°C 325 280
oc -505 455
1.7.89.11 >
Y 89 a 2 04v -05Vv 25°C .490  -425 mv
LIz,
oLz} 12,13,14,16 75°C -380  -315
o 290
Vorwy) 1 2 2 015V -05V 25°C 325 mv
75°C
o’c
Y 1 2 2 -0.15V -05V 25°C -325 mv
oL(y) e 290
o’c 255
™ 178911, 3 05V Y 25°C 235 uA
12,13,14,16 75°C 200
- ; ocC ~0.5
1,789.11 Al inputs in A
\ 188,11, 4 7 25°C -06 wA
w 12.13.14.16 parallel at —3.2 V e o

NOTES: 10. See page 4 for defining term associated with each symbol,
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination.
Gates not under test have their outputs terminated in the same manner, and power applied.

TEXASI INSTRUMENTS 47

NCORPORATED
POST OFFICE BOX 5012 « DALLAS. TEXAS 75222



TYPES ECL2500 THRU ECL2505, ECL25T1
EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO
BE TESTED INPUT CONDITIONS
(SEE NOTE 11)
isEE NoTE 101 moure | MUt GUTS  weurs LT | owm e wax | uw
ouTPUTS UNDER OF SAME OF OTHER
INPUTS TEST GATES
vy 2 GATE
ECL2502 VBB (pin 15 ) = GND, V¢c (pin 3 and pin 6 ) = 1.32 V, VEE {pin 10 ) = -3.2 V
1416 L 0°c 315 390
Vonty) 12,13 4 2 02V -05V -0.5V 25°C 350 425 500 mv
911 7 75°C 495 580
1416 2 0°c -505 -445
VoLiv) 1213 4 2 -02v -05Vv -05V 25°C -a90 425 —3s0 | mv
9,11 7 75°C -385 -310
14,16 1 0°c 315 390
Yomiz) 12,13 5 2 —-0.2V —05V 05V 25°C 350 azs 500 mv
911 ) 75°C 495 580
14,16 1 o°c -385
YoLiz) 1213 5 2 02v -05v -05V 2%°C | -420 365 310 | mv
911 ) 75°C -325 -280
14,16 1 0°c -505 -455
YoLiz) 12,13 5 2 04v -05V 05V 25°C -a90 —425 mv
EXE] 3 75°C -380 -315
o°c 290
Vouiy) u 7 2 015V -05V -05V 2523 325 mv
75°C
0°c
v 1 7 2 -0.15V -05 Vv 05V 25°C -325 mv
\%
oLy} e o
14,16 0°c 25
n 12.13 3 osv —05Vv -05V 25°C 235 Ty
s
EXE) 75°C 200
14,16
. . [ -05
All inputs of all gates
[ 1213 4 in paraliel at —3.2V 25°¢ -05 | WA
911 75°C 06
ECL2503 VBB (pin 15 ) = GND, Vg (pin 3 and pin 6 ) = 1.32 V, VEE (pin 10 ) = -3.2 V
1,16 2
13,14 4 0°c 315 390
v 2 -0.2Vv 05V -05 Vv 25°C 350 425 500 mv
oz .12 S 75°C 495 580
83 7
1.16 2
13,14 ) 0°C -385
v, - 2 02v ~05V -05 V 25°C -420 -365 -310 mv
oLz
! N2 > 75°C -325 -280
8,9 7
1,16 2
13,14 4 o°c ~505 -455
v, 2 04v 05V 05V 25°C 430 -425 mv
oLiz) 1112 5 75°C -380 -315
85 7
o°c 290
~ o
Vouiz) 9 7 2 -0.15V -05V 05V % 325 mv
75°C
0°c
V, 9 7 2 0.15V -05V -05V 25°C -290 myv
oL 75°C -260
1.16
TEXT) o°c 255
1 - 3 05V -05Vv -05 VvV 25°C 235 HA
tH 11,12 o
75°C 200
85
1,16
o
13,14 Al inputs of all gates o°c -05
i 4 ) 25°C 05 WA
jat -3.2V
n 11,12 in parallel at —3.2 J5%0 o8
89

NOTES: 10.  See page 4 for defining term associated with each symbol.

1. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates
not under test have their outputs terminated in the same manner, and power applied.
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TYPES ECL2500 THRU ECL2505, ECL25T1
EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION
electrical characteristics at specified free-air temperature

TERMINALS TO
BE TESTED INPUT CONDITIONS
(SEE NOTE 11)
PARAMETER TEST THER
\SEE NOTE 10) FIGEURE INPUT |r?9u'r(s) INPUTS Ta MIN TYP MAX UNIT
OUTPUTS UNDER OF SAME OF OTHER
INPUTS TEST GATES
GATE
Yy z
ECL2504 Vpg (pin 15) = GND, Ve (pin 3 and pin 6) = 1.32 V, Vgg (pin 10) = 3.2 V
BB cc EE
2 ! o°c 315 390
Von(y) 13 4 2 02V -05 v 25°C 350 425 500 mv
12 5 75°C 495 580
ik 8
14 ! 0°c 505 445
VoL 13 4 2 02V 05V 25°C -490 ~425 -350 mv
12 B 75°C -385 -310
11 8
14 16
3 > 0°c 318 390
v, 2 -0.2V -0.5V 25°C 350 425 500 mv
OH(Z) T 7 A
75 495 580
11 9
14 16
13 P o°c -385
Vouz 2 7 2 02V ~08V c | a2 - 365 230 v
- 0 75°C 325 -280
14 16
13 2 o°c -505 -455
v = > 2 04V —-05 Vv 25°C _490 _425 mv
ouz) 3 5 75°C -380 -315
i . oc 290
VoH) 2 015V -05V 25°C 325 mv
75°C
o°c
13 . _
VoLty) 4 2 015V 05V 25°¢ 325 mv
75°C -290
14
13 0°C. 256
o
[ m 3 05V 05V 2% 238 PA
75°C 200
11
14
13 Inputs of all gates 0°c -05
Wi 2 4 in paralel at -3.2 V 25°C 05 uA
1 75°C 05
ECL2505 Vgg {pin 15) = GND, V¢ (pin 3 and pin 6) = 1.32 V, Vgg (pin 10} = -32 V
1
1,14,16 2 o“C 315 390
Vouiz) 11,1213 4 2 —-02v -05V 05 Vv 25°C 350 a2s 500 mv
769 N 75°C 495 580
1,1416 2 °C _ag5
VoL 11.12.13 4 2 02v -05V —05 v 25°C -a20 365 —310 mv
789 5 75°C -325 ~280
1,14,16 2 o°c -505 —455
Vouz) 11,1213 4 2 04v 05V ~05 Vv 25°C _a90 _a25 v
789 5 75°C —380 315
o°c 290
-~ i 05V ° 325
Vonz) 9 5 2 0.15 V 05V ‘;’:)g mv
o°c
v, 9 5 2 015V —05V 05V 25°C -290 mv
ouz) 75°C -260
1,14,16 o°c 255
[’ 11,12,13 3 05V -05V -05 v 25°C 235 HA
7,89 75°C 200
1,14,16
il . 0°c -05
Alf inputs of all gates
| 11,12,13 4 . 25°C ~-06 MA
ilel at ~3.2 V
" 789 i paraliel = 75°C 09
NOTES: 10. See page 4 for defining term associated with each symbol.
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates

not under test have their outputs terminated in the same manner, and power applied.
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TYPES ECL2500 THRU ECL2505, ECL25T

EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO
BE TESTED INPUT CONDITIONS
(SEE NOTE 11)
PARAMETER TEST OTHER
INPUT INPUTS T MIN TYP MAX UNIT
TE 1 A
{SEE NOTE 10) OUTPUTS FIGURE UNDER LNFT:S; OF OTHER
INPUTS TEST GATES
GATE
Yy z
ECL2511 Vgg {pin 15) = GND, Vg (pin 2, pin 3, pin 6, and pin 7} = 1.32 V, Vgg (pin 10} = —3.2 V
16,14 1 °
1314 2 0C 315 390
Vo) 1212 5 2 02V —-05V 05V 25C 350 425 500 mv
d 78°C 495 580
9,14 8
16,14 1 o
13,14 4 oc 505 —-445
v, 2 —0.2V —05V -05V 25°C | —490 —425 ~350 mv
oLy} 12,14 5 75°% -385 -310
9,14 8
o’c 290
VoHty) 16 1 2 015V —05V -05V 25°C 325 mv
75°C
o’c
VoL 16 1 2 —015V 05V 05V 25°C _a%% mv
75°C —290
16
13 o°c 255
p 3 05V -05 vV 05V 25°C 235 mv
2 75°C 200
hn ]
o°c 1020
14 3 05 v -05 Vv 25°C 940 uA
75°C 800
16
1 o
f 1; . Al inputs of all gates 22"2 —gg A
in parallel at 3.2 V e
S 5 pa 75°C -08
14

NOTES: 10.  See page 4 for defining term associated with each symbol.

11, Each gate is tested
in the same manner, and power applied.

parately unless

ise noted. See

test figure for output termination. Gates not under test have their outputs terminated

GENERAL APPLICATION INFORMATION
Multiple Vo terminals have been supplied to reduce crosstalk noise. All V¢ terminals should be connected even if ali
gates in a module are not used.

Applications of the ECL2500 basic gates at other than data sheet conditions are covered in a separate family
application document.

General loading for fan-out may be divided into two classes:

CLASSI

CLASSIT

Short-Line or Cluster Loading.
Loads which can be connected within two inches of any source can be treated as lumped capacitive
loads which include the gate inputs and stub-line capacitances. Switching times can be interpolated

accordingly. No two dotted outputs can be more than two inches apart for this case.

Long-Line or Distributive Loading.
These loads must be treated as lumped loads along a transmission line and termination should be at
the end of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of
50-ohm printed line (with dielectric constant of 4.5) in order that the reflection coefficient be no

greater than 20%. If the loads are lumped loads of 20 pF, they must be 4.5 inches apart.

If

individual gates and CLASSI loads are distributed, they must not exceed the 20 pF per
4.5 inches of line.
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TYPES ECL2500 THRU ECL2505, ECL2511
EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION
operating characteristics at specified free-air temperature (see figure 1)

TERMINALS TO BE TESTED c L and/or oLH rHL and/or rH
L
{SEE NOTES 12, 13, AND 14) PROPAGATION TIMES—ns TRANSITION TIMES—ns
o o R oo o e,
TA=0C TA—ZSC TA_7§C TA—OC TA 2C T‘ 75C
e = B =
5 2 5 2 5 2 5 2
£ E =3 F x x x x x %
z 5 14 5 g 5 & g P FY z & z 2 z o z & z <&
2 2 < £ > g 2 < |2 | 2 z <
z 3 | 2 3 I z 3 £z $|5 r |8 2 $|5 ¢ 8|5 |8 ¢ %
ECL2500
1, 8,
4 24 15 23 33 2.4 33 17 30 47 33
13, 2 9, 5,
14, 4 1, 7
50 35 24 33 44 35 42 25 39 65 42
16 12
ECL2501
1,7.8,
4 24 15 23 33 24 3.3 1.7 30 47 3.3
9,11,
2
12,13,
50 35 24 33 44 35 42 25 39 65 4.2
14,16
1,78
4 286 16 24 34 26 5.1 28 48 65 5.1
9,11,
4
1213,
50 38 24 35 45 38 a7 28 44 65 a?
14,16
ECL2502
2, 4, 7 4 24 15 23 33 2.4 33 1.7 30 a7 33
14,16 12,13 9,11
1 5 8 50 35 24 33 44 35 42 25 39 65 42
ECL2503
4 26 1.7 25 35 26 43 28 40 56 4.3
1, 13, 1, 8,
2 4 5 7
16 14 12 9
50 38 24 35 45 38 4.4 28 431 65 44
ECL2504
4 24 15 23 33 24 33 1.7 30 47 33
1, 4, 5 8.
14 13 12 1
16 -2 7 9
50 35 24 33 44 35 42 25 39 65 42
ECL2505
1, 1, 7. 4 26 1.7 25 35 26 43 28 40 56 43
14, 2 12, 4 8, 5
16 13 9 50 38 24 35 45 38 44 28 41 65 44
ECL2511
4 24 1.7 25 35 2.4 4.0 26 38 52 40
16 1 13 4 12 5 9 8
50 34 24 36 45 34 45 26 43 65 45
4 27 19 28 37 27 42 26 40 54 42
14 1 14 4 14 5 14 8
50 34 27 37 49 34 47 26 45 65 4.7

NOTES: 12. Each gate is tested separately,

13. The input pulse is measured as it is applied sequentially to each input of the gate under test and a waveform measurement

is made at each of the outputs of that gate. Times are as defined in Figure 1.

14, Bias voltages and loads for the gate under test are shown in Figure 1. Unused gates have inputs biased to —0.5 V, outputs

under load, and power applied.
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TYPES ECL2500 THRU ECL2505, ECL2511
EMITTER-COUPLED-LOGIC GATES

mechanical data

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in

soldered assembly.

The plastic case is electrically nonconductive,

- - 0870 MAX ————
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! .

VAN b oo0mnl
r o nom orn T
- VSRR
1 H
o oz mm by o028 My
octs v Ul 16 PLACES:
e PLACES e 0ov 1003 U e
5 6 ouacks & PLACES!
- .an - Bt Bl et B it Wt
0028 CO75 ~am e
8 paces) Lo
(3 < 4viaces PR SPACNG

“Ser Note ol

b Ali dimensions are 10 inches uniess otherwise noted

16-PIN PLASTIC DUAL-IN-LINE PACKAGE QUTLINE

NOTES 2 The trueposition pin spacing s 0 100 between center
hnes Each pin centerline is located within 0010 of uts
true longirudinal position relative 1o pins 1 and 16.

terminal designations

Pin assignments are shown in the table below and correspond to the logic diagrams on page 3.
Outputs are denoted Y or Z. Inputs are denoted A, B, C, etc.
Respective inputs and outputs are identified by a gate number preceding the pin symbol.

Power is supplied via the VCC' VEE' and VBB terminals.
VBB is a reference voltage.
NC indicates no internal connection.

PIN ASSIGNMENTS

PIN 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
ECL2500 | 1A 1Y VCC 1z 2y VCC 2Z 2A 2B VEE 2C 2D 18 1I1C VBB 1D
ECL2501 A Y VCC z NC NC B Cc D VEE E F G H VBB |
ECL2502 | 1z 1Y VCC 2y 2z VCC 3Y 3Z 3A VEE 38 2a 2B 1A VBB 1B
ECL2603 | 1A 1z VCC 22 32 VCC 4z 4A 4B VEE 3A 3 2A 2B VBB 1B
ECL2504 | 1Y 2z Vee 2Y 3y VCC 3z 4 4z VEE 4A 3A 2A 1A VBB 1z
ECL2506 | 1A 12 Vee 22 32 VCC 3A 38 3C VEE 2A 2B 2C 1B VBB 1c
ECL2511 | 1Y VCC VCC 2y 3Y VCC VCC a4y 4A VEE NC 3A 2A B VBB 1A

TExAs lNSTRUDM ENTS

INCORPORATE
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PRINTED IN U.S.A.
Ti connol assume any responsibility for any circuils shown
or represent that they are free from patent infringement.
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ECL INTEGRATED CIRCUITS

TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513

MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) MULTIFUNCTION GATES
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS

description

The ECL2500 series is a compatible family of ECL
functions with basic gate delays of 2 to 3 ns per stage.
The family is specifically designed for operation from

0°C to 75°C.
The ECL2500 family includes:

family features

® Basic Gate Modules

° [ Multifunction Gate Modubﬁ]

® Bistable Modules

Arithmetic Modules

Interface Modules

Memory Module

L] High speed . . . typical gate propagation delay time of 2.5 ns

Complementary OR/NOR outputs with capability for wired-OR connections

Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for

50-ohm lines

[ High noise immunity: 225 mV typical at 25°C

This data sheet covers the multifunction-gate modules. Separate data sheets cover the balance of the ECL2500 modules.
ECL2500 series multifunction gates

The seven ECL2500 series modules that form the multifunction gate group are shown in the table below. These
modules contain various combinations of the multifunction ECL circuit shown in the schematic of Figure A and the

logic diagrams of Figure B.

SUMMARY OF MODULES IN MULTIFUNCTION GATE GROUP

MODULE GATES PER INPUTS PER POSITIVE OUTPUTS PER MODULE
MODULE GATE LOGIC Y Z
ECL2506 4 3 NOR-OR 1
ECL2507 5 2 NOR-OR 1
ECL2508 6 2 NOR-OR 1
ECL2509 4 2 OR-AND/NOR-OR 1 1
ECL2510 4 3,3,3,2 OR-AND/NOR-OR 1 1
ECL2512 8 {1 common tz each 2 gates) NOR-OR 2
ECL2513 4 “ commo:m 2 gates) OR-AND/NOR-OR 2 2

6961 4380100 ‘GrZL169 S-1Ad "ON NIL31IN8
€1492703 ‘27152703 ‘01927123 NHHL 90627123 SAdAL
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

FIGURE A —- TYPICAL SCHEMATIC

COMPONENT VALUES
SHOWN ARE NOMINAL

schematic logic
e —
N ﬁl POSITIVE LOGIC
Ve T
| ” : Z-(A7B) +(CTD)
! ‘ ! 5
OUTPUTS OF A
\ ! OTHER GATES
! 8
] ]
I
TO MOHE ™. WIRED-OR c
i & INTERNAL | NODES
| r———-——— COLLECTOR D
. LOTS 1
w01 J/ _J/ \i, | I Y
o PULL-DOWN Y=
| N, N E A 50 : iass'sms (A +B}(C+D)
50 1) 4
A +——~M——~——— I TONEGATIVE
L ou I VOLTAGE
] I
T '
! INTEARAL #= = = — 4
| EMITTER DOTS T
|
: |
|
vcc¥ I
' | | NEGATIVE LOGIC
150 ' —
| 2 | Z=AB.C
| I A z
| 1
1 B
1 PR I
son { E s0n +Vge c o0—
(GND)
| L | DO—*J
50 51 42040 ' Y
c ! Y = AB +CD
O‘Tk bobl A l %VEE
b e e e e e e 4

& COLLECTOR DOT

FIGURE B — TYPICAL LOGIC DIAGRAMS

Positive logic OR-AND/NOR-OR functions or negative logic AND-OR/NAND-AND functions are provided at the
Y and Z outputs, as shown.

Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by
connecting emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each
wired-OR node.
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant)

ECL2506 ECL2510
INPUTS OUTPUT INPUTS OUTPUTS
ABC|IDE FIGHI|J KL r4 A B|C DE/F GH|l JKI| Y| 2z
L L LiX X XIX X X|X XX H L LIX X X|X X XX X X| L H
X X XjL L L{X X X|X X X H X XiL L L|X X XiX X X| L H
X X XiX X X|L L L|X X X H X XX X XjL L L X X X| L H
X X X|X X X{X X X|L L L H X X|X X X{X X X{L L L L] H
For a LOW output, at least one input Fora HIGH Y and LOW Z, at least one input
of each gate must be HIGH of each gate must be HIGH
X X{H X XiH X X[H X X L H X|H X X|H X X|H X X| H L
X H X|X H X|X H X|X H X L X H X HX/XHX/ XHX| H L
X X H|{X X HIX X H|X X H X H X X HX X H X X H| H L
ECL2507
INPUTS OUTPUT
A B|C DIE F|G H|I J z
L LIX XiX X{X X|X X H
X XiL L{X XX X|X X H ECL2512 n
X xIx XIL L|x x|x x H INPUTS OUTPUTS
x XX XIX x|L L{x x H 1A D |1B E [1C F|2A D|2B E|2C F 12 2z
x xIx xIx xIx xlL L H L L[X X|X X L H Determined
For a LOW output, at least one input Xox|L Lgx X L i H by inputs
of each gate must be HIGH X XX XL L Lt H 2A,2B,2C,
[H X{H X{H X|H XjH X L H X H X|H X L D,E, and F.
X H|X H{X H X H X H L X Hi{X H|X H H H H L (See below)
L L L|X X| X X! Determined H
ECL2508 L X X| L L|X X| byinputs H
INPUTS OUTPUT L{X XiX X;L L 1A1B1C, H
A B|C D|E F|G H|1 J|K L z H X! H X|H X|DE,andF. L
L LIX XIX X|X X|X X|X X H H H H|X H|X H| X H|(Seeabove L
XOXPLLAX XX XX XX X H For a LOW output from either section, at least one input
XX|XOXIL L X X)X X)X X H of each gate in that section must be HIGH
X XX X{X X|L LI X X|X X H
X XiX X{X X{X X|L L{X X H
X XX X|X X{X X{X X{L L H
For a LOW output, at least one input
of each gate must be HIGH
H X|H X[|H X|H X|H X|H X L
X H H(X H{ X H/ X H[X H L ECL2513
INPUTS OUTPUTS
ECL2509 1A 1B/ 1C D|2A 2B 2C D v 12z 2y 22
INPUTS OUTPUTS L L{ X X L H Determined
A B|C D|E F{G H| Y r4 X X!/ L L L L H by inputs
L L|X X{X X[|X X| L H H X| H X H L 2A,2B,2C, and D.
X XL L|Xx x|Xx x| L|H X H| X H H H L (See below)
| X XX X|L L|X X L H L L X X Determined L H
X XX X[X X|L L L H L| X X{L L by inputs L H
! For a HIGH Y and LOW 2, at least H X | H X|1A,1B,1C, and D. H L
‘ one input of éech gata H| X H| X H| (Seeabove) H oL
H X|H X|H X|H X| H L For a HIGH Y and LOW Z from either section, at least one input
X H{ X H|X H{ X H H L of each gate in that section must be HIGH
969
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

logic

ECL2506
L Vgg K J 1 H  Vge G
16 i 15 14 13 12 11 10 9
n 1 2 3 4 7 8

A B Vee € z D

4-WIDE 3-INPUT NOR-OR GATE

E

ECL2507

J Vgg I H G F Vgg E

13 12 1 10 9

»

J

16 15 14
2 3

1

4 5 6 7 8
A B Vee NC Z Vee c D

5-WIDE 2-INPUT NOR-OR GATE

6-WIDE 2-INPUT NOR-OR GATE

ECL2508
B Vgg L K J 1 Vg H
w121 109
1 3 5678

4-WIDE 2-INPUT
OR-AND/NOR-OR GATE

NC~—No internal connection

< — Collector Dot
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

K

ECL2512

J

)

<
m
m

m

I’

16 115 [F114 {13 12
-

N

1

T |

1 10 9

4
éﬂ

6478

1 3 a 5
A B Ve Y Z C D E 1A NC Voo 12 22 Voo D 24
4-WIDE 3-3-3-2 INPUT DUAL 3-WIDE 2-INPUT NOR-OR GATE
OR-AND/NOR-OR GATE WITH COMMON INPUTS
ECL2513
18 VBB 1A 1Cc D 2C V 2B
16 15 14 13 12 n 10 9
1 23 aHs 67 8
NC 12 VCC 1Y 2Y VCC 2z 2A
DUAL 2-WIDE 2-INPUT OR-AND/NOR-OR GATE
WITH COMMON INPUT
POSITIVE LOGIC NEGATIVE LOGIC
MODULE
Y z Y z
ECL2506 A+B+C + D+E+F + GHHHI + J*K+L ABC * DEF * GHI » JKL
ECL2507 A+E + CID +E+F + G+H + 1+ AB*CD*EF *GH *1J
ECL2508 ATB + C¥D + E+F + G+H + 1+J + K+L AB-CD*EF *GH T *KL
ECL2509 | (A+B) (C+D) (E+F) {G+H) A+B + C+D + E+F + G+H AB+CD+EF+GH |AB+CD*EF*GH
ECL2510 | (A+B) (C+D+E) (F+G+H) (1+J+K)| A+B + C+D+E + F+G+H + I+J+K AB + CDE + FGH + IJK |AB * CDE * FGH - UK
ECL2512 A+D + B¥E + C+F AD - BE* CF
ECL2513 | (A+B) (C+D) A+B +C+D AB +CD AB * CD

NC—No internal connection

{— Collector Dot
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

GENERAL APPLICATION INFORMATION

Multiple Vg terminals have been supplied to reduce crosstalk noise. All V¢ terminals should be connected even if all
gates in a module are not used.

Applications of the multifunction gates at other than data sheet conditions are covered in a separate ECL2500 series
application document.

The multifunction gates divide into two groups with internal wired connections as follows:

COLLECTOR EMITTER EMITTER
MODULE DOTS DOTS MODULE DOTS
ECL25137 2 2 ECL2512t 3
ECL2509 4 4 ECL2506 4
ECL2510 4 4 ECL2507 5

ECL2508 6
tEach half TEach half

General loading for fan-out may be divided into two classes:

CLASS | Short-Line or Cluster Loading.

Loads which can be connected within two inches of any source can be treated as lumped capacitive loads
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly.
No two dotted outputs can be more than two inches apart for this case.

CLASS I Long-Line or Distributive Loading.

These loads must be treated as lumped loads along a transmission line and termination should be at the end
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%, If the
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS 1 loads are
distributed, they must not exceed the 20 pF per 4.5 inches of line.

TEXAS INSTRUMENTS
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

absolute maximum ratings (see note 1)

Terminal voltagesandcurrents . . . . . . . . . . . . . .. .. ... ... ... . Seetable below
Storage temperature range . . e e e e e .. ... .. ... .-40Cto150°C
Temperature range with supply and blas voltages applled S . - . . . .. . ... ......-40°Cto100°C

TERMINAL VOLTAGE AND/OR CURRENT, Ta= 0°C TO 75°C (SEE NOTES 2 AND 3)

VOLTAGE
TERMINAL REMARKS CURRENT
CONTINUOUS 20-us SURGE
Vee 2v 45V
VeE -4V -7V
Each All other -35Vv -4V

Output Z All inputs low —40 mA

recommended operating conditions

Supply voltage VCC s e e e e e e e e e e e e e e e e e e e e e e e e e e s . 132V 2%
Supply voltage VEE » « v v o o e e e s s s s s e s s s B2V E%
Reference voltage Vgg - - - - . . . . . .. ... ... .. ............ OVIGND)
Reverse bias onunused inputs - . . . . . . . . . . . . . .. . i ... ... —-1VEOEV
Normalized dc fan-out . . . . . . . . . . . . . . . . .. ... 0to35
Load on each output . . . . e e e e e e e e e e charactenzed at 270 Q to VEE, 50 2 to GND
Operating free-air temperature range N e Y e

NOTES: 1. Absolute maximum ratings are limits beyond which the tife of individual devices may be impaired and are never to be
exceeded In service or testing.

. Maximum terminal conditions must be considered as mutually exclusive.

3. All voltages are referenced to Vgpg, which is at GND,

N
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

electrical characteristics at specified free-air temperature

MODULE
2lsls Telo SEE NOTE 4
TEST
PARAMETER TEST CONDITIONS® 828 s elele uNnIT
FIGURE S
- -l - - - | o -l
o|la|o|o|lalolo| mn TYP  Max
-l w w w w w w
g
o°c 150 720
Vin High-level input voitage 25C eloe|eole|o]leale 150 720 mv
75°C 150 720
o°c -1500 -150
\/I L Low-leve! input voltage 25 C e o |o]le]|oje]e —1500 —150 mv
75°C -1500 ~150
5
i o°c 315 390
Voury) ghvlevel output voltoge 2 v, =02V 26°C ole . 380 425 500 mv
at Y output 75°¢C 495 580
5
oc -505 ~ —450
Vouivi Low-level output voltage 2 v,=-02v 25°C el e . _a90 —410 -350 mv
at Y output 75°C -290 230
g
N o°¢c 315 390
tput
Vomiz) :"z"::f:‘f" put voltege 2 v, =02V 25C ejofefe|eje]s 380 45 500 mv
t £ outpt 75°C 495 580
g
o’c —385
Vouiz) Lowlevel output voliage 2 v, =02V 25°C ole|ele|e]e]n _aa0  -365 —310 v
at Z output 75°C 325 ~280
o’c 505  —455
Vouz)  Lomiee utbutvoltese 2 v, =04V 25°C elo|ejo|e|ofe] -a00 -a2n mv
a P 75°C —380  -315
" 0°c
High-level output voitage - G,
Vouiz) at Z output 2 Vi=0sv 3:02 b R R I I I I %381 ™
] 0’c 290
High-level output voltage = *
VOHIY) ¥ ooumue 2 v, =015V 25°C ol . a5 mv
75°C
VOLIN o e 1 YOt 2 Vv, =-0.15 v P ol . 338 v
3t Y output ! 75°C i
o o'c 290
VOH(ZD Hu;h level output voltage 2 VI =015V 25°¢C o]l ol e . 325 mv
at Z output 75“(:
o°¢
Low-level output voltage = < -
v, 2 v, =015V PLY( AR . 290 mv
ouz) at Z output 1 7%°C ~260
o'¢c 256
[ High-level input current 3 v, =05V 25 ¢ e|e|e]|eafeleje 235 HA
{esch input) 5 C <00
e —0.61
l“_ Low-level input current 4 v, = -32vVv 25°C sle|eo|slelele —0.8f HA
75°C -1.21
. 17 28
| . 35
ce D 7 42
or Supply current 5 v, = —05V 25°C . 28 mA
0 28|
- [ 42
EE < 2%
Input capacitance
[ (each input) See Note 5 5C o|lele|efelo]e 5 oF
z Output impedance See Note 6 2%°C o|ole|o|oa|e]e 5 Q
out

4-20

*Vgg =GND, Vee = 1.32V 1%, Vgg = —3.20 v £ 1%,
TThese are worst case values for ECL2508 which has six emitters dotted. See Supplementary Parameter Measurement Information for each
module,
FThese are worst-case values for twelve inputs in paraliel. See Supplementary Parameter Measurement Information for each module.
NOTES: 4. The algebraic convention where the most positive fimit is designated as maximum is used in this data sheet for logic voltage levels
only, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages.
5. Cjp is measured using peak current techniques. A square-wave input pulse is applied, and the input current waveform is integrated
with respect to time to determine Q. Cj, = Q/V.
6. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vg vs Ig curve,

96¢
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

operating characteristics at specified free-air temperature (see figure 1)

ECL2506 THRU ECL2508, ECL2512 | ECL2509, ECL2510, ECL2513

PARAMETER CL TA Z QUTPUTS " ANY OUTPUT UNIT
MIN TYP MAX MIN TYP MAX
P tion delay time o°c 26 26
ro| i ime,
L | oPese v apF | 25°C 17 26 35 16 26 41 ns
high-to-fow-level output °
75°C 2.6 2.6
and/or S
. o oty i 0°c 36 35
ro| ion delay time,
tPLH o Dtaogé'l.l hevel iut ut 50 pF | 25°C 24 3.6 4.5 25 3.5 4.6 ns
w-to-hi
9 P 75°C 36 36
o 0°c 4.0 34
Transition time, a0F | 25% 28 4.0 56 20 24 s
TTHL  pigh-to-tow-level output P o ’ : ’ ’ . 6.3
75°C 4.1 3.5
and/or vy
o 0°C 45 44
Transistion time, 50 oF | 25°C 28 45 65 25 43
tTLH low-to-high-level output P o . ) ) . ) 6.5 ns
75°C 4.4 4.1 n
PARAMETER MEASUREMENT INFORMATION
INPUT Vee -
See Note 8 132V
See Note 8
OUTPUT Z
PULSE P
GENERATOR OUTPUT Y See Note 8 RS oL
See Note 7 See Ro
R
soe 5:“ z00 INotas 50 2
EVBB _—— l
= TEST CIRCUIT VEE
—cottector Dot 32V
T L ——
2210205 —ml e ——}' }c—-zz:oqns
I ! : ! +400 mV
INPUT |
-500 mVv
| I v OBSERVED
0% 2 N - OH Lever
OUTPUT Z 50% 50% |
10% | % 10% v OBSERVED
OL |eveL
. OBSERVED
OH |eveL
QUTPUT Y
VOL OBSERVED

LEVEL

VOLTAGE WAVEFORMS

FIGURE 1-PROPAGATION DELAY AND TRANSITION TIMES

NOTES: 7. The generator has the following characteristics: Zg,,¢ = 50 §2, PRR = 1 MHz.

8. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance
probe with an input impedance of 100 k£ paralleled by 2 pF, or a 50-£2 impedance system can be used. The 50-§2 resistors
designated R are the oscilloscope input resistance in the 50-Q system or discrete resistors with a high-impedance probe.

9. C_ includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an ac fan-out of 10.
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

PARAMETER MEASUREMENT INFORMATIONT

vee

270
Q 50 2 Vo
Veg T =
\
270
= O: _L
05V Vee VEE - =

A. The particular input voltages for each module are shown in the Supplementary
Parameter Measurement Information Section.

B. V| is applied to each input separately except where Note 13 applies.

C. Each output is tested separately.

FIGURE 2—VQH and Vo

vee

%2709 %SOYZ

VEE
'H
]
Vi
Vgs 270 2 50
+ 5= 1
-05V VEE VEE

Each input is tested separately.

FIGURE 3—l|H

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

O — Collector Dot

422 TEXAS INSTRUMENTS
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

PARAMETER MEASUREMENT INFORMATIONt

Vee

270 2 %50 7]

EE

'”‘l Vgg 270 2 350 2 n

© =
[e] VEE v
-3.2V EE

Ail inputs of all gates are connected in parallel.

FIGURE 4—1j_

o

oo

. ‘?Vss

O =

A. All gates are tested simultaneously.
B. Icc is the total current into all Vg terminals.

FIGURE 5—Icc or |EE

TArrows indicate actual direction of current flow. Current into a terminal is a positive value.
O — Collector Dot
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO INPUT CONDITIONS
TO BE TESTED
OTHER
PARAMETER SN TEST LIJ:PDUEL INPUTIS) o;Ng;J;:R Ta | MIN  TYP  MAX | UNIT
{SEENOTE10) | |\orc |OUTPUTS [ FIGURE | " 0" OFSAME " oo
GATE
Y 2
ECL2506 vgg (pin 15) = GND, V¢ (pin 3) = 1.32 V, Vg (pin 10) = —3.2V
;'g'; 0°c | 315 390
VOH(Z) ORI 5 2 -02V —05V  SeeNote12 | 25°C 350 425 500 | mv
ALY 75°C 495 580
13,14, 16
;, ?.; 0°C —-385
voL(z) 3 ’”‘ 3 5 2 02V ~05V  SeeNote13 | 25°C | —440 366 310 mV
AT 75°C —-325 280
1,2,4

0°C | -505  —455

VoL(z) 6.7.8 5 2 04V -05V  SeeNote13 | 25°C | —490  -425 mV
2. 11,12 75°C -380 315
13,14,16

1,2,4

0°C
6,7,8 All inputs of all gates ° N
VoH(2) G, 11,12 5 2 in parallel at ~0.5 V i g;: mVv
13,14, 16
0°C | 290
VOH(2) 4 5 2 -0.15V -05V See Note 12 25:C 325 mv
75°C
0°C
Voiiz) 4 5 2 0.16 V —05V  SeeNote13 | 25°C 200 | mv
75°C ~260
;' 3'; o°c 255
WH L 3 05V -05V 05V 25°C 235 | uA
911,12 75°C 200
13,14,16
1,2,4
oy o°c 0.6
6,7,8, Alf inputs of all gates o B
i 9,11,12, 4 in parallel at ~3.2 V b _?'g KA
13,14, 16 v -

NOTES: 10. See page 8 for defining term associated with each symbol.
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test
have their outputs terminated in the same manner, and power applied.
12. At least one input of each other gate must be at 0.5 V. Other inputs are biased to —0.5 V.
13. One input of each gate must be at V|. Other inputs are biased to —0.5 V.
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO INPUT CONDITIONS
TO BE TESTED
OTHER
(SEE NOTE 11) INPUT INPUTS
PARAMETER TEST INPUT(S)
(SEE NOTE 10) OUTPUTS| FIGURE UNDER OF SAME OF OTHER | Ta MIN TYP MAX | UNIT
INPUTS TEST GATE(S)
GATE
Y 2
ECL2507 Vg (pin 15) = GND, V¢ (pin 3 and pin 6) = 1.32 V, VEE (pin 10) = 3.2V
1,2
7,8 0°C 315 390
VOH(2) 9,11 5 2 —-0.2V —05V  SeeNote 12| 25°C 350 425 500 mV
12,13 75°C 495 580
14, 16
1,2
7,8 0°c -385
VoL(z) 9, 11 5 2 0.2V —-05V  SeeNote 13| 25°C | —440 -365 —310{ mV
12,13 75°C —3256 -280
14, 16
1,2
7,8 0°C | -505 —455
VoL(z) 9, 11 5 2 0.4V -05V See Note 13 | 25°C | —490 —425 mV
12,13 75°C -380 -315
14, 16
1,2
7,8 . 0°C
VOH(Z) 3, 11 5 5 /'\II inputs of all gates 25°C 625 mv
12,13 in parallel at —0,5 V 75°C 95
14, 16
0°c 290
VoH(z) 2 5 2 -0,15 Vv —0.5V  SeeNote 12| 25°C 325 mvV
75°C
I o°c
VoL(z) 2 5 2 0.15V —05V  SeeNote 13| 25°C —290| mV
75°C —260)
1,2
7,8 o°c 255
IH 9, 11 3 05V 05V —05V 25°C 235| pA
12,13 75°C 200
14, 16
1,2,
0,
L 97" ﬁ" . All inputs of all gates ggcg £§ A
12,13, in parallel at —-3.2 V 75°C —1.0
14,16 |
NOTES: 10. See page 8 for defining term associated with each symbol.

1.

12,
13,

Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test
have their outputs terminated in the same manner, and power applied.

At least one input of each other gate must be at 0.5 V. Other inputs are biased to ~0.5 V.

One input of each gate must be at V|. Other inputs are biased to —0.5 V.
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO INPUT CONDITIONS
TO BE TESTED
OTHER
PARAMETER CEENOTE D Test tm;fn INPUT(S) o;Ng:'ﬁ:R T MIN TYP MAX | UNIT
(SEE NOTE 10) OUTPUTS gjGURE OF SAME A
INPUTS TEST GATE(S)
GATE
Y 2
ECL2508 Vgg {pin 15) = GND, V. {pin 3) = 1.32 V, Vi (pin 10) = ~32V
1,16
2"7‘ o°c | 315 390
VOH(2) 8' 3 5 2 -0.2V 05V See Note 12 | 25°C 350 425 500 mV
. 75°C 495 580
11,12
13, 14
1,16
2'3 o°c -385
VoLz) 55 5 2 02V —05V  SeeNote13 | 25°C | —440 —365 —310| mV
s O, — —
TRD 75°C 325 280
13,14
1,16
g'; 0°C | —505 -—455
voL(z) 55 5 2 0.4V  —05V  SeeNote13 | 25°C | —490 —425 mv
i3 O, . —
13 75°C 380 -315
13,14
7,16
2,4 0°C
6,7 All inputs of all gates o
VoH(@2) 8,9 52 in parallel at —0.5 V ®c 630 mv
75°C 700
11,12
13, 14
0°C | 290
VoH(Z) 11 5 2 015V  —05V  SeeNote12 | 25°C | 325 mv
75°C
0°C
VoL(z) 1 5 2 016V -05V See Note 13 | 25°C —290| mV
75°C —260
1,16
é' ; 0°c 255
™ 55 3 05v —05V —05V | 25°C 235| uA
. O,
i 75°C 200
13, 14
1,2,
4,6, .
| 7.8, . All inputs of all gates zgog _g'g A
L 9,11, in parallel at —3.2 V 75°¢ :1'2 u
12,13, ’
14, 16

NOTES: 10. See page 8 for defining term associated with each symbol.
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test
have their outputs terminated in the same manner, and power applied.
12. At least one input of each other gate must be at 0.5 V. Other inputs are biased to —0.5 V.
13. One input of each gate must be at Vy. Other inputs are biased to —0.5 V.
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TER"‘:'}‘r:gET: INPUT CONDITIONS
TOB
OTHER
(SEE NOTE 11) INPUT INPUTS
ég:ﬁg:;ﬁg, OUTPUTS FI:S;E UNDER g“: g:ﬁé OFOTHER | Tao | MIN TYP MAX [ UNIT
INPUTS TEST GATE(S)
GATE
Y z
ECL2509 Vgg pin 15) = GND, V(. (pin 6) = 1.32 V, Vg (pin 10) =32V
12; 1: o°c| 315 390
VOH(Y) T 7 2 02V  —05V 0.5V 25°c| 350 425 500| mV
T O,
R T 75°C 495 580
1é 1; 0°c| —505 —450
VoL(y) 7 2 —02V  -05V  SeeNote12 | 25°C| —480 —410 —350| mV
r O, —_— p—
LT 75°C 290 -230
1é 1: °c| 315 390
VOH(Z) LS5 | 5 2 ~02V -05V SeeNote12 | 25°C| 350 425 500| mV 4
11,12 75°C 495 580
13,14
1é 196 0°C —385
VoL(z) s 5 2 02V -05V SeeNote13 | 25°C | —440 -365 -310| mV
I O _ o
A 75°C 325 —280
1é 196 e°c! —505 -455
VoL(z) s 5 2 04V -05V  SeeNote13 | 25°C | —490 —425 mV
, o " _
R 75°C 380 -315
1,16
: 0°C
8,9 All inputs of all gates o
VoH(z) 1,12 5 2 in parallel at —0.5 V ?gog g;z mv
13,14
0°C| 290
VOH(Y) 8 7 2 015V —05V SeeNote13 | 25°C| 325 mv
75°C
0°C
VoL(y) 8 7 2 -0,15V 05V See Note 12 | 25°C —-335| mV
75°C —215
Ié ': 0°c 255
liH d 3 05V -05V ~05V | 25°C 235| A
1,12 75°C 200
13,14
1,8,
\ 9,11, . All inputs of all gates 2222 :g'g R
L 12,13, in parallel at —3.2 V o o4 ks
1416 75°C -0.8

NOTES: 10. See page 8 for defining term associated with each symbol.
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test
have their outputs terminated in the same manner, and power applied.
12, At least one input of each other gate must be at 0.5 V. Other inputs are biased to —0.5 V.
13. One input of each gate must be at V;. Other inputs are biased to —0.5 V.
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO INPUT CONDITIONS
TO BE TESTED
OTHER
PARAMETER (SEE NOTE 11) TEST INPUT INPUT(S) INPUTS
(SEE NOTE 10) OUTPUTS | FiGURE UNDER OF SAME OF OTHER TA MIN TYP MAX UNIT
INPUTS TEST GATE(S)
GATE
Y V4
ECL2510 Vgg {pin 15) = GND, V¢ (pin 3) = 1.32 V, VEE (pin 10) = -3.2V
s o°c | 315 300
VOH(Y) 5 '”' 12 4 2 02v -05V 05V 25°C 350 425 500 mV
13: 14' 6 75°C 495 580
61’728 0°C -505 —450
Vor(y) 3 '”' 5 4 2 02V —-05V  SeeNote12 | 25°C | —490 410 3850 my
13' 14' 16 75°C —290 —230
61‘728 [ 3i5 390
VOH(Z) 3 '”' 13 5 2 -02Vv -05V  SeeNote12 | 25°C 350 425 500 mV
13: 14' 76 75°C 495 580
2 o°c -385
VoL(z) 3 '”‘ 3 5 2 0.2v —-05V  SeeNote13 | 25°C | —440 -365 -310 mv
‘lé 14' 16 75°C -325 -280
1,2 ©
578 0°Cc —505 —455
VoL(z) ) '“' 12 5 2 04V -05V See Note 13 25°C -490 —425 mV
13: 14' 16 75°C —380 -315
1.2 o°c |
6,7,8 All inputs of all gates °
VoH(2) 9,11,12 5 2 in parallel at —0.5 V ggog g;: my
13, 14,16
0°C 290
VOH(Y) 2 4 2 0.15 Vv —-05V  SeeNote13 | 25°C 325 mVv
75°C
0°C
vor(y} 2 4 2 -0.15 Vv -05V  SeeNote 12 | 25°C —335 mv
75°C —215
61'728 0°C 255
IiH 3 f”' 72 3 05V -0.5V —05V 25°C 235 HA
— 75°C 200
13,14,16
1.2,8, . 0°C -0.6
All inputs of all gates
1 7,89, > 0.
L 11,12,13, 4 in parallef at ~3.2 V ggg ?? HA
14,16 o
NOTES: 10. See page 8 for defining term associated with each symbol.

11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates

have their outputs terminated in the same manner, and power applied.
12. At least one input of each other gate must be at 0.5 V. Other inputs are biased to —0.5 V.
13. One input of each gate must be at V). Other inputs are biased to —0.5 V.

not under test
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION
electrical characteristics at specified free-air temperature

TERM'NAls-i TO INPUT CONDITIONS
D
{:E:ENEE 1E1) eyt OTHER  REMAINING
PARAMETER TEST | yuper 'NPUTIS)  INPUTS T MmN TP max |uniT
(SEENOTE10) | . OUTPUTS|FiGURE Tesy OF SAME OF OTHER A
NPU GATE GATE(S}
Y z
ECL2512 Vg (pin 151 = GND, Vg (pin 3 and pin 6) = 1.32 V, Vg {pin 10) =—3.2V
1,7
:; :i 4 0°c | 315 390
VOR(2) o 2 —02V  -05V 05V |25°C | 350 425 500 | mV
3 . T 5 75°C 495 580
12,13 |
1,7 |
e co| ms
VoL(2) 5 2 02V -05V SeeNote13 | 25°C | —440 —365 -310| mV
T 5 75°C 325 280
12,13 5
1.7
_:;:_i‘ ! 0°C | —505 —455
VoL(2) —g 2 04V —05V  SeeNote13 | 25°C | —490 —425 mv
T 5 75°C 380 -315
12,13 ]
1,7
11,16 | 4 o°c
13,14 Hi f
VoH(z) , 2 A | inputs o a_ll gates 25°C 600 mv
7,8 in parallel at —-0.5 V o
5.1 5 75°C 670
12,13
0°C | 290
VOH(Z) 8 5 2 ~015V  —05V 05V | 25°C | 325 mv
75°C
0°C
voLz) 8 5 2 0.5V —05V  SeeNote13 | 25°C —290 | mV
75°C —260
1
:2 0°Cc 255
s 3 05V -05V —05Vv | 25°C 235 | pA
9 75°C 200
i1 12
0°C 510
7,11,13 3 05V —05V ~05V | 25°C 470 | pA
75°C 400
1.7,
8,9, . 0°C -0.6
m 11,12, 4 ‘f*r:' ':;‘I':‘:l:ft ﬂ'sggt\els 25°C 08| uA
13, 14, np - 75°C 1.2
16

NOTES: 10. See page 8 for defining term associated with each symbol.
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test
have their outputs terminated in the same manner, and power applied.
13. One input of each gate must be at V. Other inputs are biased to —0.5 V,
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO | INPUT CONDITIONS
TO BE TESTED -
THE
PARAMETER —SEENOTEMD) L. INPUT II\?PUT(’;) FENPUTS
(SEE NOTE 10) OUTPUTS FIGURE U_?IED:FR OF SAME  OF OTHER Ta MIN TYP MAX | UNIT
INPUTS) GATE  GATE(S)
ECL2513 Vgg (pin 15) = GND, V¢ (pin 3 and pin 6) = 1.32 V, VEE (pin 10)= -3.2V
] 1
:; :g 4 | | 0°c 315 390
VOH{Y) }—-Eg— 2 ! 02V -05V 05V 25°C 350 425 500 { mV
! (2 0,
M2 5 75°C 495 580
H—;‘—'% 4 I 0°C | —505 —450
VoLiy) L—B'—g‘—— 2 } -0.2V -05V 05V 25°C | —490 -410 -350 mv
i —Z 1 5 | 75°C -290 -230
| 11,12 ¢
8. 2 o°c| 315 380 ‘
VoH(z) - 2 -0.2V 05V 05V 265°C | 350 425 500 mv |
. , o ]
i :3 :g | 2 o°c -385 1
VoL(z) TJ——' 2 i 02V  -05V  SeeNote13 | 26°C | —440 -365 -310 mv
—_— 7 o - _
i 1,12 ! 75°C 325 280 :
= 2 ; 0°c | —505 455
VoL(z) 55 2 . 04V 05V SeeNote13 | 25°C | —490 -425 mv
— 2 7 : ° - —315
.12 78°C 380 3
14,16
. 2 . o°C
Vor(z) 12,13 2 Al inputs of all gates o5°C | 580 mv
89 7 in parallet at —0.5 V L 78°C | 650 :
11,12 : i !
0°C . 290 !
VOHI(Y) 13 4 2 0.15Vv -05V 05V 25°C = 325 mV !
75°C |
! 0°C ! :
VoL(y) 13 4 2 —0.15Vv —-05V 05V 25°C ! —335 mVv
75°C | -215
141'316 0°c 255
89 3 05V -05Vv —-05V 25°C 235 HA
1 75°C 200
H 0°c 510
12 3 05V 05V -05V 25°C 470 uA
75°C 400
8,9,
11,12, All inputs of all gates 0:C —05
h 13,14 4 in parallel at —3.2 V 25°C 06| uA
., 14, in parallel at —3. 75°C _o08
16
NOTES: 10. See page 8 for defining term associated with each symbol.
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates
not under test have their outputs terminated in the same manner, and power applied.
13. One input of each gate must be at V,. Other inputs are biased to —0.5 V,
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

operating characteristics at specified free-air temperature {see figure 1)

TERMINALS TO BE TESTED| ¢ tpHY and/or tpLH tTHL and/or tTLH
(SEE NOTES 16, 17, L PROPAGATION TIMES—ns TRANSITION TIMES—ns
18, AND 19}
Ta =0°C Tpo=25°C | TaA=75°C Ta=0°C Tao=25°C | Ta=75°C
5.5 5.5
Ez|E&ElE &5 &1pF
> EIDE|D E|I2 EIP a X a X a X X X X
E 512 35/8 2% 2 2 ¢ 2,2 & |2 2|2 & 212 & 2|2 ¢ <«
23|23|23|2 3 S 2 S|s ¢t S|z |8 ¢ 8|2 F |5 ¢F =
ECL2506
1 6 9 13 4 26 1.7 26 35 2.6 4.0 28 4.0 56 4.1
2 57 511 5|14 5
4 8 12 16 50 3.6 2.4 36 45 3.6 45 28 45 65 4.4
ECL2507
Tel7 g 9 12 | 4 26 1.7 26 35 2.6 4.0 28 40 56 4.1
2 8 1 13 50 36 24 36 45 3.6 4.5 28 45 65 44 _
12 4 26 1.7 26 35 2.6 4.0 28 40 56 4.1
16 50 3.6 24 3.6 45 3.6 45 28 45 65 44
ECL2508
1128 8 5[ 4 26 1.7 26 35 2.6 40 28 40 586 4.1
16 4 7 s ~is0 36 124 36 45 36 45 28 45 65 44
(ENN 4 2.6 1.7 26 35 2.6 40 28 40 56 4.1
12 14 50 36 24 36 45 3.6 45 28 45 65 44
ECL2509
17|18 7{11 7|13 7| 4 2.6 1.6 26 4.1 26 34 20 34 63 35
16 5|9 5[12 5[14 5|50 35 25 35 4.6 3.6 44 25 43 65 4.1
ECL2510
14|16 4]9 4(13 4| a4 26 1.6 26 41 2.6 3.4 20 34 63 35
7 1 14 -
2 5|g 5[12 5{16 5|50 35 25 3.5 4.6 3.6 4.4 25 43 65 4.1
ECL2512
DR N EERUS I 4 2.6 1.7 26 3.5 26 40 2.8 40 56 4.1
7 16 14 8 50 3.6 24 36 45 3.6 45 28 45 65 44
9 12 4 26 1.7 26 35 2.6 40 28 40 56 41
1 ° 13 5 50 36 24 36 45 3.6 45 28 45 65 4.4
ECL2513
14 4112 4| 8 5{11 5| 4 26 1.6 26 4.1 2.6 34 20 34 63 35
16 2[13 2| 9 7]12 7|50 35 25 35 46 36 44 25 43 65 4.1

NOTES: 16. Eaz::h gate is tested separately. At least one input of each of the other gates (excluding the inactive half of the ECL2512 or
ECL2513) must be at 0.5 V with the other inputs at —0.5 V.
17. The input pulse is measured as it is applied sequentially to each input of the gate under test, and a waveform measurement is
made at each of the outputs of that gate. Times are as defined in Figure 1.
18. Other inputs of the same gate as input under test are at -0.5 V.
19. Bias voltages and loads for the haif of the ECL2512 and ECL2513 under test are shown in Figure 1. The inactive haif has
remaining inputs biased to —0.5 V, outputs under load, and power applied.
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES

mechanical data

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure
the package in the board during soldering. Silver-plated leads reguire no additional cleaning or processing when used in

soldered assembly.

The plastic case is electrically nonconductive.

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE

NOTES: a

The true-position pin spacing is 0 100 between center
tines Each pin centerline is located within 0.010 of its

true longitudinal position relative to pins 1 and 16,

b. Al dimensions are in inches unless otherwise noted.

(16 PLACES)

(16 PLACES)

i
he——-— Q870 MAX —-- -i
0000000 0|
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“_ﬂm N 0100 (NOMMAL —fmml )
‘ e 025020010 [eeleloloxole]o]
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| —-! 0.080 MAK (16 PLACES)
! T ooomn[T]
0.010 (NOMINAL} ome wax
" { T
037 0,140 MiN i
%" 1
junw:ssl__‘;‘AM,.:om l L : i, 0018 = 0003
' e e PLACES) W
= 6,025
i s ETTTTTT,
PN SPACNG
3 [ Gae Note o)

terminal designations

Pin assignments are shown in the table below and correspond to the logic diagrams on pages 4 and 5.

Outputs are denoted by Y or Z. Inputs are denoted by A, B, C, etc.

Respective inputs and outputs are identified by a gate number preceding the pin symbol.

Power is supplied via the VCc, VEE, and Vgp terminals.

VBB is a reference voltage.

NC indicates no internal connection.

PIN ASSIGNMENTS

PIN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
ECL2506 A B Vee Cc z D E F G VEE H | J K Ve L
ECL2507 | A B Vgc NC_Z Vec € D E Vgg F G H | vgg J
ECL2508 A C Vee D zZ E F G H VEE [ J K L \7:1:) B
ECL2609 | A NC NC NC Z V¢ Y C D Vgg E F G H Vgg B
ECL2510 A B Vee Y Z C D E F VEE G H 1 J Vge K
ECL2512 1A NC Vce 1z 2z Vee D 2A 2B VEE E 2C F iC Vg 1B
ECL2513 | NC 12 vgc 1Y 2Y Vgc 2Z 2A 28 Vgg 2 D 1C 1A Vgg 18
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ECL INTEGRATED CIRCUITS

TYPES ECL2515, ECL2516

EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) ARITHMETIC MODULES
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS

description

The ECL2500 series is a compatible family of ECL
functions with basic gate delays of 2 to 3 ns per stage.
The family is specifically designed for operation from
0°C 1o 75°C.

The EC1.2500 family includes:
® Basic Gate Modules
® Multifunction Gate Modules

® Bistable Modules

family features

High speed. . .typical gate propagation delay time of 2.5 ns

® | Arithmetic Modules

® Interface Modules

® Memory Module

) Complementary OR/NOR outputs with capability for wired-OR connections

Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for

50-ohm lines

®  High noise immunity: +225 mV typical at 25°C

This data sheet covers the arithmétic modules.
Separate data sheets cover the balance of the ECL2500 modules.

ECL2500 series arithmetic modules

The ECL2500 series arithmetic modules are summarized in the table below. These modules contain the multifunction
ECL circuits shown in the schematics of Figures A and B. The basic principle of collector dotting and emitter dotting,

used in both modules, is the shown in Figure C. Logic diagrams of ECL2515 and ECL2516 are shown on page 4,

SUMMARY OF ARITHMETIC MODULES

GATES PER INPUTS PER POSITIVE
MODULE ‘ OUTPUTS OF MODULE
MODULE GATE LOGIC
ECL2515 5 1,2,3,4,5 OR-AND/NOR-OR Y and Z
GROUP CARRY S ) : 2
ECL2516
FULL SUM-CARRY 7 2,2,2,3,3,33 OR-AND/NOR-OR £, %, Co, and Co

ADDER

91621703 ‘6162103 S3dAL

0461 AHVNNVF ‘G6ZL1L0L S-14 'ON NILITING
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TYPES ECL2515, ECL2516

EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

schematic
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TYPES ECL2515, ECL2516

EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

logic

]

Z-(R+B)+(C+D

t
©
o
=
2
]
2
%

¥ 2 A8 +CD

NEGATIVE LOGIC

ZorCqo

TorCo

Y

For ECL.2516:
z

Y=(A+B)(C+D}

POSITIVE LOGIC

FIGURE C—WIRED-OR/AND LOGIC DIAGRAM
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TYPES ECL2515, ECL2516
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

logic

ECL2515 ECL2516
i VBB H G F E Vee b A VBB B8 ¢ B C VeE @A
(AERENERLRARRIRIANRI RN R AR B jupupuzyunpwlls
| T — ——— |
= * o - |
il

@U @M

GROUP CARRY

|

NC

Vcc 0

| 1
5

FULL SUM-CARRY ADDER

& —Collector dot

NC-—No internal connection

POSITIVE LOGIC

NEGATIVE LOGIC

OUT-OF-PHASE OUT-OF-PHASE
MODULE IN-PHASE OUTPUT IN-PHASE OUTPUT
ouTPUT OUTPUT
Y = A(BH){(G+H+1) » 2 = A+BHI+GHHFHI+ Y = A+BI+GHI+ z=A-B1-GHI-
ECL2515
(E+F+H+1) (C+D+E+H+) E+F+H+I+CHD+E+HTI EFHI+CDEH! EFHI - CDEAI
E = (A+B+C)(A+B+C) T = A+B+C+A+B+C+ = = ABC+ABC+ T =ABC - ABC -
ECL2516 (A+B+C)(A+B+T) A+B+C+A+B+C ABC+ABC B

>
1 g.l
£>
¢]

= (A+B)(B+C)(A+C)

Co = A+B+B+C+A+C

Cp = AB+BCHAC Co =AB - BC - AC

truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant)
ECL2515 ECL2516
INPUTS OUTPUTS INPUTS OQUTPUTS

A B €C D E F G H 1}lvy z A B € A B T|=z T ¢cg Cg
L X X X X X X X x|L H L L L H H H L H L H
X t X X X X X X LJ|L H L L H H H L|H L L H
X X X X X X L L L|L H L H L H L H|H L L H
X X X X L L X L L]|L H L H H H L L|L H H L
X X L L L X X L L{t H H L L L H HI|H L L H
For a LOW Y and HIGH Z, all inputs to at least one gate H L H L H L L H H L
must be LOW, For a HIGH Y and LOW Z, at least one input H H L L L H L H H L
of each gate must be HIGH. H H H L L L H L H L
H X X X X X X X H|H L

H H X X X X X H X|H L

H H X X H X H X X|H L

H H X H X H H X X|H L

H H H X X H H X X|H L
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TYPES ECL2515, ECL2516
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

absolute maximum ratings (see note 1}

Terminal voltagesand currents . . . . . . . . . . . . o . e e e e e e e e See table below
Storage temperature range . . . ... . ... ...... -—40°Cto1s0°C
Temperature range with supply and bnas voltages applled . ... .......... -—acto100°C

TERMINAL VOLTAGE AND/OR CURRENT, Tp = 0°C TO 75°C (SEE NOTES 2 AND 3)

TERMINAL REMARKS VOLTAGE CURRENT
CONTINUOUS 20-us SURGE

Vee 2V 45V

VEE -4V -7V

Each All other -35V -4V

Output 21 All inputs low —40 mA

tFor ECL2516: Y =S orCo, Z=Z or Cq

recommended operating conditions

Supply voltage Vcc e e e e e e e e 32V E2%
Supply voltage VEE O VAR )
Reference vOItage VBB  » - - « « « = =+ o o+ e e e e e e e e e e e e oo OV (GND)
Reverse biasOnUNUSEd INPULS . . . &+ = = « « + & « b e e e e e e e e e e =TV RO 5V
Normalizeddcfanout . . . . . . . . . . . . . .« o .. ... 0to35
Load on each output . . . . e e e e e e e e e e charac’tenzed at 270 Q to VEE. 50 Q2 to GND
Operating free-air temperature range . . . . . .« . « « « . .+ 4 s s oa .o ow e e e s e s e 0°C to 75°C

NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be exceeded in
service or testing.
2. Maximum terminal conditions must be considered as mutually exclusive.
3. All voltages are referenced to Vgp, which is at GND.
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TYPES ECL2515, ECL2516
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

ECL2515 electrical characteristics at specified free-air temperature

T TEST CONDITIONS® T
| : TERMINALS : INPUT CONDITIONS MIN TYP  MAX
poTesT | (GPENOTES L;':IPDléL |$S$l§» RE"‘:I‘::J’:'ISN “la unIT
| 1
PARAMETER 1 FIGURE . OUTPUTS | ‘tesT,  OF SAME  OF OTHER A
i INPUTS v z1 W GATE GATES i (SEE NOTE 5)
! 0°C 150 720
L Vi High-levei input voitage | ! 25C 150 720§ omv i
! 75°C 150 720 i
! 7 i 0°C | -1500 150 '
HRITR Low-level input voltage ! i 25C | -1500 150 | mv |
i j ; 75°C | 1500 -150
b 7 i ?
: ) : 7,76 Loc 3 340
. VoHgy) ghievel output voltage 2 73,14,16 4 ' o2v -osv 05V {25C ' 30 4% 500 | mv |
i at Y output T1.12.14.16 | 75 C 495 580 |
. 8.9, 11,14, 16 | ! i
; N . f 0T 505 450 !
| voLyy  owievel output voltage P2 ame as for -02v 05V 05V | 25C | -4%0 410  -350 | mv -
= at Y output i VQOH{Y} above i 75c ¢ 290 230 i
i 1 X !
; oc 315 390
| Vomz) ignlevel output voltage 2 7 5 | 02V 05V o5V %C 350 425 500 | mv
a1 Z output [T, 12,14,78 ’BC 495 580
8.9,11,14,16 J
i S p i T 385 !
Vouiz) =~ -euwlevel output voltage 2 ame s for 02V -05V  SeeNowe§ | 25C  -440  -365  -310 | mv |
at Z output ! VQH{Z) above i i8¢ jost 280 1
T s p TocC | 506 455 } :
VoL(zy L|ouievel eutoutveltage 2 ame as for 04v 05V SeeNotes  25°C  -490  -425 mv
3t Z output VQH(Z) ebove . 75°C -380  -315 |
" High level output volt # Same as for ‘ Al inputs of il gates oc 1 ‘
igh-level output voltage am : 250 626 | mv |
L VOHIZY 41 7 outout 2 VOHizZ) above in paraltel at 0.5 V o et | ;
i " 0°C | 290 i o
© VOH(y) ighdevel outour voltage 2 1 a 015V 05V osv  |2sC ! 5 v
atY output N
| 75°C |
Low-levet 1 ' ocC:
| ovoupyy | oulevel output voltage P2 i 4 -015V  -05V 05V 25°C ~33 | mv
i at Y output : i 75°C -215
: T T2
: I ‘2.8 oc 265
igh-leve i |
- High-leve! input current [ 9.12.13 05V o5V 05V 25°C 235 1 uA
i {each input) | 17,14,16 L i
! ' 75°C 200
I | See Note 7 .- =
. Low-evel input current A 1,2,8,8, 11, Al inputs of all gates prps - »‘1 uA
L (all inputs) 12,13,14,16 in parallel at ~32 v 75°C 15
Iec N
All inputs of all gates N
; A
il Supply current 5 PRy 25°C 20 36 | m
Input capacitance o
25°C 5 F
Cin (see Note 8) P
Output impedance N
4 s 25°C 5 0
Zout (see Note 9}

*Vgp (pin 156) = GND, V¢ (pins 3 and 6) = 1.32 V 11%, Vgg (pin 10) = —3.20 V *1%.

NOTES: 4.

5.

Each gate is tested separately uniess otherwise noted. See referenced test figure for output termination. Gates not under test have
their outputs terminated in the same manner, and power applied.

The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic volitage levels
only, e.g., if ~350 mV is a maximum, the typical and minimum limits are more negative voltages.

One input of each gate must be at V. Other inputs are biased to —0.5 V.

Terminals 11, 14, and 16 are internally connected to 2, 3, and 4 gates respectively, and maximum ||y for these terminals at each
temperature can be determined by multiplying the value given for Ity by 2, 3, or 4 respectively.

Cin is measured using peak-current techniques. A sguare-wave input pulse is applied, and the input current waveform is integrated
with respect to time to determine Q. C;, = Q/V. When a terminal is an input to more than one gate, multiply the value given by
the number of gates to which this terminal is an input.

Constant-current loads are used to determine the output impedance which is derived from the slope of a Vg vs 1 curve,
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EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

TYPES ECL2515, ECL2516

ECL2516 electrical characteristics at specified free-air temperature®

TEST CONDITIONS®
- s INPUT CONDITIONS MIN  TYP  MAX
Test (SEE NOTE 4) INPUT  OTHER _ REMAINING
PARAMETER oot SUTRUTS| UNDER  INPUTIS)  INPUTS Ta uNIT
NPUTS TEST, OFSAME  OF OTHER (SEE NOTE
v z | W GATE GATES 5)
oc | 150 720
Vin High-level input voltage 25°C | 150 720 | mv
75°C | 150 720
0°C | 1500 T80
viL Low-level input voltage 25°C | -1500 150 | mv
75°C | 1500 150
76,14
14,13 2
! 76,13 oc . 35 30
VOHIY) :‘ﬁ':‘;‘:j“""“ voltage 2 6.34.13 02v .05V 05V 26C | 350 425 500 | mv
3, 72.13 , 75°C 495 580
5,74, 11
16,12, 11
TC T 506 450
Low-level output voltage Same as for 8
VOLIY 1y oo 2 Vorer soove -02v  -05V 05V & 490 0 7223 mv
16,14 ¥
74,13 4 !
' A oc . 35 300
High-level :
Vom(z) ghlevel output voltage 2 76, 14,13 02V 05V Y 26°C | 380 426 500 | mv
at Z output 5. 72,13 75°C 195 580
12, 5 .
5,74, 71
L 76,12, 11
| o°C 385
! fevel ’ i
I voLm ::’;";‘;;;“’“”‘ voltage 2 VZ:"I;’:;Z've 02V -05V SeeNote6 |26°C | -440  -365 -310 | mV
75°C | -325 _ -280
0°C | 805 455
HJevel
vou(zi :;' OZV‘:,;"'D'” voltage 2 v;i:‘;z;‘:’ve 04V 05V SeeNote6 |25°C | 490  -425 mv
75°C 380 315
76,14 .
] e
72,13 4 ;
16,13 257 | 600
d 75°C €70
Highlevel output voltage All inputs of all gates
VOH(Z) 7 output 2 1:']‘24'1‘33 in paralle) at ~0.5 V ac mv
S 5 25C 615
76, 12,11 e 685
- o°c | 2%
High-level output voltage .,
VORI oty oo 2 13 7 015V 05V 05V mC, W mv
Low-level output voltage oc
VoLy) 2 13 7 015V 05V 05V 25°C -335 | mv
at Y output | 75°C 215
T 9 o°C 510
[
i 5°¢ 470 | uA
High-level input current 2 75°C 400
| - N
1H {each input) 3 3 o8V 05V 05V 0°c 1020
4 25°C 940 | uA
16 75°C 800
. Low-level input current 4 9,11,12, All inputs of all gates zg%? “?‘g A
i (all inputs} 13.14,16 in parallel at -3.2V e By e
ice )
Allinputs of all gates .
or Supply current 5 o aator ot 05 25°C 30 5 | ma
—fee
] Input capacitance o
Cin (see Note 8) 25°C 5 of
Output impedance -
“out (see Note 9) i s ¢

+Vgg (pin 15) = GND, V¢ (pins 3and 6) = 1.32 V £1%, VEE (pin 10) = —3.20 V £ 1%.
ty=ZorCo;Zz=Z orCp.

NOTES: 4.

their outputs terminated in the same manner, and power applied.

Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test have

5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels
only, e.g., if =350 mV is a maximum, the typical and minimum limits are more negative voltages.
6. One input of each gate must be at V. Other inputs are biased to —0.5 V.
8. Cjp is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform is integrated
with respect to time to determine Q. Cj, = Q/V. When a terminal is an input to more than one gate, multiply the value given by

the number of gates to which this terminal is an input.
9. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vg vs I curve,
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TYPES ECL2515, ECL2516

EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

operating characteristics at specified free-air temperature (see figure 1)

ECL2515 ECL2516
PARAMETER cL Ta EITHER OUTPUT ANY OUTPUT UNIT
MIN TYP MAX MIN TYP MAX
0°C 2.6 26
Propagation delay time, o
PHL o e lovel outous 4pF | 25°C 15 26 41 15 26 4.1 ns
gh-to-low d7'° outpu 75°C 26 26
anda/or
0°c 35 35
Pro| tion delay time
PLH '; p:f:_' o eli it 50pF | 28°C | 24 35 48 24 35 48 ns
w-to-high-lev
i utp 75°C 35 35
o°c 40 4.0
Transition time,
THL i o towdevel output 4pF | 25°C 1.6 40 6.6 16 4.0 6.6 ns
o P 75°C 41 4.1
ana/or
0°c 47 4.7
Transition time,
tTLH ransition 1 50pF | 25°C | 19 46 6.9 19 46 6.9 ns
low-to-high-level output 75°C 44 44
PARAMETER MEASUREMENT INFORMATION
INPUT Vee
SEE NOTE 11 132v
i -
SEE NOTE 11
‘OUTPUT z
* o—)
PULSE I SEE NOTE 11 i
GENERATOR OUTPUT Y i
270
SEE NOTE 10 20 L Ro a fo
Q = SEENOTE 1500 C 50
5003 13 SEE NOTE
13
= © = =
Veg
32V

O—Collector dot

- LS
OUTPUT 2 | %0% |
I | H- 50% U s X |
10% ¢! j 1N 10% v OBSERVED
l OL EveL
1

OUTPUT ¥

+400 mV

-500 mv
OBSERVED
OH LEvEL

OBSERVED
OH LEVEL

OBSERVED
Ob LEVEL

VOLTAGE WAVEFORMS
FIGURE 1-PROPAGATION DELAY AND TRANSITION TIMES

TFor ECL2516: Y = £ or Cp; Z = £ or Co.

NOTES: 10. The generator has the following characteristics: Zg,; =50 2, PRR = 1 MHz.
11. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance probe

with an input impedance of 100 k{2 paralleled by 2 pF, or a 50-§2 impedance system can be used. The 50-{ resistors designated

R are the oscilloscope input resistance in the 50-£2 system or discrete resistors with a high-impedance probe.

12. This test circuit shows only the principle of measuring propagation delay times and transition times; i.e., no internal connection

of the input terminals is shown. See Table | for ECL2515 or Table Il for ECL2516 for voltages to be applied to input terminals

for each test.

13. C includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10.
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TYPES ECL2515, ECL2516
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

PARAMETER MEASUREMENT INFORMATION

TEST TABLE I-ECL2515

INPUT TERMINAL CONDITIONS OUTPUT
PULSE UNDER
05V -5V
GENERATOR TEST
1 16 2,8,9,11,12,13, 14 4,5
2 8,9,11,12,13,16
1,14 4,5
16 2,8,9,11,12,13
13 8,9,12,14, 16
14 1,2,11 8,9,12,13,16 4,5
16 8,9,12,13, 14
1" 8,12, 14, 16
12 8,11, 14, 16
14 1.2.8.13 8, 11,12, 16 45
16 8,11,12,14
8 9,11, 14, 16
9 8,11, 14,16 _
1 1,2,12,13 8,9, 14,16 4,5
14 8,9,11,16
16 8,9,11,14
TEST TABLE 11-ECL2516
INPUT TERMINAL CONDITIONS OUTPUT
PULSE UNDER
05V 05V
GENERATOR TEST
16 1,13 9,12, 14 24
14 9,12, 16
14 016 11,12,13 2.4
13 11, 12,14
16 12,14 9. 11,13 2,4
13 9,11,16
16 12,13, 14
14 9,1 12,13, 16 7,6
13 12,14, 16
9 11,12,13
12 14,16 9,11,13 7,5
13 9,11,12
9 11,14, 16
14 12,13 9,11,16 7.5
11 9,14, 16
16 11,12,13
12 9,14 11,13,16 7.5
11 12,13, 16
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TYPES ECL2515, ECL2516
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

PARAMETER MEASUREMENT INFORMATIONT

Vee
1
|
05V
05V iE
Vi o 1 2702 3500
INTERNAL |
—L CONNECTION ™ L
= Nal =
TO SOME | Vee Ve
INPUTS i
i |
—»
o—>
05V
I 2708 $500 Vg 2705 2509

A. The particular input voltages for each module are shown in the Each input is tested separately.
electrical characteristics tables.

B. V| is applied to each input separately except where Note 6
applies.

C. Each output is tested separately.

FIGURE 2—VOM and VOL FIGURE 3—l|M

P °
[
< 270Q 3509
Vee
2700 2500
VEE

A. All gates are tested simultaneously.

B. ICC is the total current into all V terminals.

All inputs of all gates are connected in parallel. cc

FIGURE 4, FIGURE 5—lgcor Iee

O—Conector dot
1 Arrows indicate actual direction of current flow. Current into a terminal is a positive value,
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TYPES ECL2515, ECL2516
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

APPLICATION INFORMATION

ECL2515

The ECL2515 module is designed to provide the logic function for carry look-ahead in high-speed binary adders. In
carry look-ahead, bit positions for binary numbers added together produce ‘‘generate’ terms and “‘propagate’” terms for
the carry and sum logic equations.

The ECL2515 produces a ‘“‘generate” term for 5 bits in one level of logic with a typical propagation delay of 3.0
nanoseconds with a fan-out of 4.

ECL2516

The ECL2516 is a full adder for two binary bits and carry-in that produces a sum and carry-out. The binary bits and
their complements, along with carry-in and its complement, are required as inputs.

The sum and its complement and the carry-out and its complement are both produced in one level of logic with a
typical propagation delay of 3.0 nanoseconds with a fan-out of 4.

general

Multiple V¢ terminals have been supplied to reduce crosstalk noise. All V¢ terminals should be connected even if all
gates in a module are not used.

Applications of the arithmetic modules at other than data sheet conditions are covered in a separate ECL2500 series
application document.

General loading for fan-out may be divided into two classes:

CLASS | Short-Line or Cluster Loading.
Loads which can be connected within two inches of any source can be treated as lumped capacitive loads
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly.
No two dotted outputs can be more than two inches apart for this case.

CLASS Il Long-Line or Distributive Loading.
These loads must be treated as lumped loads along a transmission line and termination should be at the end
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS ! loads are
distributed, they must not exceed the 20 pF per 4.5 inches of line.

TEXAS INSTRUMENTS
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TYPES ECL2515, ECL2516

EMITTER-COUPLED-LOGIC ARITHMETIC MODULES

mechanical data

The circuit bars are mounted on a 16-ead frame and encapsulated within a plastic compound. The compound will
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in

soldered assembly.

The plastic case is electrically nonconductive.

|
oloITIICICICION
S o o —
|-=::?:-| ) SOt
(0Jelololo]0]6]0}
—u{ — 0,080 MAX (16 PLACES)
T om0 w|

0700 max

0.140 MiN

e PaCEn) ]
_ 0
+0.025
sPLACES

o1 = 000 N
A ‘16 PLACES
-

‘***MT
0ors o |
soon0 T 2T

PIN SPACING
v Mave o)

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE

NOTES: a. The true-position pin spacing is 0.100 between center-
lines. Each pin centerline is focated within 0.070 of its
true longitudinal position relative to pins 1 and 16.

4

All dimensions are in inches unless otherwise noted.

0036 MIN
(16 PLACES)

6018 = 0.00)

RS o
:1"" (16 PLacEsy

terminal designations

Pin assignments are shown in the table below and correspond to logic diagrams on page 4.
Outputs are denoted by Y and Z for ECL2515 and by Z, T, C(, and Co for ECL2516.
Inputs are denoted by A through | for ECL2515 and by A, B, C, A, B, and C for ECL2516.
Power is supplied via the V¢, VEE, and Vgg terminals.

Vg is a reference voltage.
NC indicates no internal connection.

PIN ASSIGNMENTS

PIN 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
ECL2515 | A B Vecc Y Z Vogc NC € D Vgg E F G H vgg |
ECL2516 | NC Co Vec Co £ Vec £ NC A Vgg C B ¢ B Vgg A

PRINTED IN USA 171
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CIRCUIT TYPE ECL2517
ECL INTEGRATED CIRCUIT EMITTER-COUPLED-LOGIC DECODER

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) DECODER MODULE
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS

£1G2703 3dAL

description
The ECL2500 series is a compatible family of ECL functions
with basic gate delays of 2 to 3 ns per stage. The family is
specifically designed for operation from 0°C to 75°C.

The ECL2500 family includes:

6961 H3IBW3 D30 ‘€82L169 S-1A "ON NILITING

® Basic Gate Modules ® Arithmetic Modules
° [ Multifunction Gate Modules | ® |nterface Modules
e Bistable Modules ® Memory Module

family features

® High speed. . .typical gate propagation delay time of 2.6 ns
® Complementary OR/NOR outputs with capability for wired-OR connections

® Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for
50-ohm lines

® High noise immunity: £ 225 mV typical at 25°C
This data sheet covers the decoder module. Separate data sheets cover the balance of the ECL2500 modules.
ECL 2500 series 3-bit-to-8-line decoder with enable

The ECL2500 series decoder module is summarized in the table below. The schematic diagram of this module is shown

in Figure A.
SUMMARY OF DECODER MODULE
MODULE GATES PER MODULE INPUTS PER MODULE OUTPUTS PER MODULE
ECL2517 12 4 8
(4 input, 8 output) (3 bits plus enable) (1 per output gate)
1269
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CIRCUIT TYPE ECL2517
EMITTER-COUPLED-LOGIC DECODER

schematic

EACH OUTPUT GATE

EACH INPUT GATE

COMPONENT VALUES <
SHOWN ARE NOMINAL 160 L) ::

OUTPUT OF
OTHER GATES

WIRED-OR
NODE
PULL-DOWN
RESISTOR

FROM INPUT GATES
> (SEE LOGIC DIAGRAM)

TO NEGATIVE
VOLTAGE

<
m
m

* COMPONENT NOT PRESENT IN ENABLE (D INPUT} GATE

INPUT GATES ARE REPRESENTED
IN THE LOGIC DIAGRAM BY

1>

Emitter-follower outputs require external puli-down resistors. The wired-OR function can be obtained by connecting
emitter-follower outputs of other gates to any of the outputs. Only one puil-down resistor is required for each wired-OR
node.

OUTPUT GATES ARE REPRESENTED IN
THE LOGIC DIAGRAM BY

[

FIGURE A-SCHEMATIC

absolute maximum ratings (see note 1)

See table below

Terminal voltages and currents
—40°C to 150°C

Storage temperature range

Temperature range with supply and blas voltage apphed —40°C to 100°C
TERMINAL VOLTAGE AND/OR CURRENT, T = 0°C TO 75°C (SEE NOTES 2 AND 3)
TERMINAL REMARKS VOLTAGE CURRENT
CONTINUOUS 20-us SURGE

Vee 2V 45V

VEE —4V -7V

Each All other -35V -4V

Input inputs open 2V 2V

Any output All inputs high —40 mA

recommended operating conditions

Supply voltage Vcc 1.32V£2%
Supply voltage VEE -32V*2%
Reference voltage VBB 0V (GND)
Reverse bias on unused inputs -1Vz05bV
Normalized d-c fan-out 0to 35

Load on each output

Operating free-air temperature range

NOTES: 1.
service or testing.

charactenzed at 270 Q to VEE' 50 €2 to GND

2. Maximum terminal conditions must be considered as mutually exclusive.

3. All voltages are referenced to Vgg, which is at GND.

0°Cto 75°C

Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be exceeded in

4-46
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CIRCUIT TYPE ECL2517
EMITTER-COUPLED-LOGIC DECODER

logic

4 \'Z:1:] D A B (o VEE 3

16 |15 [ |43 ]fn]]w

T =] OUTPUT POSITIVE NEGATIVE
LINE LOGIC LOGIC
o ! o 0 A+B+C+D ABCD
— ! - A+B+C+D ABCD
1
@

A+B+C+D ABCD
A+B+C+D ABCD
A+B+C+D ABCD
A+B+C+D ABCD
A+B+C+D ABCD
A+B+C+D ABCD i

11023 af1s506[17[]8
5 6 Vce 7 0 vee 1 2 D D m

INPUT GATE OUTPUT GATE

L
NI B JW|IN| -

truth table (for this module, H = positive voltage, L = negative voltage, X = irrelevant)

INPUTS OUTPUT LINES
A B [+ D 0 1 2 3 4 5 6 7
X X X H H H H H H H H H
L L L L H H H H H H H L
L L H L H H H H H H L H
L H L L H H H H H L H H
L H H L H H H H L H H H
H L L L H H H L H H H H
H L H L H H L H H H H H
H H L L H L H H H H H H
H H H L L H H H H H H H

269
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CIRCUIT TYPE ECL2517
EMITTER-COUPLED-LOGIC DECODER

electrical characteristics at specified free-air temperature*

INPUT CONDITIONS
TERMINAL MIN TYP MAX
PARAMETER TEST 13 12 1 1 ouTPUT UNIT
FIGURE | v\ Vie) Vie) Vip) | TERMINAL Ta (SEE NOTE 4)
0°c 150 720
Vi High-level input voltage 25°C 150 720 | mv
75°C 150 720
0°C | —1500 —150
Vip Low-level input voltage 25°C | —1500 —150 | mV
75°C | —1500 —150
0°C 290 365
VOH({0} High-level output voitage at fine 0 1 o5V 05V 05V 02V 5 25°C 325 400 500 | mV
75°C 470 570
0°C -505  —445
VoL©) Low-level output voltage at line 0 1 05V 05V 05V -02V 5 25°C | —490 425 -350 | mV
75°C -385  -310
0°C 290 365
VOH(1} High-level output voltage at line 1 1 05V -02V -~05V 05V 7 25°C 325 400 500 | mv
75°C 470 570
0°C -505  —445
Vo) Low:-level output voltage at line 1 1 05V 0.2V -G5V 05V 7 25°C —490 —425 -350 | mV
75°C -385 310
0°C 290 365
VoHi2) High-level output voltage at bine 2 1 o5V 02V 05V 05V 8 25°C 325 400 500 | mV
75°C 470 570
0°C -505 445
VoL@ Low-level output voltage at fine 2 1 o5V 02V 05V 05V 8 25°C | -490 425 —350 | mV
75°C -385 310
0°C 290 365
VOH(3) High-level output voltage at line 3 1 -02v 05V -05V -05V 9 25°C 325 400 500 | mV
75°C 470 570
0°C | -5056 —445
VOL(3) Low-ievel output voltage at line 3 1 02v -05Vv -05V 05V 9 2°C | —490 —425 -350 | mV
75°C —385  -310
0°C 290 365
VOH{4) High-level output voltage at line 4 1 oz2v o5V 05V -05V 16 25°C 325 400 500 | mV
75°C 470 570
0°C | -505 445
VoL(4) Low-level output voltage at line 4 1 -02V o5V 05V -05V 16 25°C | —490 425 -350 | mV
75°C 385 -310
0°C 290 365
VOH(5) High-level output voltage at tine 5 1 —05V 05V 02V —05V 1 25°C 325 400 500 | mV
75°C 470 570
0°C | -506 445
VoL(s) Low-level output voltage at line 5 1 -05V osv -02V 05V 1 25°C —490 425 -350 | mV
75°C —385 310
0°C 290 365
VOH(6) High-level output voltage at line 6 1 -05Vv -05V -02v -05V 2 25°C 325 400 500 { mV
75°C 470 570
0°C | 505 445
VvoL(e) Low-fevel output voltage at line 6 1 —-05V -05V 0.2v -05V 2 25°C —490 425 -350 | mv
75°C -385 -310
1,2,4,5, oc 290 365
VOoH High-level output voitage at all lines 1 -05Vv ~05V -05V 015V 7 'B ‘9 : 1é 25°C 325 400 500 | mV
T 75°C 470 570
0°C | —505 —445
vouin Low-level output voltage at line 7 1 -05vV -05V 05V -0.15V 4 25°C | —490 -426 350 | mV
75°C -385 310
0°C 165
. . input under test at 0.5 V, o
HWH High-level input current 2 N 25°C 150 | uA
other inputsat ~0.5 V 75°C 125
All inputs in paratlel 0°C —05
he Low-level input current {all inputs} 3 at-32V 25°C —05 | pA
- 75°C -05
I N B
o(r:c Supply current 4 Allinputs in parallel 25°C 84 133 | mA
at-05V
—lEE
Cin Input capacitance (see Note 5} 25°C 5 pF
Zout Output impedance (see Note 8) 25°C 5 Q

*Vgg (pin 15) = GND, V¢ (pin 3 and pin 6) = 1.32 V £ 1%, Vg (pin 10} = ~3.20 V * 1%.

NOTES: 4.

5.

The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels
only, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages.

Cin is measured using peak-current technigues. A squars-wave input puise is applied, and the input current waveform is integrated
with respect to time to determine Q. Cj, = Q/V,

Constant-current loads are used to determine the output impedance which is derived from the slope of a Vg vs | curve.

4.48
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CIRCUIT TYPE ECL2517
EMITTER-COUPLED-LOGIC DECODER

operating characteristics at specified free-air temperature (see figure 5)

TERMINALS
TO BE TESTED
(SEE NOTE 7)

CL

tpHL and/or tp H

PROPAGATION TIMES—ns

tTHL and/or tTLH

TRANSITION TIMES—ns

OUTPUT

pF

Ta=0C

MIN

TYP

MAX

Ta=25C

MIN
TYP
MAX

MiIN

TA=75¢C

TYP
MAX
MIN

Ta=0°C

TYP

MAX

Ta=25°C

MIN
TYP
MAX
MIN

Ta=75°C

TYP
MAX

-
S
-

48

6.6

5.0

3.6

23 37 655

36

-
'y
-

-
o
SINI= (O[O |[=|o|w|oo|w]o

50

59

39 58 77

58

45

25 43 865

42

NOTE:

and a waveform measurement is made at the corresponding output.

7. The eight combinations of voltages at input terminals A, B, and C shown in the table of Figure 5, are applied sequentially. With
each combination of input volitages, the enable input, D, is puised from the high level to the low level to give a low-level output at
the particular output line shown in the tabte. The input pulse is measured as it is applied with each combination of input voltages

GENERAL APPLICATION INFORMATION

Multiple V¢ terminals have been supplied to reduce crosstalk noise. All V¢ terminals should be connected.

Applications of the ECL2517 decoder module at other than data sheet conditions are covered in a separate ECL2500

series application document.

General loading for fan-out may be divided into two classes:

CLASS |

Short-Line or Cluster Loading.
Loads which can be connected within two inches of any source can be treated as lumped capacitive loads
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly.

No two dotted outputs can be more than two inches apart for this case.

CLASS 1l

Long-Line or Distributive Loading.
These loads must be treated as lumped loads along a transmission line and termination should be at the end
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS | loads are

distributed, they must not exceed the 20 pF per 4.5 inches of line.

TEXAS INSTRUMENTS
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CIRCUIT TYPE ECL2517

EMITTER-COUPLED-LOGIC DECODER

PARAMETER MEASUREMENT INFORMATIONT

Vee

270Q

=
H
3
—

T
p
#—ﬂ

h

i

T
: 3

=
g
~
I
3

<

50

—AA——@

—»T e

T |1

ile— g
o

<
m
m

V' is applied to each input as specified
in the electrical characteristics table.

FIGURE I-VOH AND VOL

04— Vo) —PO9
50 2

*O"[ Vo _
50§

OTHER 2709
THREE
INPUTS o Sou

INPUT T o
UNDER 05V 7 *—AA

TEST i 2702

Vee

INPUTS 2700

> A,BCD

»
p
S
>

1l
IF

Each input is tested separately.
FIGURE 21,

Pﬂll

27011

5042

;

~
4

g2
3

50 )

9
3

50

3

b3
5

<

270 2
50 2

$
3

2702
5092

»
p

A

y

270Q
500

o
3
:

—»0
<
3

|||‘—|§
o

FIGURE -,

3

g2

<
m
m

-;k—é—»c

VCCT“DC

\, OPEN

T

VEE

lcC is the total current into both Ve terminals.

FIGURE 4—Icc OR IEE

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,
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CIRCUIT TYPE ECL2517
EMITTER-COUPLED-LOGIC DECODER

PARAMETER MEASUREMENT INFORMATION

Vee

Tuzv

SEE NOTE 9
ouTPUT
0
INPUT OUTPUT X——
TERMINAL UNDER TEST Vi !
13 12 1 ¥ R
SEE =
Viia) Vi) Vie) | “INE | TERMINAL sabLe T
05V 05V 05V 0 5 Vigy s e
05V 05V -05V 1 7 v Yoy
= 50 ¢
-0.5V 05V 2 8 *— N\
05V 0.5 3—-— 4 e
05V -05V -05V 3 g NPUT AN
-05V 05V 05V 4 16 SEE NOTE 9 s 2‘;:;‘:7
-05V 05V -05V 5 1 o™
s —ton
-05V -05V 05V | 6 2 ouLsE e
-05vV —-05V -05V 7 4 GENERATOR 501
LA
SEE NOTE 7 SEE NOTE 8 —
Y |—<' u
BB
VEEZ) —
-32v
TEST CIRCUIT
[¢—— 50 ns ———i
| ’
22%£02ns —» e —»  le22%02ns
+ 400 mV
90%
INPUT 50%
| - — — — — ——  _500mV
i T S B ke B v OBSERVED
: OH eveL
OUTPUT
OBSERVED
______ Voo
| [ LEVEL
oy . Ly
VOLTAGE WAVEFORMS
FIGURE 5—-PROPAGATION DELAY AND TRANSITION TIMES
NOTES: 7. The eight combinations of voltages at input terminals A, B, and C shown in the table of Figure 5, are applied sequentially, With

each combination of input voltages, the enable input, D, is pulsed from the high leve! to the low level to give a low-level output at
the particular output line shown in the table. The input pulse is measured as it is applied with each combination of input voltages
and a waveform measurement is made at the corresponding output.

8. The generator has the following characteristics: Zout =50 2, PRR =1 MHz.

9. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance probe
with an input impedance of 100 k{2 paralieled by 2 pF, or a 50-§2 impedance system can be used, The 50-§2 resistor designated
R is the oscilloscope input resistance in the 50-§2 system or a discrete resistor with a high-impedance probe.

10. C includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10.
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CIRCUIT TYPE ECL2517
EMITTER-COUPLED-LOGIC DECODER

mechanical data

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound wili
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in

soldered assembly.

The plastic case is electrically nonconductive.

025020010

0.080 {NOMINAL)
I

R 0.010 (NOMINAL

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE

max

PEERAOOO
iaioininiaiaieisnl

0092 ® (NOMINAL) —]
0.160 (NOMINAL)

lojelelolelelolo]
-—-| ‘——u.nm MAX (16 PLACES)

1 0,010 MmN
D.m‘uu

LY

%' ‘
l‘“ "“:!5)_.‘ 0.011 = 0003

0325 16 PLACES:
0,025

' {uPLACES ) ‘

€ A3

oveomn T
I

0075
=0.020
PIN SPACING
(oo Mote )

L

NOTES a The truepostion pm spacing > 0100 between center
lines. Each oin center'ine > located wathin 0010 of 1ts
True OnaiTLUINGT POSILON reldtive 16 pins 1 and 16

b Al dimensions are 11 1nches ufiless utherwise noted

0036 MIN
(16 PLACES}
0.01230.00
(16 PLACES)

terminal designations

Pin assignments are shown in the table below and correspond to the logic diagram on page 3.
Outputs are denoted by the numbers O through 7. Inputs are denoted by A, B, C, and D.

Power is supplied via the Vcc, VEE, and Vg terminals.
Vg is a reference voltage.

PIN ASSIGNMENTS
PIN 1 2 3 4 5 6 7 8 0 11 12 13 14 15 16
ECL2517 | & 6 Vec 7 0 Vcc 2 VEE C B A D vgg 4
PR'NTED iIN USA 1

TEXAS lNSTRUgM ENTS
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TYPES ECL2520 THRU ECL2523

ECL INTEGRATED CIRCUITS DUAL PARALLEL EMITTER-FOLLOWER GATES

ECL2500 SERIES DUAL EMITTER-COUPLED-LOGIC (ECL) PARALLEL EMITTER-FOLLOWER
GATES FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS

description

The ECL2500 series is a compatible family of ECL
functions with basic gate delays of 2 to 3 ns per stage.
The family is specifically designed for operation from
0°C to 75°C.

€2G27103 NYHL 0242103 S3dAL

The ECL2500 family includes:

6961 HIEAWIAON 2521169 S-1a "ON NiL3T11ING

® Arithmetic Modules
L [ Multifunction Gate Modulesl ® [nterface Modules

® Basic Gate Modules

® Bistable Modules ® Memory Modules

family features

° High speed . . . typical gate propagation delay time of 2.5 ns
. Complementary OR/NOR outputs with capability for wired-OR connections

[ Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for
50-ohm lines

®  High noise immunity: * 225 mV typical at 25°C

This data sheet covers the parallel emitter-follower modules.
Separate data sheets cover the balance of the ECL2500 modules.

ECL2500 series parallel emitter-follower gates
The four ECL2500 series modules that form the dual parallel emitter-follower gate group are shown in the table below.

These modules contain various combinations of the ECL circuit shown in the schematic of Figure A and the logic
diagrams of Figure B.

SUMMARY OF MODULES IN PARALLEL EMITTER-FOLLOWER GATE GROUP

MODULE GATES PER INPUTS PER POSITIVE OUTPUTS PER GATE
MODULE GATE LOGIC Y(OR) Z(NOR)

ECL2520 2 2 OR/NOR 3 1
ECL2521 2 3 OR 3

ECL2522 2 4 NOR 2
ECL2523 2 3 NOR 3

'69
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TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

schematic logic
POSITIVE LOGIC
_—— —_ — — = - = = — | -2
I, | ———z2
i 1
| ol ) QUTPUTS OF —— 123
[ | OTHER GATES A
o
[ WIRED-08 8
L_;____'+_v_| _____ NODES —-——M
* | | bee— Y2
; {} b v3
\

PULL-DOWN

'
H —
; ! RESISTORS 21=22=23=A+8B
| I : Yt=Y2=Y3=A4+B
v 1 TO NEGATIVE
— ..-.éva |
i
|
i
|
i
!
i

VOLTAGE

.‘—: l NEGATIVE LOGIC
! ECL2520 2z
doda ECL2521 | ECL2522 | 22
vt ECL2523 R ——2z3
| i R1 750 145 Q B
} -;.--4%22 v
| ‘ J’/‘J | R2 95 0 170 0 Cooon
; i = ! i
ap— wt\“‘ﬁ"“ A3 | 2358 e L -
‘ L—“N‘V———— COMPONENT VA —
- ‘% o ] i"aa e SHOWN ARE NOMINAL z1=22=23=AB
® _lee N1=Y2=Y3=AB
T FIGURE B
FIGURE A—TYPICAL SCHEMATIC (EACH GATE) TYPICAL LOGIC DIAGRAMS

Positive logic OR/NOR functions or negative logic AND/NAND functions are provided at the Y (OR) and Z (NOR)
outputs, as shown.

Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting

emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each wire-OR node. Each
output of a gate can be wire-OR connected independently of the other outputs of that gate.

absolute maximum ratings {see note 1)
Terminal voltages and currents . . . . . . . . . . . e e e o e e e e e e e e See table below

Storage temperatUre Fange . . . .« « « « « 4 . e . e e e e e e e . —40°C 1o 150°C
Temperature range with supply and bias voltages applied . . . . . . . . . . . . . . .. . —40°C to 100°C

TERMINAL VOLTAGE AND/OR CURRENT, Ta = 0°C TO 75°C (SEE NOTES 2 AND 3)

VOLTAGE
TERMINAL REMARKS CURRENT
CONTINUOUS 20-us SURGE
VCC 2V 45V
VEE -4V -7V
Each All other -35V -4V
Input inputs open 2V 2V
Output Y All inputs high —40 mA
Output Z All inputs low —40 mA

NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be
exceeded in service or testing.

2. Maximum terminal conditions must be considered as mutually exclusive.
3. All voltages are referenced to Vgg, which is at GND.
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TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

recommended operating conditions

Supply voltage V¢ -

Supply voltage VEE .
Reference voltage Vg .
Reverse bias on unused inputs
Normalized d-c fan-out

Load on each output . .

. . 132V 2%

e e . L =32V E2%
. -« . . . . . 0VI(GND)
=1V 05V

0to35

. . . . characterized at 270 2 to VEE, 50 2 to GND

Operating free-air temperature range - - - . 0°C to 75°C
ECL2520 ECL2521 ECL2522
1€ vgg 1B 1A 2 2B Vg 2A 20 2 vgg 28
Wil jwifn]frzlinflo]]s injjuiis
] ] ‘ ’
i
VIj2{[3]{4f]5][]|6]]7]]®8 T2 (3| 4(]sflsfl7]]8
11 1Y2 Ve 12 22 Vg 2Y1 2Y2 T Y2 Ve Y3 2Y1 vge 2Y2 2Y3 1A 1Z1 Ve 122 221 v 222 2A

DUAL 2-INPUT OR/NOR GATE
{1 NOR, 3 OR OUTPUTS PER GAT

E)

DUAL 3-INPUT OR GATE
(3 OR OUTPUTS PER GATE)

DUAL 4-INPUT NOR GATE
(2 NOR OUTPUTS PER GATE}

s {ul{n]le]lnluw]]s
T mopbuLe |POSITIVE LOGIC OUTPUT | NEGATIVE LOGIC OUTPUT
g Y(OR) Z(NOR) Y (AND) Z (NAND)
ECL2520 A+B ATB AB AB
l_] ECL2521 A+B+C ABC
ECL2522 A+B+C+D ABCD
tflz2[s[lafslsf]7[]s
121 122 Voo 123 221 v 222 223 ECL2523 A+BiC ABC
DUAL 3-INPUT NOR GATE
(3 NOR OUTPUTS PER GATE)
truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant) -
ECL2520 ECL2521
INPUTS OUTPUTS INPUTS OUTPUTS
A B Y1 Y2 Y3 Z A B C Y1 Y2 Y3
L L L L L H L L L L L L
X H H H H L H X X H H H
H X H H H L X H X H H H
H H H H H L X X H H H H
H H H H H H
ECL2522
INPUTS OUTPUTS ECL2523
A B C D Z1 22 INPUTS OUTPUTS
L L L L H H A B C r4} 22 23
H L L L L L L L L H H H
X H X X L L H X X L L L
X X H X L L X H X L L L
X X X H L L X X H L L L
H H H H L L H H H L L L

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

4-55



4-56

TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

electrical characteristics at specified free-air temperature

ULE
Moo MIN  TYP  MAX
TEST & S N S
PARAMETER FIGURE TEST CONDITIONS* ] el @ @ UNIT
Gu I T T B B {SEE NOTE 4)
3] o o ]
w w w w
0°C 150 720
ViH High-fevel input voltage 25°C o L] . . 150 720 mV
75°C 150 720
o°C -1500 -150
ViL Low-level input voltage 25°C ] . . . —1500 —150 | mV
75°C —1500 —150
High-tevel output volt e 290 365
VOH(Y) at’%l;!?:t::t put voltage 2 vi=02V 25°C| o 325 400 500 | mV
75°C 470 580
Low-level output volt: o'c -505 445
VoLy) a:’g;;zt::f” voltage 2 vi=—02v |[25°Cc| e . —a90 -425 350 | mv
75°C —385 -310
0°C 340 415
25°C . 375 450 525 mV
75°C 520 605
High-level output voltage o°c 280 355
A = ° .
VoH(z) at NOR output 2 Vi=-02v g:g 318 2968 'Zgg mv
0°C 290 365
25°C . 325 400 500 mVv
75°C 470 580
Low-level it oe 385
VoLz) am&"i:‘;ﬁ’t‘" voltage 2 V=02V xc| e . e | —420 -365 310 | mV
75°C —325 —280
0°C -505 —455
v Low-level output voltage 2 VI=04V 25°C . . . _490 _425 mv
ouz) at NOR output . 75°C _380 _a1s
. 0°C 265
VOH(Y High-level output voltage 2 V=015V 25°¢C . . 300 Iy
OH(Y) at OR output ) 75°C .
Low-level output voltage 0°c
w-
Vi=-0.15V 25°C . L4 -, \
VoY) at OR output 2 1=-01% 75°C _:;5) m
0°C 255
25°C . 290 my
High-level output voltage . 75°C
VoH(2) at NOR output 2 VI=-018V Fyeg 265
25°C . 300 mV
75°C
Low-level output voltage oc
i =0. © . L3 —290 \
Vouz) at NOR output 2 Vi=015V 3:02 _260 m
0°C 5101
HH High-level input current 3 V=05V 25°C L] . . . 470t | pA
75°C 400t
0°C -05%
I Low-level input current 4 Vp=-32V 25°C . L4 L] . —061| pA
75°C ~081
\ L] 15 27
cc . . 15 2
or Supply current 5 Vi=-05V 25°C - 8 3 mA
“lee . 15 27
Cin Input capacitance See Note 5 25°C 4 L . . 6 pF
Zout Output impedance See Note 6 25°C . . . . 5 Q

*Vgg=GND, Ve =132V 1%, Veg=-3.20 V1%,
T These are worst-case values. See Supplementary Parameter Measurement Information for each gate.
¥These are worst-case values for eight inputs in parallel. See Supplementary Parameter Measurement Information for each gate.

NOTES: 4. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels
only, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages.
6. Cj, is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform is integrated
with respect to time to determine Q. C;, = Q/V.
6. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vg vs Ig curve.
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TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

operating characteristics at specified free-air temperature (see figure 1)

ECL2522
ECL2520 ECL2521 ECL2523 oNIT
PARAMETER €L | Ta Y OUTPUTS Z OUTPUTS Y OUTPUTS Z QUTPUTS
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
1 Propagation delay time, OOC 32 2.1 32 3.3
PHL  high-to-low- 4pF | 26°C | 22 32 43 | 13 21 31 |22 32 43 |22 32 43 ns
gh-to-low-level output —
and/or 75.,C 3.2 2.1 32 33
oc 43 3.1 43 45
tPLH Propagation delay time, | 50pF | 25°C | 32 43 56 21 34 42 32 43 5.6 32 43 56 ns
low-to-high-level output 75°C 43 3.1 43 45
Transition time O\IC 5.1 26 5.1 5.3
TTHL  pigh-todow-level output | 4pF [ 25°C | 28 52 65 | 17 26 39 | 28 52 65 | 28 52 65 ns
g P! 5
and! 75°C 5.1 26 5.1 5.1
| andior 0°c 49 49 49
tTLH Transition time, S0pF [ 25°C | 28 48 65 See Note 7 28 48 65 | 28 48 65 ns
low-to-high-level output 75°C 47 a7 47
NOTE: 7. The transition times for the Z output at C_ = 50 pF are:
trHL values are the same as for the Y output at 50 pF;
LK values are the same as for the Z output at 4 pF.
PARAMETER MEASUREMENT INFORMATION
SEE NOTE 9
_}SEE NOTE 11 o QYT Z
INPUT l l - o
SEE NOTE 9 © 2701 S 50,
*| T see L
SEE NOTE 9 : TNOTE 10 7
j *--] SEE NOTE 11 QUTPUT ¥
GENERATOR °
3 = CL fo
SEE NOTE 8 3 270 12 I “see 500 |
=05V = NOTE 10 = l v
&0 'EE
-3.2v
TEST CIRCUIT
. 50n  ——wm
22+ 02 ns—oml . 22+
2 £ 0. d r‘— —b: ,‘— 2 £ 0.2 ns
+400 mv
INPUT
-500 mv
OBSERVED
OUTPUT 2 YoM LeveL
(NOR)
: : OBSERVED
t YoL
| | | LEVEL
——% r-— r=-—
I e
| OBSE RVED
T YoM LeveL
OUTPUT Y ’
10R) [ | . OBSERVED
| I ! Ot lever
—-.]‘ Tore "- —Jl "M ['—
VOLTAGE WAVEFORMS

FIGURE 1-PROPAGATION DELAY AND TRANSITION TIMES

NOTES: 8. The generator has the foliowing characteristics: Zout =50 2, PRR = 1 MHz.
9. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance probe
with an input impedance of 100 k2 paralleled by 2 pF, or a 50-§2 impedance system can be used. The 50-§2 resistors designated
RQ are the oscilloscope input resistance in the 60-§2 system or discrete resistors with a high-impedance probe.
10. C|_ includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10.
11. Each of the output terminals is loaded as shown.

69

TEXAS INSTRUMENTS 4.57

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

PARAMETER MEASUREMENT INFORMATIONT

Vee
r----) SEE NOTE 11
T * ¢ o
p T2 270 2 50 Q v’
¢
Vee
—} SEE NOTE 11
— _— L 3 L O
TS 270 @ son !
Vo

A. V| is applied to each input separately.
B. Each output is tested separately.

FIGURE 2-Vqy and Vg,

r----} SEE NOTE 11

[
Lo % 270 @ % 50
d =+
' Vee
L.} SEE NOTE 11
b L—
| —_
T 270 50 ©
Ve
o) =
VEE Vee
Each input is tested separately.
FIGURE 3—1)4

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,

NOTE: 11. Each of the output terminals is loaded as shown.
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TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

PARAMETER MEASUREMENT INFORMATIONT

---} SEE NOTE 11
i
{

EE
.} SEE NOTE 11
T 2709

-3.2V VEE \J

EE

50Q

50 2

All inputs of both gates are connected in parallel.

FIGURE 4—-I"_

Fe—————

EE
O o
—05V VEE

A. Both gates are tested simultaneously.
B. Igc is the total current into both V¢ terminals.

FIGURE 5—I¢cc or IEg

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
NOTE: 11. Each of the output terminals Is loaded as shown.
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TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO
BE TESTED INPUT CONDITIONS
(SEE NOTE 13)
PARAMETER TEST INPUT OTHER INPUTS TA MIN  TYP MAX | UNIT
(SEE NOTE 12) OUTPUTS FIGURE INPUT(S)
INPUTS UNDER o oome  OF OTHER
TEST GATE(S)
GATE
Y z
ECL2520 Vgg (pin 15) = GND, V¢ (pin 3 and pin 6) = 1.32V, VEE (pin 10) = -3.2V
0°C 290 365
VOH(Y) 13,14 1218 2 02V 05V -05V 25°C | 325 400 500 | mVv
11,12 7.8,9 X 75°C 470 580
0°C | —505 445
vouy) 13.14 1.2.18 2 -02V -05V ~05V 25°C | —490 425 350 | mv
11,12 7.8,9 75°C —385 —310
13,14 4 0°c 340 415
VOH{Z) 2 -02V -05V -05V 25°C 375 450 6§26 | mv
11,12 5 75°C 520 605
13,14 4 0°C -385
VoL 2 02v -0.5V -05V 26°C | —440 365 310 | mV
1,12 5 75°C 325 280
13,14 4 0°C | -505 —as5
VoL(2) 2 04V -05V -05V 26°C | —490 —425 mv
11,12 5 75°C —380 315
0°C 265
VOM(Y) 11,12 7 2 0.15V —-05V -05V 25°C 300 mv
75°C
0°C
voL(y) 11,12 7 2 —0.15V —-05V -05V 25°C -325 | mv
75°C. —290
13,14 o:c 510
hH 3 05V -05V ~05V 25°C 470 | pA
11,12 75°C 400
. 112, 4 Al inputs of both gates 2202 _g: A
13,14 in parallel at —-3.2 V 75°C _05
ECL2521 Vg (pin 15) = GND, V¢ (pin 3 and pin 6} = 1.32 V, VEE (pin 10} = -32V
9,11,12 5,7,8 [9 290 365
VOH(Y) 2 02V -05V 05V 25°C 325 400 500 mVv
13,14,16 | 1,2,4 75°C 470 580
g,11,12 | 5,7,8 0°C | -5056 —445
voL(y) 2 -0.2V 05V -05V 25°C | —490 —425 -350 | mV
13,14,16 | 1,2,4 75°C _385  _310
0cC 265
VOH(Y) 13,14, 16 1 2 0.15V —05V —05V 25°C 300 mv
75°C
0°c
voL(y) 13,14,16 1 2 —0.15V -05V -05V 25°C -325 | mv
75°C —290
9,11,12 o°c 510
WH 3 05V -05V -05V 25°C 470 | pA
13,14,16 75°C 400
9,11, 12, 0°c -05
‘ vl £ 03 | ua
13,14, 16 : 75°C _06
NOTES: 12. See page 4 for defining term associated with each symbol.

13. Each gate is tested separately unless otherwise noted. See r:ferenced test figure for output termination. Gates

have their outputs terminated in the same manner, and power applied.

not under test
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TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO INPUT CONDITIONS
BE TESTED
(SEE NOTE 13)
PARAMETER F;’:S;E INPUT 13:::(2) INPUTS | T | MIN  TYP  MAX | uniT
(SEE NOTE 12) INPUTS OUTPUTS UNDER o oC  OF OTHER
TEST GATE(S)
GATE
) Y z
ECL2522 Vgg (pin 15) = GND, V¢ (pin 3 and pin 6) = 1.32 V, VEE {pin 10} = -3.2V
1,13,14,16 2,4 0°c| 280 35
VOH(Z) 2 -02V 05V -0.5v 25°C | 315 390 500 | mv
8,9,11,12 57 75°C 460 580
1,13,14,16 2,4 0°c -385
vVoL(2) 2 02V -05V -05Vv 25°C | —440 -365 -310 | mVv
8,9,11,12 5,7 75°C -325  —280
1,13,14,16 2,4 0°C | -605 455
VoLz) 2 04V -05V -05Vv | 25°C | -490 -425 mV
8,9,11,12 57 75°C —380  -315
VOH(Z) 1,13,14,16 2 2 ~015V  -05V -05v | 25°C | 290 mV
75°C
0°C
voL(z) 1,13,14,16 2 2 015V  —05V 05V | 25°C 290 | mv
75°C —260
5
1,13,14,16 0¢C 255
H 3 05V -05V —05v | 25°C 235 | uA
8,9,11,12 75°C 200
1,8,9,11, Al inputs of both gates 0.¢ 05
L 4 X 25°C ~0.6 | pA
12,13, 14,16 in parallel at -3.2 V 75°C _08
ECL2523 Vg (pin 15) = GND, Vg (pin 3 and pin 6) = 1.32 V, VEE (pin 10) = —32 V
13,14, 16 1,2,4 o°c [ 200 365
VOH(Z) 2 ~02V  -05V. . —05V |25°C | 325 400 500 | mV
9,11,12 57,8 75°C 470 580
13,14, 16 1,2,4 0°c 385
VoL(z} 2 02V -05V —05V | 25°C | —440 -365 310 | mVv
9,11,12 57,8 75°C -325 280
0°C | —805 —455
VoL(z) 9,11,12 5 2 04V 05V —05V | 25°C | —490 -425 mv
75°C —-380 315
0°C 265
VOH(Z) 9,11,12 5 2 ~015V  -05V -05V | 25°C | 300 mv
75°C
0°c
VoL(z) 9,11,12 5 2 015V 05V —05V | 25°C —290 | mv
75°C —260
13,14,16 o°c 510
m 3 05V 05V -05V | 25°C 470 | uA
9,11,12 75°C 400
O
9,11,12, All inputs of both gates OOC -05
h 4 in parallet at -3.2 V 5 C -05 KA
13,14, 16 pa . 75°C —0.6

NOTES: 12. See page 4 for defining term associated with each symbol.
13. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test
have their outputs terminated in the same manner, and power applied.
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TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

operating characteristics at specified free-air temperature (see figure 1)

TERMINALS
tpHL and/or tpLH tTHL and/or tTTLH
TO BE TESTED cL PROPAGATION TIMES—ns TRANSITION TIMES—ns
(SEE NOTES 14, 15, 16)
. - Ta=0C TA=25°C Ta=75°C Ta=0°C Ta=25°C Ta=75°C
5 & 5 .":: oF a % % o x o x 2z a X z a x
g g Z < Z $ < z < Z < 2 < z <
H 3l 2 3 s ¢ £| g8 ¢ |8 ¢ £(8 ¢t |8 t |8 Fr =
ECL2520
! 7, 4 32 22 32 43 3.2 5.1 28 52 65 5.1
13, 2 1 s
14 16 2 9 | 50 43 32 43 56 43 49 28 48 65 47
13, i, 4 2. 13 21 31 2.1 28 1726 39 26
4 5
26" 17t 28t 397 26"
14 12 50 31 21 31 a2 31 491 28f a8l 65t 47i
ECL2521
13, 1, 9, 8, 4 32 22 32 43 32 5.1 28 52 65 5.1
4, 2z, 1 7,
16 4 12 s | 50 43 32 43 586 43 49 28 48 65 47
ECL2522
11:5, 2, g: 5 | & 33 22 32 43 33 53 28 52 85 5.1
‘1‘; 4 :; 7 | 50 45 32 43 56 45 49 28 48 65 47
ECL2523
13, 1. 9, 5, a 33 22 32 43 33 5.3 28 52 65 5.1
14, 2, 1, 7.
16 4 12 s | 50 45 32 43 66 45 49 28 48 65 47

tFor tt L only.
fFor tTHL only.

NOTES: 14. Each gate is tested separateiy.
15. The input pulse is measured as it is applied sequentially to each input of the gate under test, and a waveform measurement is
made at each of the outputs of that gate. Times are as defined in Figure 1.
16. Bias voltages and loads for the gate under test are shown in Figure 1. The unused gate has inputs biased to ~0.5 V, outputs
under load, and power applied.

GENERAL APPLICATION INFORMATION

Multiple Ve terminals have been supplied to reduce crosstalk noise. All Ve terminals should be connected even if all
gates in a module are not used.

Applications of the parallel emitter-follower gates at other than data sheet conditions are covered in a separate
ECL2500 Series application document. '

General loading for fan-out may be divided into two classes:
CLASS |  Short-Line or Cluster Loading.

Loads which can be connected within two inches of any source can be treated as lumped capacitive loads
which inciude the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly.
No two dotted outputs can be more than two inches apart for this case.

CLASS Il Long-Line or Distributive Loading.

These loads must be treated as lumped loads along a transmission line and termination should be at the end
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS | loads are
distributed, they must not exceed the 20 pF per 4.5 inches of line.
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TYPES ECL2520 THRU ECL2523
DUAL PARALLEL EMITTER-FOLLOWER GATES

mechanical data

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable- when
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in
soldered assembly.

The plastic case is electrically nonconductive.

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE
max
[SIIEICIOICIO]
imimialaleinin)
0.093 R (NOMINAL} —z
C oot 0160 (NOMINAL ~— |
r’:auw
025020010 (01016]016]0]610] NOTES: a. The true-position pin spacing is 0.100 between center-
tines. Each pin centerline is located within 0.010 of its
0.080 (NOMINAL) true longitudinal position relative to pins 1and 16.
| | 080 MAX (16 PLACES)
T osomn 11 b. All dimensions are in inches unless otherwise noted
R 0010 (NGMINAL 0,200’ MAX
PL, 2 0036 MIN

los? oreomn 1 (16 PACES)

90° 3
(6 Paces) li ~a011 = 0003 00182 0,003
| ””::ll s PACES) ] I ! ! ! ! (16 PLACES)

= 0.025’ @075 i
I (S PLACES ) | 20020 &v______/

PIN SPACING

& s (Sve Note o}

terminal designations

Pin assignments are shown in the table below and correspond to the logic diagrams on page 3.
Outputs are denoted by Y or Z. Inputs are denoted by A, B, C, etc.

Respective inputs and outputs are identified by a gate number preceding the pin symbol.
Power is supplied via the Vce, VEE, and VBB terminals.

Vgg is a reference voltage.

PIN ASSIGNMENTS

PIN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

ECL2520 | 1Y1 1Y2 Vo, 12 22 Voo 2Y1 2Y2 2Y3 Ve 2A 28 1A 1B Vg 1Y3
ECL2521 | 11 1Y2 V.o 1Y3 2Y1 Voo 2Y2Z 2Y3 2A° Vg 28 2€ 1A 1B Vgg 1C
ECL2522 | 1A 121 Vo 122 221 Voo 222 2A 2B Vg, 2€ 2D 1B 1 Vgg 1D
|~ ECL2523 | 121 122 Voo 123 221 Voo 222 223 2A Veg 28 2€ 1A 1B Vpy IC
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ECL INTEGRATED CIRCUITS

TYPES ECL2530, ECL253]
DUAL LINE RECEIVER AND DUAL LINE DRIVER

description

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL)
DUAL LINE RECEIVER AND DUAL LINE DRIVER

The ECL2500 series is a compatible family of ECL
functions with basic gate delays of 2 to 3 ns per stage.
The family is specifically designed for operation from

0°C to 75°C.

The ECL2500 family includes:

family features

® Basic Gate Modules

® Bistable Modules

® Multifunction Gate Modules

® High speed . .. typical géte propagation delay time of 2.5 ns

FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS

® Arithmetic Modules

® | Interface Modules

L Mémory Module

e Complementary OR/NOR outputs with capability for wired-OR connections

® Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for

50-ohm lines

® High noise immunity: * 2256 mV typical at 25°C

This data sheet covers the line receiver and the line driver modules.

Separate data sheets cover the balance of the ECL2500 modules.

ECL2500 series line receiver and line driver

The ECL2500 series dual line receiver and dual line driver modules are shown in the tables below. These modules
contain various combinations of the ECL circuit shown in the schematic of Figure A and the logic diagrams of Figure B.

SUMMARV OF LINE RECEIVER AND LINE DRIVER MODULES

LESZTIO3 ‘0£42103 S3dAL

6961 HIGWIAON ‘0921169 S 74 "ON NIL3T1ING

DIFFERENTIAL DIFFERENTIAL DIFFERENTIAL OUTPUTS
: POSITIVE
MODULE AMPLIFIERS INPUTS PER Locic PER AMPLIFIER
PER MODULE AMPLIFIER A A
ECL2530 2 2 NOR/OR 1 1
Line Receiver )
MODULE GATES PER INPUTS PER POSITIVE OUTPUTS PER GATE
v MODULE GATE LoGIC Y (OR) Z (NOR)
ECL 2531 2 2 NOR/OR 1 1
Line Driver
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TYPES ECL2530, ECL2531
DUAL LINE RECEIVER AND DUAL LINE DRIVER

schematic logic
A
|
|
|
|
¥ for ECL2531,
A OUTPUT FOR ECL2530 PNSITIVE LOGIC
—?z for ECL2531, J—
: & QUTPUT FOR ECL2530 A Z=A+4B
|
I
Vgg for ECL2531, B Y = A+B
A INPUT FOR ECL2530 .
. I
- | COMPONENT VALUES NEGATIVE LOGIC
SHOWN ARE NOMINAL .
__—4ng IN OHMS —_—
2 A — Z=AB
Input B is available on ECL2531 only B — Y =AB
R1 R2 | R3| R4 | R5 | R6
ECL2530 | 145 | 145 | 50 | 50 | 420 | —
ECL2531 | 100 | 120 | 50 | 50 | 290 | 50
FIGURE A—-SCHEMATIC (each gate) FIGURE B—ECL2531 LOGIC DIAGRAMS

Positive logic OR/NOR functions or negative logic AND/NAND functions are provided at the Y (OR) and Z (NOR)
outputs, as shown. When the A input of the ECL2530 is connected to VBB, the A and A outputs function as OR (Y)
and NOR (Z) outputs respectively; and vice versa when the A input is connected to Vgg.

Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting
emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each wired-OR node.

absolute maximum ratings (see note 1)

Terminal voltagesandcurrents . . . . . . . . . . . v « v v + + « « « . « +« « . . . Seetablebelow
Storage temperaturerange . . . . . . . . . i e e e e e i e e .. ..... -—40°Cto150°C
Temperature range with supply and buasvoltageapplled s e e e e e e e e e .. .. .. —a0°Cto100°C

TERMINAL VOLTAGE AND/OR CURRENT, Tp = 0°C to 75°C (SEE NOTES 2 AND 3)

TERMINAL REMARKS VOLTAGE CURRENT

CONTINUOUS 20-us SURGE ECL2530 ECL2531

Vee 2V 45V

VEE -4V -7V

Each Other input of ECL2530 at Vg, -35V —4V

Input all other inputs of ECL2531 open 2V 2V

Qutput Y All inputs (input A of ECL2530) high —40 mA —50 mA

Output 2 All inputs {input A of ECL2530) low —40 mA —50 mA

NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be exceeded in
service or testing.
2. Maximum terminal conditions must be considered as mutually exclusive.
3. All voltages are referenced to Vgg, which is at GND.

1169
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TYPES ECL2530, ECL2531
DUAL LINE RECEIVER AND DUAL LINE DRIVER

logic
ECL2530 ECL2531 EcL25307
W NG 1A NC 23 24 VEE NC w8 Ve 14 NC NC 28 VeE 2 POSITIVE NEGATIVE
RN ENENE I ENERENE LOGIC LOGIC
) A (OR) [ A (NOR) { A (AND)|A (NAND)
L A A A A
twith A input at Ve
ECL2531
Vel afls]s]]7[]s8 BIERENENEnREIIENIE POSITIVE NEGATIVE
NC 1A Vee 1A 2A Vee 2A NC NC 1Y Veo 1z 2¥ Vee 2z NC LOGIC LOG IC
Ng”ﬁh“i:ﬁ:ggﬂ:jgn DUAL LINE gmvsq Y (OR) | Z (NOR) | Y (AND) [ Z (NAND;
—No I NC—No Internal Connection ATE AT E B Y
truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant)
ECL2530 ECL2531
. INPUTS OUTPUTS INPUTS OUTPUTS
A A A A A B Y 2
» VBB ; . ; . . H u
H VgB H L H X H L
Vg L H L X H H L
Vgs H L H H H H L
recommended operating conditions
Supply voltage Vcc 132V 2%
Supply voltage VEE —32V+2%
Reference voltage VR 0V (GND)
Reverse bias on unused inputs —-1V05V
Normalized d-c fan-out Oto 35

Load on each output

Operating free-air temperature range

ECL2530 characterized at 270 2 to VEE, 50 €2 to GND
ECL2531 characterized at 135 2 to VEE, 25 2 to GND

0°Cto 75°C

GENERAL APPLICATION INFORMATION

Multiple V¢ terminals have been supplied to reduce crosstalk noise. All Ve terminals should be connected even if all

gates in a module are not used.

Applications of the line receiver and the line driver modules at other than data sheet conditions are covered in a
separate ECL2500 series application document.

General loading for fan-out may be divided into two classes:

CLASS |

Short-Line or Cluster Loading.

Loads which can be connected within two inches of any source can be treated as lumped capacitive loads
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly.
No two dotted outputs can be more than two inches apart for this case.

CLAss 1l

Long-Line or Distributive Loading.

These loads must be treated as lumped loads along a transmission line and termination should be at the end
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed
line {with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS | loads are
distributed, they must not exceed the 20 pF per 4.5 inches of line.

TEXAS INSTRUMENTS
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TYPES ECL2530, ECL2531
DUAL LINE RECEIVER AND DUAL LINE DRIVER

electrical characteristics at specified free-air temperature

PARAMETER TEST ECL2530 ECL2531
(SEE NOTE 4) FIGURE | TEST CONDITIONS® MIN TYP  MAX [ MIN TYP  MAX | UNIT
(SEE NOTE 5) (SEE NOTE 5)
0°c 150 720 150 720
ViH High-level input voitage 25°C 150 720 150 720 mV
75°C 150 720 150 726
o°c —1500 ~150 | —1500 —150
ViL Low-levet input voltage 25°C —1500 —150 | —1500 —150 mv
75°C | —1500 —150 | —1500 —150
: o°c 290 365
VOH(Y) :'%‘;'2’:":::”"' voltage 2 V=02V 25°C 325 400 475 | mv
75°C 470 560
Low-level output voltage OOC —505 . 450
vou(y) at OR output .2 Vi=-02V 2500 -495 430 -355 mvV
75°C . -30 310
i ’ 0°c 315 390 290 365
VOH(Z) ;‘ﬂ‘o';"‘:u‘:::':“t voltage 2 Vi=-02v | 25°%C 30 425 500 325 400 475 | mv
n 75°C 495 680 470 560
0°c ~385 —400
VoL ;°;”3’;"°'$:L°‘“‘ voltage 2 Vi=02V | 25°C | —440 -365 -310 | -450 -380 310 | mV
75°C —325  -280 —340 280
Low-level output voltage OZC -505 455 —505  —460
YOLZ) 4 NOR output 2 V=04V 25°C —490 425 —495  —430 my
75°C —380 315 —385 315
. 0°c 270
VOH(Y) :'gc:',;e::l;;:pm voltage 2 vizeasy | 2% 305 mv
75°C
Low-level output voltage OQC |
VoL at OR output 2 Vi=-015V ZSQC —330 mv
75°C —290
i o°c 290
VOH(2) 3'9'\:'0':':”‘::3’:“‘ voltage 2 vi=-015v| 25°C 325 my
75°C
Low-level output voltage OOC .
VOLIZ) . NOR output 2 Vi=015V | 25°C -290 A mv
75°C —260
o°c 255 385
HH High-level input current 3 V=05V 25°C 235 350 uA
75°C 200 300
o°c -05 -05
IiL Low-level input current 4 Vy=-32V 25°C -0.5 05 uA
75°C —0.5 -05
lcc
or Supply current 5 Vi=-05V | 25°C 8 15 12 22 mA
lEE
Cin Input capacitance See Note 6 25°C 5 5 pF
Zout Output impedance See Note 7 25°C 5 5 Q2

*Vgp=GND, Vec = 1.32V 1%, Vgg = —3.20 vE1%

NOTES: 4. When the A input of the ECL2530 is connected to Vgg, the A and A outputs function as OR (Y) and NOR (2Z) outputs
respectively; and vice versa when the A input is connected to Vgg.
5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels
only, e. g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages.
6. Cjp is measured using peak-current technigues. A square-wave input pulse is applied and the input current waveform is integrated
with respect to time to determine Q. Cjn = Q/V.
7. Constant-current toads are used to determine the output impedance which is derived from the slope of a Vg vs I curve.
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TYPES ECL2530, ECL253]
DUAL LINE RECEIVER AND DUAL LINE DRIVER

operating characteristics at specified free-air temperature (see figure 1)

ECL2530 ECL2521
PARAMETER CL Ta ANY OUTPUT ANY OUTPUT UNIT
MIN TYP MAX MIN TYP MAX
] ] o°c 2.1 2.7
tPHL :ir;: igalt;:v":::‘;:t':zt apF | 25°C | 13 21 3 18 27 37 ns
: B 75°C 2.2 2.8
andfor o°c 31 35
P ation delay ti ’ ’
tPLH ropagation delaV M, | gopr | 26°C | 23 34 a2 26 35 46 ns
low-to-high-level output 75°¢ 31 a5
Transition ti o°c 27 38
ransiti ime,
tTHL ! 4pF | 25°C | 16 29 42 25 38 5 ns
high-to-low-tevel output 75°¢ 28 ag
and/or 0°C 36 37
Transition time, ] i
TLH fron 50pF | 25°C | 22 36 6 25 37 5 ns
low-to-high-level output 750C 16 37
PARAMETER MEASUREMENT INFORMATION
v .
1.3;:(3/ SEE NOTE 9
INPUT QUTPUT 2
SEE o °
TNOTE [ T | I
! i
GENERATOR ZEUE“:‘STT? | i |
SEE NOTE 8 re R ERS | | l
500 1 | bvgg SR 2, iR A3 L N %“2 R3
1L I B
3 i L L
= ooy | + =10 = = =10+ +
. Y vee R1 R2 R3
TEST CIRCUIT ~32v ECL2530 | 270 Q | Not Used | 50 ©
ECL2531 | 1350 | 50 50
e 50—
224020 —ml y +02
.2 £ 0. { T—— ——: -— 22% ns
[ )
90% | ! 90% +400 mv
INPUT 50% i | A s50%
; 10% 10% e 500 mv
! —-] [ E I ST
| | | ! OBSERVED
b
I

|
—f v,
OUTPUT Z 90% 90% | OH | gvEL
(NOR) | 50% 50% Mt
10% ] 10% v OBSERVED
| oL

LEVEL
|
|
| v OBSERVED
i OH reveL
OUTPUT ¥ I
(OR)
| v OBSERVED
| Ob Lever

VOLTAGE WAVEFORMS

FIGURE 1—PROPAGATION DELAY AND TRANSITION TIMES

NOTES: 8. The generator has the following characteristics: Zg,; = 50 £, PRR = 1 MHz.

9. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance probe
with an input impedance of 100 k{2 paralleled by 2 pF or a 50-Q impedance system can be used. Resistors R3 are.the
oscilloscope input resistance in the 50-2 system or discrete resistors with a high-impedance probe.

10. €| includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10.
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TYPES ECL2530, ECL2531

DUAL LINE RECEIVER AND DUAL LINE DRIVER

PARAMETER MEASUREMENT INFORMATIONT

Vee

A. V) is applied to each input separately. . Each input is tested separately.
B. Each output is tested separately. . For ECL2530, R1=270% and R2=50 Q.
C. For ECLZ530, R1 =270 & and R2=50 5. For ECL2531, Ri= 135§ and R2 = 25 §1.
For ECL2531, R1 =135 and R2=25 Q.
FIGURE 2_VOH AND VOL FIGURE 3—1,,,
OPEN
-32V Vee Vee

A. All inputs of both gates are connected in parallei.

B. For ECL2530, R1= 270 Q and R2 =50 2.
For ECL2531, R1=135 Q2 and R2=25 Q.

FIGURE 4-1,,

-05V

A. Both gates are tested simultaneously.
B. Igg is the total current into both V¢ terminals,

FIGURE S—Il o orlgg

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

terminal designations

Pin assignments are shown in the table below and correspond to the logic diagrams of page 3.

Outputs are denoted by A and A for ECL2530, Y and Z for ECL2531. Inputs are denoted by A, A, orB.
Respective inputs and outputs are identified by a gate number preceding the pin symbol.

Power is supplied via the Vcc, VEE, and Vg terminals.

VgR is a reference voltage.
NC indicates no internal connection.

PIN ASSIGNMENTS

PIN 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16
1A 1A 2A 2K 2A 2A 1A 1A
ECL2630 | NC o VEC  oum oum VSC oum NC NG VEE 4y o M gw NC gm
ECizsal | N6 Y Veg 1z 2Y _Voc_ 22 _NC__2A _Ver 28 _NC___NC 1A _Vgg 18
1169
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TYPES ECL2530, ECL2531
DUAL LINE RECEIVER AND DUAL LINE DRIVER

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

electrical characteristics at specified free-air temperature

TERMINALS TO
BE TESTED INPUT CONDITIONS
PARAMETER SEE NOTE 12) TEST | INPUT ~ OTHER INPUTS | o MIN  TYP  MaX | uNIT
(SEE NOTES 4 AND 11) OUTPUTS| FIGURE | UNDER INPUTIS) OFOTHER | A
. INPUTS TEST  OFSAME  GATEIS) (SEE NOTE 5)
Yy z GATE
ECL2530 V(g (pin 3and pin 6) = 1.32 V, VEE (pin 10) = —3.2V
:; ; o°c | 315 390
VOH(Z) T 3 2 —02V GND OPEN °C| 350 425 500 | mV
2 3 75°C 495 580
:; ; 0°c -385
VoL(2) o 3 2 02v GND OPEN 25°C | —440 -365 310 | mV
75°C 325 280
12 5
:; — ‘2’ 0°c | —505 —455
VOL(z) T 3 2 04V GND OPEN | 25°C | —490 425 | mv
= 5 | 75°C -380 -315 |
T 0°c| 290 .
VOH(Z) 1 7 2 —-0.15V GND OPEN ' 25°C | 326 Y
| i 75°C
] 0°C
VoL(z) 1 7 2 . 015V GND OPEN 25°C -290 | mV
-~ i 75°C -260
:; i o°c 255 |
IH m 3 05V GND OPEN 25°C 235 | HA
| 75°C 200
12
t
! o
e oML 2, 4 A_ll inputs of both gates 2202 :gg uh
14,16 in parallet at -3.2 V 75°C _05
ECL2531 Vpp (pin 15) = GND, V¢ (pin 3 and pin 6) = 1.32 V, VEE (pin 10) = -3.2V
12,16 | 2 0°C ] 290 365
VOH(Y) TR 2 02V -05V 05V | 25°C| 326 400 475 | mv
- 75°C 470 560
14,16 | 2 0°C | -505 —450
VoLy) 2 —02V  -05V -05V. | 25°C | 495 430 -355 | mV
9m 15 75°C -390 310
14,16 4 0°C | 290 365
VOH(2) =T . 2 —02v 05V —05V | 25°C | 325 400 475 | mV
g 75°C 470 560
14,16 4 0°C —400
voL(z) 2 02v -05V -05V 25°C | —450 380 -310 | mV
o.M 7 75°C -340 280
14,16 4 0°C | —505 —460
voL(z) 2 04V -05V 05V 25°C | —495 -430 mV
9.1 7 75°C -385 315
0°C | 270
VOH(Y) 9 i 5 2 0.15V -05V 05V 25°C 305 mV
75°C
‘ 0°C
voL(Y) g !5 2 015V 05V -05Vv | 25°C -330 | mV
, 75°C —290
14,16 0°c 385
WH ; 3 05V -05V -05V | 25°C 350 | pA
9.1 75°C 300
i ) 0°C —05
R e HE
3 - 75°C —-0.5

NOTES: 4.

respectively; and vice versa when the A input is connected to Vgpg.

5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels

only, e.g., if =350 mV is a maximum, the typical and minimum limits are more negative voltages.
11. See page 4 for defining term associated with each symbol.

12. Each gate is tested separately uniess otherwise noted. See referanced test figure for output termination. Gates not under test have

their outputs terminated in the same manner, and power applied.

When the A input of the ECL2530 is connected to Vgg, the A and A outputs function as OR (Y)

and NOR (Z) outputs

TEXAS INSTRUMENTS
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TYPES ECL2530, ECL2531
DUAL LINE RECEIVER AND DUAL LINE DRIVER

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION

operating characteristics at specified free-air temperature (see figure 1)

472

TERMINALS tpyL and/or tpLH tTHL and/or tTLH
TO BE TESTED cL PROPAGATION TIMES—ns TRANSITION TIMES—ns
(SEE NOTES13. 14, “'"_’ TA=0°C | Ta=25°C | Ta=75°C | Ta=0°C | Tp=25°C | Ta=75°C
E 2 5 =2 x % x x x x
2 E 2 B |F|2% 2]l2 & S/ 2% 2{2¢& a8 & 3 |2¢4g
2 g 2 8 2 = =2 2 = 2 - 2 2 F 2 2 = =2 S = 2
ECL2530 {See Note 16)
14 2 = 4 4 2.1 1.3 21 3 2.2 2.7 1.6 29 4.2 2.8
4 2 50 3.1 23 3.1 4.2 3.1 3.6 22 3.6 6 3.6
1 5 12 7 4 21 1.3 2.1 3 2.2 2.7 1.6 29 4.2 2.8
7 5 50 3.1 23 3.1 42 3.1 3.6 22 36 6 3.6
ECL2531
) 4 2.7 R .7 3.7 . 3.8 25 38 3.
14,16 9,11 5, 1.8 2 3 28 3 5 9
7 50 3.5 26 35 46 35 3.7 25 3.7 5 3.7
NOTES: 13, Each gate is tested separately.
14. The input pulse is measured as it is applied sequantially to each input of the gate under test and a waveform measurement is
made at each of the outputs of that gate. Times are as defined in Figure 1.
15, Bias voltages and loads for the gate under test are shown in Figure 1, The unused gate has inputs biased to —0,5 V, outputs
under load, and power applied.
16. When an input pulse is applied to pin 11, pin 12 is at GND, and vice versa. The same relationship holds true between pins 14 and

16.

mechanical data

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in
soldered assembly,

The plastic case is electrically nonconductive.

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE

[e——-—— 0870 MAX - -

POV

aoonnnonn

®

0.093 B INOMINALY —

0.250 = 0010

0.080 (NOMINAL)

R 0010 (NOMINAL:

=9

0.160 (NOMINAL ——ta—tm|

CoToooooo
[oJolololoXolelo)

o] b om0 MAX (16 PACES)

f

0,200, MAX

[}

0,010 MIN

_t

i

PLANE

P

NOTES:

0036 MIN
(16 PLACES)

2. The wue-position pin spacing is 0.100 between center-
tines. Each pin centerline is located within 0.010 of its
true longitudinal position relative to pins 1and 16.

b. All dimensians are in inches unless otherwise noted

NCORPORATED
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ECL INTEGRATED CIRCUITS

TYPES ECL2536, ECL2537

‘HLL-TO-ECL AND ECL-TO-HLL CONVERTERS

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) LEVEL CONVERTERS
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS

description
The ECL2500 series is a compatible family?'of ECL functions
with basic gate delays of 2 to 3 ns per stage. The family is
specifically designed for operation from 0°C to 75°C.
The ECL2500 family includes:

® Basic Gate Modules
® Multifunction Gate Modules

® Bistable Modules
family features

@ High speed . . . typical gate propagation delay time of 2.5 ns

® Arithmetic Modules

® | Interface Modules

® Memory Module

® Complementary OR/NOR outputs with capability “or wired-OR connections

® Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for

50-ohm lines

® High noise immunity: + 225 mV typical at 25°C

This data sheet covers the ECL-to-HLL and HLL-to-ECL converter modules.

Separate data sheets cover the balance of the ECL2500 modules.

ECL2500 series ECL-to-HLL and HLL-to-ECL converters

The ECL2536 contains two high-level-logic-to-emitter-coupled- -logic converters each having an HLL input (B*) and an
ECL input (A). Each converter has complementary ECL outputs. The ECL input (A) is provnded to be used as an
INHIBIT/ENABLE control. When input A is low, the converter is enabled and the output state is determined by input

B*. When input A is high, output Y is high and output Z is low regardless of the state of input B*.

The ECL2537 contains two emitter-coupled-logic-to-high-level-logic converters. Each converter has two ECL inputs and

complementary HLL outputs.

The ECL2536 and ECL2537 are summarized in the table below, shown schematically in Figure A, and shown logically

in Figure B.
SUMMARY OF HLL-TO-ECL AND ECL-TO-HLL CONVERTERS
. MODULE GATES PER INPUTS PER POSITIVE OUTPUTS PER GATE
MODULE GATE LOGIC Y (OR) Z (NOR)
ECL2536 1 HLL input
DUAL HLL-TO-ECL 2 o, OR/NOR 1
1 ECw inhibit input
CONVERTER
ECL2537
DUAL ECL-TO-HLL 2 2 OR/NOR 1
CONVERTER

££92703 '9€5277103 SAdAL

6961 Y3EINID3A ‘9821169 S-1Q 'ON NILITING
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TYPES ECL2536, ECL2537

HLL-TO-ECL AND

ECL-TO-HLL CONVERTERS

schematic

logic

1/2 ECL2536 HLL-to-ECL CONVERTER

e e —— —— — - — — — -

S
3240

2k

|
1
| outpuTsoOF
I OTHER GATES

WIRED-OR
NODES

PULL-DOWN
RESISTORS

TO NEGATIVE

VOLTA
ND} (] GE

—$HLL GND
ECL .Y
INPUT ':VEE
unwem [ e e — a
A
1/2 ECL2537 ECL-to-HLL CONVERTER
plpiagdegiig i b gl i
me’ A g
1
495 0
|
I
|
|
1
7012
B

I

COMPONENT |

VALUES SHOWN NEGATIVE
ARE NOMINAL VOLTAGE

FIGURE A-SCHEMATIC

POSITIVE LOGIC

NEGATIVE LOGIC

A 2-%8

Y =AB

B =B* for ECL2536

FIGURE B
LOGIC DIAGRAMS

Positive logic OR/NOR functions or negative logic AND/NAND functions are provided at the Y (OR) and Z {(NOR)

outputs, as shown.

Emitter-follower outputs require an external pull-down resistor. For ECL2636 only, the wired-OR function can be
obtained by connecting emitter-follower outputs of separate gates together. Only one pull-down resistor is required for
each wired-OR node. ECL2537 outputs require pull-down resistors (RT in schematic above) to sink the low-level input
current of the driven HLL inputs. ECL2537 cannot have wired-OR connections.

logic
E"CL253G ECL25637
L
1A NC  18° cm'S s 24 Ve Ves Vg NC 1B 1A 28 2a Ve Ves
wlspwnpe]nijwifs wifsfjwilajurijnljw}]s
POSITIVE NEGATIVE
LOGIC LOGIC
MODULE
Y 4 Y 2
] (OR) [(NOR) |{AND) [ {(NAND}
ECL2536 |A+B*| A¥B*| AB* | AB*
[ | —
DTG T T | DA s s T e ECL2537| A+B| A+B | AB | AB
Vgg W Veo 12 Vg, Voo 22 2¥ W 1Z NC NC Vg, NCo2Z 0 2Y B* is the HLL input of the ECL2536.
DUAL HLL-TO-ECL DUAL ECL-TO-HLL
CONVERTER CONVERTER

NC—No internal connection
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TYPES ECL2536, ECL2537
HLL-TO-ECL AND ECL-TO-HLL CONVERTERS

truth tables
{For HLL inputs, H = high-level positive voltage, L = low-level positive voltage. For ECL inputs, H = positive voltage,
L = negative voltage)

ECL2536 ECL2537
INPUTS OUTPUTS : INPUTS OUTPUTS
A B* [ Y(OR) Z(NOR) | - A B | Y(OR) ZI(NOR)
L L L H L L L H
L H H L L H H L
H L H L H L H L
H H H L H H H L

B* is the HLL input of the ECL2536.

absolute maximum ratings (see note 1)

See table below

Terminal voltages and currents .
Storage temperature range —40°C to 150°C
—40°C to 100°C _

Temperature range with supply and blas voltages applled

 TERMINAL VOLTAGE AND/OR CURRENT, Tp =0°C to 75°C (SEE NOTES 2 AND 3)

VOLTAGE
TERMINAL REMARKS CURRENT
CONTINUOUS 20-us SURGE

Ve 6V 7V

Ve (ECL2536) 2v 45V

VEE -4V -7V

Each ECL input All other -35V - —4V

(ECL2536 and ECL2537) inputs open 2V 2V

Each HLL input —-1.25V -15V

(ECL2536 only) 45V 5V

Output ¥ (ECL2536) A input low, —40mA

B* input high
Output Y (ECL2537) All inputs high —40 mA
Output 2 All inputs low —40 mA
recommended operating conditions

Supply voltage Ve+ . . . 48V 1%
Supply voltage Vcc (ECL2536 only) 1.32V 2%
Supply voltage VEE —-32V2%
Reference voltage VBB . 0V (GND)
Reverse bias on unused ECL inputs —-1VvVz05V
Low-level bias on unused HLL inputs 0V (GND)

Normalized dc fan-out: ECL2536 . . . . . . . . . . . . . « . . . . ... 0to3hp

ECL2537 . . 0 to 8 Ioads each requiring 1.6 mA

Load on each output: ECL2536 . . . . . . characterized at 270 §) to VEE, 50 £ to GND
ECL2537 characterized at 300  to VEE

Operating free-air temperature range 0°C to 75°C

NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be exceeded in
service or testing.
2. Maximum terminal conditions must be considered as mutualiy exclusive.
3. All voitages are referenced to Vgg, which is at GND.
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TYPES ECL2536, ECL2537
HLL-TO-ECL AND ECL-TO-HLL CONVERTERS

ECL 2536 electrical characteristics using HLL inputs

TEST CONDITIONS*

I TERMINALS INPUT CONDITIONS MIN' CTYP MAX
PARAMETER TEST [SEE NOTE 4) INPUT HLL : UNIT
: T
FIGURE | . - | ouTPUTS uTNEc;n o FIDJOP:JH RN (SEE NOTE §)
X Y oz V) GATE
14 0°C [ 106 45
i ViH High-level input voltage 25°C 1.05 45 \
; 12 75°C_| 105 45
! 14 0°c -1 0.65
ViL Low-level input voltage 25°C -1 0.65 v
12 75°C —1 0.65
- 14 2 o°c | 315 410
Voupy) igh-level output vottage 2 12v ov 2°c | 30 450 525 | mv
oY} oR output 12 8 75°C 520 600
14 2 o°c | 505 _a70
Vougyy owlevel output voltage 2 05V ov 2%°c | 56 a0 a0 | mv
="' at OR output 12 8 78°C 410 -310
i ] 12 4 o°c | 315 410
Vougz) ghlevel output voltage 2 05V ov 25°C | 30 450 525 | mv
OH( at NOR output 12 7 75°C 520 600
; v tove " . 2 0°C | -505 470
’ VoL(z) \—ov/level outputvoltage 2 12V ov. 25°C | -505 —450 —350 | mV
at NOR output 12 7 75°C 410 -315
I 14 P o°c [ 315 410
Vony) ighdevel output voltage 2 105V ov 2°C | 30 450 525 | mv
at OR output 12 - 8 75°C 520 600
Low level toge - R 0°C | 505 470 ‘
VoL(y) -oWlevel output voltage 2 065V ov 26°C | 505 ~ —450 350 | mv
at OR output 12 8. 75°C —410__-310
High tevel ‘l 14 a 0°c | 315 410
VoH(zy Highlevel output voltage 2 065V ov 2°C | 350 450 525 | mv
at NOR output B 12 7 75°C 520 600
L tvoitane 14 a 0°C | 505 —470
VoLizy Lowlevel outbutvoltage 2 105V ov 265°C | -505 450 350 | mv
at NOR output 12 7 75°C 410315
14 0°C 220
LT%) High-level input current 3 28V -0V 25°C 200 HA
. 12 . 75°C 170
0°c 220
he Low-level input current 3 12,14 ov ov 25°C 200 | wA
75°C 170
Ict Supply current from V. 4 Both HLL inputsat 2.4 V 25°C 10 17.5 mA
e Supply current from Voo 4 Both HLL inputsat 2.4V | 25°C 9 © 16 | mA
Igg Supply current from Vgg 4 Both HLL inputsat 2.4 V 25C -22 -38 mA
V Ci input capacitance 14
w (see Note 6) 12 %°C 2 pF
Output impedance 2 4 N
Zout (see Note 7) 8 7 %°C 5 e

*ECL inputs (pins 11 and 16) bissed to —0.5 V, Vgpg (pins 1 and 9) =

Vc+ (pin 5) = 4.8.V *1%.

NOTES: 4.

Each gate is tested separately unless otherwise noted. See referenced test figure for output terminations.

GND, V¢ (pins 3 and 6) = 1.32 V£ 1%, Vgg (pin 10) = —3.2 V 1%,

5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for togic voltage levels

only, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages.

6. Cj, is measured using peak-current ave input pulse is applied, and the input current waveform is integrated

es. A squar

with respect to time to determine Q. C;,, = Q/V.
7. Constart-current loads are used to determine the output impa,dancev which is derived from the siope of a Vo vs g curve.
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TYPES ECL2536, ECL2537
HLL-TO-ECL AND ECL-TO-HLL CONVERTERS

ECL2536 electrical characteristics using ECL inputs

TEST CONDITIONS*
TERMINALS INPUT CONDITIONS
(SEE NOTE 4) MIN - TYP  MAX
PARAMETER TEST INPUT ECL UNIT
FIGURE OUTPUTS | UNDER INPUT TA
INPUTS y 2 | TEST oOFOTHER (SEE NOTE 5)
\7) GATE
16 o°c 150 720
Viy High-level input voltage 25°C 150 720 mv
n 75°C 150 720
16 0°C | —1500 -150
ViL Low-level input volitage 25°C | —1500 -150 [ mv
" 75°C | —1500 —150
. 0°c 315 410
Vouqy) ighlevel output voitage 2 10 2 02V _o5v | 25°C| 350 450 525 | mv
( at OR output 1 8 i ’ 75°C 520 600
] 16 2 o’c | -s05 470
VoLgy) |oWievel output voltage 2 —02v  —05v | 25°C | -505 450 -350 | mv
at OR output 1 8 75°C —410__-310
. X9 315 410
Vou(z) ighlevel output voltage 2 19 * 1 ozv —05v | 25°c| 350 450 525 | mv
at NOR output 11 7 75°C 520 600
o°c 41
v Low-level output voltage 2 16 4 02V 05V 25°C _39(01 _310 mv
OLIZ) 4t NOR output 1 7 ’ : o
75°C —350 _—280
0°C | -505  -470
Low-level output voltage 16 4 o
VOL(Z) 4 NOR output 2 - . 04V -05V 5°c | 505 —450 mv
75°C -410 _ -315
i 0°c 290
High-level output voltage o
VOHIY) 4 OR output 2 1 8 0.15V 05V 5:05 325 mv
| 0°c
Voupy) Lowlevel outeut voltage 2 11 8 _0i5v  -05V | 25°%C —325 | mv
at OR output : ) 75°C _290
16 0°c 265
WH High-level input current 3 o5V -05V 25°C ‘ 235 pA
" 75°C 200
. : o°c —05
Low-level input current Both ECL inputs o
I (both ECL inputs) 5 HIE at-32V fgog "g': A
Supply current Both ECL inputs o
Ic+ from Ves 4 at 05V 25°C 5 85 | mA
h input N
Icc Supply current from Vgc 4 BotatE_C[;.-Slr:;)u s 25C 13 22 mA
h ECL i o
I3 Supply current from VEg 4 BOtaIEfO 5":?“(5 25°C —20 -35 mA
o Input capacitance 16 o
in (see Note 6) " %c 5 pF
Output impedance 2 4 o
C
Zout {see Note 7) 8 7 5 5 §t

*HLL inputs {pins 12 and 14) grounded, Vg (pins 1 and 8) = GND, V¢c (pins3and 6) =1.32 V 1%, VEg (pin 10) = —3.2 V £ 1%, Vg, (pin
5)=4.8V t1%.

NOTES: 4.
5.

Each gate is tested separately unless otherwise noted. See referenced test figure for output terminatien.
The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels
only, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages.

. Cjp is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform is integrated

with respect to time to determine Q. Cj, = Q/V.

. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs Ip curve.
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TYPES ECL2536, ECL2537
HLL-TO-ECL AND ECL-TO-HLL CONVERTERS

ECL2537 electrical characteristics

TEST CONDITIONS*
TERMINALS INPUT CONDITIONS
(SEE NOTE 4} SR MIN  TYP MAX
T:EREAP\':AOE:EE BR) TEST NoEn meur  NPYTS | o UNIT
FIGURE ouTPUTS| UNDER OFOTHER| A
INPUTS TEST, OF SAME GATE (SEE NOTE 5)
Y 2z V| GATE
13,14 0°C 150 720
ViH 25°C 150 720 | mv
1,12 75°C | 150 720
13,14 0°C | —1500 —150
viL 25°C | —1500 —150 | mV
.12 75°C | —1500 —150
13,141 1 0°C 3 3.4
VOH(Y) 6 02V  —05V —05V | 25°C 3.2 36 v
11,12] 8 7500 a8
13,14 1 0°C -08 -0.35
VoLiY) 6 -02V  -05V -05V | 25°C | —0.7 -—0.25 02| v
1,121 8 75°C —0.15 03
13,14 2 0°c 3 3.4
VOH(2) 6 -02V -05V —-05V 25°C 3.2 3.6 v
1,12 7 75°C 28
13,14 2 o°c -0.7 -0.2
VoL(z) 6 02V 05V —-0B5V |25°C | —06 —0.1 02| v
.12 7 75°C 00 03
13,14 2 0°c -1 -0.35
VoL(z) 6 { 04V —05V —05Vv |25°C | —09 -0.25 02| v
11,12 7 75°C -015 03
13,14 1 o°c 29
VOH(Y) 6 016V —05V —05V | 25°C 3.1 v
11,12| 8 75°C
13,14 1 0°c
VoL vy 6 015V  —-05V 05V 25°C 03, VvV
1,12 8 75°C 04
13,14 0°c 510
HH 7 05V —0S5V -05V | 25°C 470 | pA
11,12 78°C 400
| 11,12 Both inputs of both gat o°c -0
(”I_I inputs) 8 t.:n lar':):; :t 3.2 s\J/a ” 2% —05 | uA
at inputs 13,14 pi .. 75°C _os
Ic+ 9 All inputs at —0.5 V 25°C 8 17| mA
IEE 9 Al inputs at —0.56 V 25°C -8 -17 | mA
C; 13,14
" 25°C 5 pF
(see Note 6): 11,12
1 2
Zout 25°C 10 Q
(see Note 7) 8 7

*Vgg (pins 9 and 16) = GND, Vg4 (pin 5) = 4.8 V £ 1%, VgE (pin 10) = —3.2 V 1%,

NOTES: 4.
5.

6.

Each gate is tested separately unless otherwise noted. See referenced test figure for output termination.

The algebraic convention where the most positive limit is designated at maximum is used in this data sheet for logic voltage levels
only, e.g., if ~350 mV is a maximum, the typical and minimum limits are more negative voltages.

Cin is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform is integrated
with respect to time to determine Q. Cj, = Q/V.

. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vg vs g curve.
. See pages 4 or 5 for defining term associated with each symbol.
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TYPES ECL2536, ECL2537
HLL-TO-ECL AND ECL-TO-HLL CONVERTERS

operating characteristics at specified free-air temperature (see figure 1)

TERMINALS TO BE TESTED c tpHL and/or tpLH tTHL and/or tTLH
(SEE NOTES 9, 10, and 11) L PROPAGATION TIMES—ns TRANSITION TIMES—ns
- ’é - 'é TA=0°C To=25°C | Ta=75°C Ta=0°C TA=25°C TaA=T75°C
2 [ 2 = pF X 3 x X x X
g > x> z2¢ g 2 o Z|lz¢ Zl2z2s2|l2 & 212 ¢5% <
2 5 |2 >3 $x$|5 z s|srs|szxs|sg & s5|5¢¢%
ECL2536 using HLL inputs {see figure 10)
[14 2, l 12 8, | 4 | 40 [ 28 39 551 40 [ 39 [25 40 65 ] 4.2 |
4 7 | 80 | 5.0 |37 50 65| 5.2 | 4.3 |25 44 7] 43 }
ECL2536 using ECL inputs (see figure 11}
FG 2, I " 8, | 4 | 25 [ 13 24 37 ] 25 | 4.1 [25 40 65 | 4.1 |
4 7 [ 50 | 34 [ 22 35 a8 34 | 44 [ 25 44 7] 43 ]
ECL2537 (see figure 12}
I—T3 Lo 8’115‘ 34 lzz 35 sl 36 I 37 122 37 esl 38 J
14 2 12 7 : i L -
j¢———— B0ns —»i
| |
22%02ns —»  jo— —» |e—22%02ns
\Y
IN+
INPUT
ViN-
v, OBSERVED
OUTPUT 2 OH {eveL
(NOR)
y. OBSERVED
OL (EvEL
v, OBSERVED
OH | eveL
OUTPUT Y
(OR) v OBSERVED
OL | eveL

VOLTAGE WAVEFORMS
MODULE VIN+ ViN-—
v} (v}
ECL2536 (HLL)| 1.40 % 0.05 0%0.05
ECL2536 (ECL) | 0.40% 0.02 | —0.50 + 0.02
ECL2537 0.40 £ 0.05 | —0.50 £ 0.05

FIGURE 1-PROPAGATION DELAY AND TRANSITION TIMES

NOTES: 9. Each gate is tested separately.
10. The input pulse is measured as it is applied sequentially to each input of the gate under test and a waveform measurement is

made at each of the outputs of that gate.

11. Bias voltages and loads for the gate under test are shown in Figures 10 through 12, Unused gates have inputs biased as shown in

Figure 2 for the ECL2536 or Figure & for the ECL2537, outputs under joad, and power applied.
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TYPES ECL2536, ECL2537

HLL-TO-ECL AND ECL-TO- HLL CONVERTERS

Ve

Vee

PARAMETER MEASUREMENT INFORMATIONT

\
g 270 2 50 2 270 @ 50 Q
VeB
HLL
GND
= o L
Vee
Ve+ Vee
g
T ‘3_)“ * 2
270 500 320 Zsoa
R
Vi 05V | &—OVes
or v,
oD Vi GND N
= = Vee = =

. Vy is first applied to each HLL input separately (other

— 0

Vo

L
50 2

Ve Veo
A
05V J
L
2700 50 2 e $s0a
Ves
HLL
GND
= o =
Vee
Ve+ Voo
e T
— :nu 3
T =1 !
hw
270 @ 50 2 270
b:
Vi o5V Veg
or or HLL
GND v GND
= © E
Vee

It

A
HLL input grounded) with both ECL inputs at —0.5 V; V| is first applied to each HLL input separately {other HLL
then Vy is applied to each ECL input separately (other input grounded) with both ECL inputs at —0.5 V; then V) is
ECL input at —0.5 V) with both HLL inputs at ground. applied to each ECL input separately {other ECL input at
B. Each output is tested separately. —0.5 V) with both HLL inputs at ground.
FIGURE 2—Vgy AND Vo FIGURE 3—-ljy AND )
Ver  Vec
JA
< <
s 2100 500 S 500
v
HLL
GND
Ves Voo Vee =
270 5010 2700 3 50 2
A. The supply currents are measured with both the HLL
inputs first at 2.4 V, then at GND. V(E)E =
B. Both gates are tested simultaneously. Ice is the total

current into the two Vg terminals.

FIGURE 4-I¢4, Ice, AND Igg
T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

FIGURE 5-1)
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TYPES ECL2536, ECL2537
HLL-TO-ECL AND ECL-TO- HLL CONVERTERS

PARAMETER MEASUREMENT INFORMATIONT

—~05 VOo—4

OVee

S ——0 "

A. V| is applied to each input separately.
B. Each output is tested separately.

FIGURE 6—VQoH AND VoL

Each input is tested separately.

FIGURE 71y

ile— =<

Both gates are tested simultaneously.
FIGURE 8-

FIGURE 81, OR Igg

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,
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TYPES ECL2536, ECL2537
HLL-TO-ECL AND ECL-TO- HLL CONVERTERS

PARAMETER MEASUREMENT INFORMATION

Ver Ve SEE NOTE 13
48V 132V OUTPUT Z
° ° o
HLL
INPUT O— B* SEE NOTE 13
SEE NOTE 13 OUTPUT Y Ro
)
A S0 cL 00
SEE NOTE 14
< Ro
PULSE Vgg $70n cL 50 0
GENERATOR SEE NOTE 14
SEE NOTE 12 o = = = =
$s0n =
(h
) -05V s Vee
—32v
FIGURE 10—ECL2536 PROPAGATION DELAY AND TRANSITION TIMES (HLL INPUT)
v, v
c+ Vec SEE NOTE 13
48V 132V OUTPUT Z
° o
B* SEE NOTE 13
OUTPUT Y L Ro
<
ECL INPUT A 32700 cL 50
SEE NOTE 13 1 SEE NOTE 14
Sam0 c Ro [
p !
\ > L 50Q :
BB i SEE NOTE 14
PULSE
GENERATOR 1 =+ = = =
SEE NOTE 12 509
= = Q
VEE
-32v
FIGURE 11-ECL2536 PROPAGATION DELAY AND TRANSITION TIMES (ECL INPUT)
Ver
48V SEE NOTE 15
OUTPUT Z
—0
INPUT O————¢ SEE NOTE 15
SEE NOTE 15 OUTPUT Y 9
<300 @ 15 pF
INCLUDING
PROBE AND
15 pF FIXTURE
Ep':gpl;ﬁstT oR INCLUDING
G PROBE AND
FIXTURE
SEE NOTE 12 | =
<500
[e]
E VEE
—05V -32V
FIGURE 12—ECL2537 PROPAGATION DELAY AND TRANSITION TIMES
NOTES: 12. The generator has the following characteristics: Zout = 50 £, PRR = 1 MHz. See waveform details in Figure 1.

13.

14.
15.

The waveforms for ECL2536 are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a
high-impedance probe with an input impedance of 100 kS paralleled by 2 pF, or a 50-§2 impedance system can be used. The
50-0 resistors designated R are the oscilloscope input resistance in the 50-02 system or discrete resistors with a high-impedance
probe.

Cy_includes probe and fixture capacitance, A capacitance of 50 pF can be used to approximate an a-c fan-out of 10.

The waveforms for ECL2537 are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. A high-impedance
probe with an input impedance of 100 k£ paralleled by 2 pF is used.
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TYPES ECL2536, ECL2537
HLL-TO-ECL AND ECL-TO-HLL CONVERTERS

GENERAL APPLICATION INFORMATION
ECL2536
input conditions
The ECL2536 com;erts high-level-logic inputs to ECL:2500-logic-level outputs. -

A control INHIBIT/ENABLE ECL input is provided to lock out data presented at the HLL input. A high-level (H)
input voltage inhibits the converter outputs in a stable state such that signals on the HL.L input are not transmitted
through the converter. A low-level (L) input voltage enables the converter and the output levels are determlned by the
logic level of the HLL input.

The output feeding the HLL input should have an H level 2> 1.2 V and an L level < 0.5 V in order to maintain at least a
150-mV noise margin.

Vee

driving by TTL OVer

The HLL input requires up to 220 uA of current to be
supplied with both H-level and L-level voltage inputs.
TTL outputs are designed to sink current in the low L
state, not to supply current. To assure reliable perfor- OuTPUT
mance with all types of TTL circuits, it is recommended | -
that a resistor divider be placed at the HLL input
external to the package. The divider has 4.7 k2 from the
HLL input to Vc+ and 8.3 k€2 to ground, as shown.

ECL output loading

General loading for fan-out from the ECL outputs may be divided into two classes:

CLASS | Short-Line or Cluster Loading
Loads which can be connected within two inches of any source can be treated as lumped capacitive loads
which include the gate inputs and stub-line capacitances. Switching times can be mterpolated accordingly.
No two dotted outputs can be more than two inches apart for this case.

CLASS Il Long-Line or Distributive Loading
These loads must be treated as lumped loads along a transmission line and termination should be at the end
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. I the
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS 1 loads are
distributed, they must not exceed the 20 pF per 4.5 inches of line.

ECL2537
The ECL2537 converts ECL2500-Iogic-IeyeI inputs to high-level-logic outputs.

An external pull-down resistor to a negative voltage must be provided on the HLL output terminals. The size of the
resistor is determined by the current it must sink in order to maintain the correct low-level voltage with the DTL or
TTL fan-out being driven.

Characterization is with a pull-down resistor of 300  to —3.2 V which represents.a fan-out of five Texas Instruments
Series 54/74 TTL logic gates.

No wired-OR connection is allowed on the HLL outputs because an emitter-follower junction breakdown may occur if
one converter output is high and this forces another output to be high which would otherwise be low.

The Vg4 power supply must be held at 4.8 V + 1%. Otherwise, the output voltage specifications for maximum VQy or
minimum VQH may be exceeded.
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TYPES ECL2536, ECL2537

HLL-TO-ECL AND ECL-TO-HLL CONVERTERS

mechanical data

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in

soldered assembly.

The plastic case is electrically nonconductive.

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE

e 0.070 MAX —-—- =]

POPORO®

nooonoamo)

0093 & (NOMMAL) —

0.100 (NOMINALL ——

ofetstotetcts]s)

ol jo G080 MAX (16 PLACES)
!

e

0
lm Mﬂi\,,l\. — 001 = 0003
0325 Qs maces)

Iru-ucn)‘ =

13 &

\ I
e

-
P SPACNG
oo Nowe o)

NOTES: a. The true-position pin spacing is 0.100 between center.
lines. Each pin centerline is located within 0.010 of ity
true iongitudinal position reistive to pin 1 and 18

b. AN dimensions are in inches unless atherwise noted.

o0l M
(16 PLACES)

0018 = 0,007
(16 PLACES)

terminal designations

Pin assignments are shown in the table below and correspond to the logic diagrams on page 2.

Outputs are denoted Y or Z. Inputs are denoted A, B, or B™.
Respective inputs and outputs are identified by a gate number preceding the pin symbol.
Power is supplied via the VC+, VcC, VEE, and Vg terminals.

Vga is a reference voltage.
NC indicates no internal connection.

4-84

PIN ASSIGNMENTS

PIN 1 2 3

4 5 6

7 8 9 10 1 12 13 14 15 16

ECL2536 | vgg 1Y Vcc

12 Ve+ Vee

22 2Y Vg Vg 2A 28" o 1B* NC 1A

ECL2537 | 1Y 1z NC

NC Vg+ NC

2Z 2Y Vg VEg 2A 28 1A 1B NC  Vgg

*HLL input

Multiple VcC terminals have been supplied to reduce cross-talk noise. Multiple VBB terminals are also provided. All
VBB and Ve terminals should be connected even if all gates in the module are not used.
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ECL INTEGRATED CIRCUITS

~ TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) BISTABLE MODULES

description

The ECL2500 series is a compatible family of ECL
functions with basic gate delays of 2 to 3 ns per stage.
The family is specifically designed for operation from

0°C to 70°C.

The ECL2500 family includes:

family features

® Basic Gate Modules

FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS

o Muiltifunction Gate Modules

e | Bistable Modules

® High speed . . . typical gate propagation delay time of 2.5 ns

® Arithmetic Modules

® Interface Modules

e Memory Module

Complementary OR/NOR outputs with capability for wired-OR connections

e Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for

50-ohm lines

e High noise immunity: 225 mV typical at 25°C

This data sheet covers the bistable modules.

Separate data sheets cover the balance of the ECL2500 modules.

ECL 2500 series bistable modules

The ECL2500 series bistable modules are summarized in the table below. These modules contain the ECL circuits
shown in the schematics of Figures A, B, and C on pages 6 and 7. Logic diagrams of ECL2540 through ECL2542 are

shown on page 4.

SUMMARY OF BISTABLE MODULES

OUTPUTS PER BISTABLE CIRCUIT
GATES PER LATCHES —
MOBULE MODULE PER MODULE a a
{LATCH) (LATCH COMPLEMENT)
ECL2540 a 2 1 1
ECL2541 2 2 1 2
ECL2542 13 2 1

2vS2103 NHHL 0¥SZ2T103 S3dAL

0461 H3aW3143S 'L9ELLOL S-1A "ON NiL3T1ING
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

APPLICATION INFORMATION

general

The bistable madules specified in this data sheet contain dual latches. Each half of the ECL2540 is a latch with a
separate data input. Two clock inputs, C and C', feed both latches. Q and Q outputs are provided from each latch. Each
half of the ECL2541 is a latch with additional circuitry which provides a data input and a gate input to control the
input data. Common clock, set, and reset inputs are included. One Q and two Q outputs are provided for each latch.
Each half of the ECL2542 is a latch with additional circuitry which provides two data inputs each with a gate input to
control the input data. Common clock, set, and reset inputs serve both latches. Only Q outputs are provided.

Each latch has the possibility to operate in the following modes:

Register — The mode in which the data input controls the state of the latch. Q is high
when data is high.

Storage — The mode in which the latch stores data received during the register mode.
Input data is locked out from changing the latch state.

Set - The mode whereby Q is set high (or Q low) which is normally done when
the clock is high.

Reset —  The mode whereby Q is set low {or Q high) which is normally done when
the clock is high (low for ECL2540).

The ECL2541 and ECL2542 have the register mode subdivided:

Register Mode/Clock Control — The mode whereby the gate input is low, allowing the data to set the latch
when the clock goes low.

Register Mode/Gate Control — The mode whereby the clock input is low, allowing the data to set the latch
when the gate is low.

Each Q and Q output must be terminated in a pull-down resistor.

The Q terminal of the ECL2541 must have a termination resistor (in addition to the pull-down resistor) on the output
at all times (whether the output is used for fan-out or not), because internal feedback occurs from this point.

For full-temperature-range operation of all devices, data must be present before the clock pulse and the minimum width
of the clock pulse is 4.5 ns. For the ECL2541 and ECL2542, the data pulse must extend beyond the clock pulse to
allow for the delay associated with the clock-buffering gate.

For the ECL2540, latching occurs on either the leading or trailing edge of the C or C’ pulse. For the ECL2541 and
ECL2542, latching occurs on the leading edge of the clock pulse.

Multiple Ve terminals have been supplied to reduce crosstalk noise. All VCC terminals should be connected even if all
gates in a module are not used.

General loading for fan-out may be divided into two classes:

CLASS [ Short-Line or Cluster Loading.
Loads which can be connected within two inches of any source can be treated as lumped capacitive loads
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly.
No two dotted outputs can be more than two inches apart for this case.

CLASS Il Long-Line or Distributive Loading.
These loads must be treated as lumped loads along a transmission line and termination should be at the end
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS | loads are
distributed, they must not exceed the 20 pF per 4.5 inches of line.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

APPLICATION INFORMATION

ECL 2540

The ECL2540 requires two clock inputs. Faulty operation occurs if the c input lags behind C by more than 0.5 ns. The
interval between the transition of the two clocksis referred to as skew. C' can be skewed ahead of C by as much as
1.5 ns.

The ECL2540 can be used as a toggle as shown in Figure 1. However, the delay from Q to D must be greater than the
clock pulse width. Thus, when pulse widths are very long, this becomes impractical unless a technique such as that
shown in Figure 1 is used. This technique uses two gates of an ECL2502 as a pulse-shaping network to allow operation
of a toggle from 100 megacycles per second down to cycles per second.

ECL2502

L | 1

v 15‘fh 2 Cha
50 0

50 0

&
i

5

15 10

270 @
Ves VB

o
=3

[l

Vee

TDelay between O and D must be greater than 4.5 ns based on the propagation delay characteristics of the ECL2502 and its feedback loop.

c 50% 50% 50%

-

Cc 50% 50% 50%

j—

| |
— le—1 GATE DELAY —»  le—1GATE DELAY
X
- o e |
Q I 50% I 3‘50%
| [
B [—DELAY-LINE DELAY i
| | | t
D o 7( 50% |
t | |
1 GATE DELAY {e— 1 GATE DELAY
|
Q | 50% | -'Lso%

FIGURE 1—-ECL2540 USED AS A TOGGLE (WITHOUT SKEW)
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

logict

ECL2540

NC Vgg 1D C 20 C Vg NC
B jis{MpBjiz]jnjjuolf9

) — ——
D 1D 7D

c'o- ©Q . ¢ N

. :
Q,, 4 = {C+D}(Q +C)

a,, - (E5+3,)c 4
n n 1@ 1a Ve NC NC Vge 20 20
NC—No internai connection

ECL 2541
R Vvgg 26 2D 1G 1D Vgg C
wiynpyuwpBynynygywl]9
L
i ik o
so ' R 101 132 10 ©
J I L
go— ————oa1 - L
G 0a2 =i
9-| >—T—OO S 2G 2D .
1 Jrom1 232 20
— 1 |

Q, ;1 = RI(C+D+G)(Q, +$)+CDG]
=SiC+D+G)(Q, +R+CDG)

Qn+1

ECL2542
p D1 Vvgg 1G2 D2 C 202 Vgg 2G2

D10——]

G10— o (CRER-RER RERERIRANRIRIRAER]
- 1 | | I
>~ — 101 1G2 2D2 2G2

co—e Q

> i
< b ¢ —c
s s
D2 _ R.=
G2 1G1__ 18 26 261 2D1
L L L |

RO-

l
so > HiiBioiRniEn
R

G, =SIC+(D1+G1){D2+G2)] [G, +R+C(D1G1+D2G 2]

n+1
7One half of each bistable module is shown in the logic diagrams.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant)

ECL2540
INPUTS outPUTS |
I LATCH |
MODE 7 CLOCK DATA | LATCH | COMPLEMENT |
c c D Oneq | Cpe1
— L H H H L
Register L H L e | (L)t
Clock-controlied storage H L X Q, | g,
Set H H X H L -
Reset L L L L H
Forbidden (see Note 1) L L H Cn | a,
" ECL2541
INPUTS OUTPUTS .
MODE SET RESET | CLOCK GATE . | DATA | raTcH | LATCH
COMPLEMENT
s R c G D Queq [T
] L L L L H H ' L
Register
Clock-controlled storage L L H X X Q. R
Gate-controlled storage L L X H X Q. Q.
Set H L H X X H L
H L X i H X H L
Reset L H H X X L H
L H X i H X L H
H L L L H H L
H L L L L L L
Forbidden L H L L H L [
L H L L L L H
H H X X X L L
ECL2542
INPUTS " output
MODE SET RESET | CLOCK " GATE DATA LATCH
1 COMPLEMENT
s R c G1 G2 | p1 D2 Qpiq
L L L H L X D2 D2
Register L L L L H I D1 X I P}
L L L L L D1 D2 - D1-D2
Clock-controlied storage L L H X x 1T x X a.
Gate-controlled storage L L X H H ! X X Q.
et : H L H X X | x X L
H L X H _H X X L
L H H X X | x x H
Reset
L H X | H H i X X H
H L L L X . | X X
H L L X L x x
Forbidden L H L L X i X X ! See Note 2
L H L X Lox x
H H X X x | x x |

Qs made low by C’ being high. When C’ returns to its normal state (low) following the ctock pulse, a goes h-gh (the _omrsiemert o° data)
NOTES: 1. This condition is data-controlled storage, whereas only clock-controlled storage is desired :n the ECLZ24&, Herce, tnis condit.on
is placed in the forbidden category.
2. The forbidden input combinations for ECL2542 may produce pseudo-stable output states wh-ch do NIt uersy vhen a storage
mode is subsequently selected or may produce outputs not in harmony with the normal-y used ApUT Salierr,
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

schematics

Vccﬁ ' e
145
it}

145
2

’ OTHER EMITTER-
'FOLLDWER OUTPUTS

1.2 | PULL-D(?WN
RESISTORS

I TO NEGATIVE

ﬁ | voitace
|

508 50. 420 ¢50 - 50 420 ¢ 50
2 2 Q192 . 9 Q2 19

Vgp!GND)
EE

1 |

c - TO OTHER
LaTCH COMPONENT

[} 1 VALUES SHOWN
L 4 ARE NOMINAL

v . . .
i 20 160 20 B0} 150 o |
l [23 Q Q 2 2 n
o |
| . .
| 210 260 210 260 — | orHer EmiTTER
| 2 o I3 02 T | FOLLOWER OUTPUTS
| £ i la 4
| I WIRED-OR
| a1 NODES
| G2
TO OTHER - PULL-DOWN
‘ LATCH 0 ! RESISTORS
‘ E:x] —_— " | TO NEGATIVE
‘ . l VOLTAGE
t3
I |
l < £ < s I
| 50 50 |
504 6603 50. 50 50 4304 50 & 50 6603 504 50§ 4303 SO @ 50 a0i sop |
‘ [} [t nY{n o 1] o 2 310 Q Q 1] aQ aQ o 440 Q o Q I
T 2 4 2 Vgs {GND}
g TVee
g TO OTHER \ COMPONENT
R LATCH VALUES SHOWN
————————————————————————————— ARE NOMINAL
FIGURE B—SCHEMATIC OF HALF OF ECL2541
Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting
the emitter-follower outputs of a bistable module to the emitter-follower outputs of other gates or other bistable
modutes. Only one pull-down resistor is required for each wire-OR node.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

schematic

[ ' ? ! ! 50
% RS | OTHER EMITTER-
| 1?20 1!620 ‘IS310 ‘30 FOLLOWER OUTPUTS
| 4 | WIRED-OR
1 | NODE
] ?‘l) | PULL-DOWN
] | RESISTOR
| _E 5—350 330 ITO NEGATIVE
| aga VOLTAGE
50 l
c Q
o1 l
G1
o |
G2
TO OTHER
i LATCH |
}}i |
2
JTVBB(GNDD
v
TVEE
N4
e |
FIGURE C—SCHEMATIC OF HALF OF ECL2542 o
W —Vcc bus ARE NOMINAL
V’VBB bus
¥/ —VgE bus (substrate)
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

absolute maximum ratings (see note 3}

Terminal voltages and currents

See table below

Load on each output

Operating free-air temperature range

Storage temperature range . —40°C to 150°C
Free-air temperature range with supply and bnas voltages apphed —40°C to 100°C
TERMINAL VOLTAGE AND/OR CURRENT, Ta™ 0°C TO 75°C (SEE NOTES 4 AND 5)
VOLTAGE
RRENT
TERMINAL REMARKS CONTINUOUS 20-u4s SURGE cv
VCC 2V 45V
VEE -4V -7V
Each All other -35V -4V
Input inputs open 2V 2V
Output Q At high level —40 mA
Qutput @ At high level —40 mA
recommended operating conditions
Supply voltage Ve 1.32V£2%
Supply voltage VEE —-32V+2%
Reference voltage VgB 0V (GND)
Reverse bias on unused inputs . . -1V+05V
Normalized d-c fan-out Oto 35

charactenzed at 270 Q to VEE- 50 Q2 to GND

0°C to 75°C

NOTES: 3. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be exceeded in

service or testing.

4, Maximum terminal conditions must be considered as mutually exclusive,
5. All voltages are referenced to Vgg, which is at GND.

4.92

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 s DALLAS, TEXAS 75222



TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

ECL 2540 electrical characteristics at specified free-air temperature
TEST CONDITIONS*
INITIAL | VOLTAGE OTHER
_PARAMETER TEST |CONDITIONS | AT INPUT ":',;‘;2:’ INPUT o | e [N YR max umiT
FIGURE {SEE UNDER TEST TERMINALS _ A (SEE NOTE 6)
TABLE 1) TEST 05V 05V Q Q
o°c 150 720
VIH High-level input voltage 25°C 150 720 [ mV
75°C 150 220
0°C | -1500 —150
ViL Low-level input voltage 25°C | -1500 —150 | mV
75°C | 1500 —150
v, High-level output voltage at 4 X 02V 14 " 13 2 2202 ;ﬂ mv
OHQ) g output, register mode ) 12 11 13 7 75°C
S
v, Low-levet output voltage at a x 02V 14 n 13 2 22“::: 330 | mV
O g output, register made : - 12 1 13 7 75°C _210
- o°c | 280 365
v Highlevel output voltage at 4 s 02v 18 LRl B 26°C | 315 400 500 | mV
OH(Q) q gutput, storage mode i 13 11,12 7 75°C 470 580
- ’ 0°C | 505 -440
VoL Low-level output voltage at 4 R —02V n 13.14 2 25°C | —480 —400 —330 | mv
@ o output, storage mode 1" 13,12 7 75°C —-280 —210
- oc| 280 365
VOHG Highlevel output voltage at " R o2V n 13,14 1 2°C | 315 400 500 | mv
HIQ) 3 output, storage mode ) 1 13,12 8 | 75°C 470 580
0°C | -505 —440
VoL@ l_.ow»level output voltage at 4 s 02V 13 11,14 1 25°C | —490 —425 —350 | mv
Q output, storage mode 13 11,12 8 75°C _390 315
- o°c | 280
v High-level output voltage at a R 02v 1,13 14 2 25°C 315 mv
OH(Q) Q output, set mode ’ 11,13 12 7 75°C
v Low-level output voltage at a s _02V 11,13 14 2 Zg:g ~330 | mv
OLIQ} q oytput, reset mode - 1,13 12 7 75°C _210
14 11,12,13 0°c 255
X 0S5V 25°C 236 | pA
1 High-level s 12 1,13,14 75°C 200
M input current 1 12,13,14 0°C 510
X osv 25°C 470 | pA
13 11,12,14 78°C 400
Low-level oc 0%
[ inpat current . 6 X All inputs in parallel at —3.2 V/ 25°C -05 | pA
75°C —0.6
lcc
or Supply current 7 X All inputs in parallel at ~0.5 V 25°C 20 34 | mA
—IEE )
. Input capacitance 0,
Cin (see Note 7) X Each = 5 il
Output impedance 2, 1 0,
Zout (oo Note 8) x 7 8 |®° ° “
NOTES: 6. The algebraic convention where the most-positive limit TABLE I-INITIAL CONDITIONS

. Cjn is measured using peak-current techniques. A INPUT TERMINALS*
square-wave input pulse is applied, and the input SYMBOL DESCRIPTION
L B N 05V -05V
current waveform is integrated with respect to time to
determine Q. Cj, = Q/V. When a terminal is an input X Irrelevant
to more than one gate, multiply the value given by the s Set 1Q and 2Q high, 113 14,12
number of gates to which this terminal is an input. 1Q and 20 low ’ '
. Constanlt-cur;ent Ioidsh ared usedd fto del:emlune tfhe R Reset 1Q and 2Q low, 11,12,
output impedance which is derived from the slope of a -— —_
1Q and 2Q high 13,14

is designated as maximum is used in this data sheet for
togic voltage leveis only, e.g., if —350 mV is a
maximum, the typical and minimum limits are more-

Several of the parameters require the application of conditions
which cause the outputs to assume definite states prior to

N applying test conditions specified above.
negative voltages. PRiving pee

V@o.vs |g curve.

*vgg (pin 15) = GND, V¢ (pins 3 and 6) = 1.32 V, Vgg (pin 10) = —3.2 V. Input and output terminals are open except as specified in these
tables and in the d-c test figures,
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TYPES ECL2540 THRU ECL2542

EMITTER-COUPLED-LOGIC BISTABLE MODULES

ECL2541 electrical characteristics at specified free-air temperature
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TYPES ECL2540 THRU ECL2542

EMITTER-COUPLED-LOGIC BISTABLE MODULES

ECL2541 electrical characteristics at specified free-air temperature {continued)

‘spanBly 1891 O-P YY) Ul PUEB Se|ge) asey) u| petyideds se 1dedxe uedo oJe SjeulwIB) INDINO pue Induj ‘A Z'€— = (0L uld) FIA ‘A ze'L = (€ uid) I0A 'AND = (g1 uid) B8 A,

. ubiy 0T PuE LT 0L LD} ronind O1 31 OA © 4o edols ouy
1 916 =, = - = Y wouy Panap si Ydym asuepaduwll - indino aul
MO| DC PUB DI 1853y BUILWIISYBP O) PBsn 8iE SPEO| JUBLINDI-IUBISUOD g
. MO| ZDZ Pue ‘LDZ ‘2oL ‘LDL ndul ue sj jeuiwael SIYL Yosiym o} sared
9l 6°L - 4By mﬂw v:.mldw ulwm S 10 48quInu ay1 AQ uaaiB anjea aya Ajdiynw ‘ateb
BUO ueyl aiow 01 1ndul Ue S| (BUIWIIGY B USUM
luenajally X ‘A/O = Yl ‘z sujwiislep 01 ewinl 01 198dsos
AGO— A SO yim psaeaBalul S| WJOEABM  1UBMIND  ndul
NOILdIHOS3a TOgNAS 8y1 pue ‘peydde s asind indu} anem-sienbs v
«STYNIWYHIAL LNINI sanbyuyos) waaano-yeed Buisn pasnseaw st Ulg. <z
*safel{On anebau-ai0w a48 SHUI| WNWIUlW
‘anoqe payydads suoppuoo 1se1 BurAjdde pue |eordAy 31 ‘winwiyxew e sy Au 0Ge— ! B8
0y iopd salels a}uUepP adwnsse 01 sINdINO dUL 3SNED LYAYM ‘Ajuo s|ene| aberjon o160} 104 189YS erep Syl Uy
SUOIUPUOD O uonesijdde syl ainbas sislaweled aylr JO [RIBNJS - pasn s{ wnwixew se paleubisap si 1wy aniusod
SNOILIGNOD TYILINI—11-378VL ASOW B3 eseym uonuSAueD deiqaBie 2UL ‘g SILON
9'g . [CEIVES]
41 S 0,52 vz 8 X 2ouepadwy nding noz
L 910N 23S
4d g 052 P63 X wo.._u:‘umnuu -:n:“ “o
33—
vw | pZL 09 0,62 A G'0- 1e |2jjeded u) sandut {1y X L wauno Aiddng 10
o 7]
bi- 2092 w3400 Induy
vi ) g0- 0,862 A Z€— 1e [ajjesed w syndur |y % 9 ! i
. [EIETRINY]
90— 0,0
vL'EL'zL
e o9
oo o K "
v oLty 0,6¢ TR
0L8 2,0 1161 4}
91 ‘vL'EL . a.no Induy
ZLLL'6 3 AGO X <] |on1-BIH Hi
Al
et £t
00z 0S¢ TR
v | gez 2,52 AR L
562 3.0 cL61
IL'vL'EL
ZLL 6
[*} ) ASO0— ASO 1531 183l (i1 319v1L
(9 310N 338) vy IVNINGTL STYNINHIL wIann H3ianNn a3s) ELDDIE]
LIND | XYW dAl Nin 1041N0 LNdNI (S)LNdNI AINdNI 1V | SNOILIANOD 1831 HILIWVHVYd
H3IHLO JOVLIOA AVILING
«SNOILIGNOD 1§34

4.85

INCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222

TEXAS INSTRUMENTS



TYPES ECL2540 THRU ECL2542

EMITTER-COUPLED-LOGIC BISTABLE MODULES

ECL 2542 electrical characteristics at specified free-air temperature
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TYPES ECL2540 THRU ECL2542

EMITTER-COUPLED-LOGIC BISTABLE MODULES

t specified free-air temperature (continued)

ICS @

ECL2542 electrical characteri
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

operating characteristics at specified free-air temperature

tpHL and/or tpLH tTHL and/or tTLH
oL PROPAGATION TIMES—ns TRANSITION TIMES—ns
MODE Ta=0°C Ta=25°C Ta=75C Tao=0°C Ta=25°C Ta=75°C
a X [N x o x 2 o X 2 o X a X
"I1EF S|EF S|§F S|EEs|EF 5| F S
ECL 2540 (see Figure 2 and Table IV)
Register 4 25 1.6 24 35 25 3.8 2 3.7 5.2 39
50 3.6 24 36 45 3.6 4.7 25 46 6.7 4.4
ECL2541 (see Figure 3 and Table V)
Register 4 6.3 4.2 62 1.7 6.5 4.6 2 47 69 4.7
{Clock Controlled) 50 7.7 5.5 7.8 10.8 8.0 5.9 2.7 58 86 5.5
Register 4 43 23 42 58 4.3 4.6 23 46 65 4.6
(Gate Controlled) 50 5.6 34 57 85 5.7 5.6 27 54 78 5.1
4 27 1.9 27 35 28 4.5 29 45 6 4.6
Set 50 3.8 2.7 38 47 3.8 4.7 27 486 7 4.5
4 3.8 23 38 58 4.1 4.4 23 43 65 4.6
Reset 50 6.0 34 59 85 6.0 7.1 46 7.0 86 6.4
ECL2542 (see Figure 3 and Table V1)
Register 4 7.0 55 7.0 8.1 7.1 46 3 45 5.7 45
{Clock Controlled) 50 8.2 6.7 81 94 8.3 4.8 3 48 6.9 4.7
Register 4 4,5 33 44 5.7 4.4 4.2 3 41 5.7 4.1
{Gate Controlied) 50 5.7 45 56 6.8 5.5 4.7 3 47 69 4.6
4 29 1.7 27 34 26 4.6 3 45 5.7 46
Set 50 4.0 3.2 40 4.7 3.9 5.4 4 56 6.9 5.5
Reset 4 4.4 33 43 58 4.6 4.2 3 42 57 4.4
50 5.4 45 54 6.8 5.4 3.9 3 40 5 4.0

PARAMETER MEASUREMENT INFORMATION

TABLE IV-ECL2540

INPUT TERMINALS OUTPUT UNDER TEST | PARAMETER MEASURED
DATA GENERATOR —-05V
14 12 2 Q
14 12 1 Q
5 12 7 a PLH. TTLH, PPHL, and TTHL
12 14 8 Q
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATION

TABLE V—-ECL2541

INPUT TERMINAL CONDITIONS

OUTPUT
PULSE PULSE PARAMETER
MODE UNDER | WAVEFORM
GENERATOR |GENERATOR 05V -05V TEST MEASURED
NO. 1 NO. 2
16 1 1,12 8 LH PLH, TTLH
1 9 11,12,16 8 HL tPHL, tTTHL
1 11,12, 16 2,4 LH tPLH, tTLH
REGISTER 16 1" 1,12 2,4 HL PHL, tTTHL
(Clock Controlled) 16 13 1,14 7 LH tPLH, tTTLH
1 13,14, 16 7 HL PHL, ITTHL
1 s 13,14,16 5,6 LH tPLH. tTTLH
16 13 1,14 5,6 HL tPHL, TTHL
16 it 1,9 8 LH tPLH, tTTLH
1 12 9,11,16 8 HL PHL, tTTHL
1 9,11,16 2,4 LH LM, TTLH
REGISTER 16 11 1,9 2,4 HL tPHL, tTTHL
(Gate Controlled) 16 13 1,9 7 LH tPLH. tTLH
1 14 9,13,16 7 HL tPHL, TTHL
1 9,13, 16 5,6 LH tPLH, TTLH
16 13 1,9 5,6 HL tPHL, tTTHL
8 LH tPLH, tTTLH
SET TIME 16 1 9 2.4 HL fPHL. TTHL
7 LH tPLH, tTLH
All other input z:z ':: :::'::: ::’;
terminals open P AL PHL TTHL
RESET TIME 1 16 9
56 LH tPLH, tTTLH
7 HL tPHL. TTHL
TABLE VI-ECL2542
INPUT TERMINAL CONDITIONS
OUTPUT
PULSE PULSE PARAMETER
MODE UNDER | WAVEFORM
GENERATOR |GENERATOR o5V -05V TEST MEASURED
NO. 1 NO. 2
5 1,16 4,13,14 LH tPLH, TTLH
12 13,14 1,4,16 ) LH tPLH. tTLH
4 1,13, 16 5,614 HL tPHL. TTHL
REGISTER 13,14, 16 1,5 HL tPHL, TTHL
(Clock Controlled) 5 7,8 4,9, 11 LH tPLH, tTLH
12 91 4,7,8 s LH tPLH, tTLH
4 7,8, 11 59 HL tPHL, tTHL
8,9, 11 5,7 HL tPHE. TTHL
14 1,16 4,12,13 LH tPLH, tTTLH
5 1 13,14 4,12,16 2 LH PLH, TTLH
2 14 1,13, 16 5,12 HL PHL, TTHL
REGISTER 1 13,14, 16 5,12 HL tPHL, tTTHL
(Gate Controlled) 5 9 7,8 4,11,12 LH tPLH. tTLH
7 9,11 4,8,12 5 LH tPLH, tTTLH
4 9 7.8, 11 5,12 HL tPHL. tTHL
7 8,9, 11 5,12 HL tPHL, TTHL
SET TIME 4 5 12 All other input 2,6 HL tPHL, tTTHL
RESET TIME 5 4 12 terminals open 2,6 LH tPLH, tTTLH
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATION
ECL2541 AND ECL2542

Vee
132V
INPUTS OF OTHER SEE NOTE 10
LATCH THAT ARE NOT G| QUTPUT UNDER TEST o CUTPUTQ
COMMON WITH THE LATCH | ===
UNDER TEST ARE OPEN
c
2708 s'ée Ro
a<e Q
SEE ECL2541 NOTE 11
NOTE OR ol
12 2542
B2 S ALL OUTPUTS
INPUT & TERMINATED
SEE NOTE 10 a SAME AS OUTPUT = =
I~ TE!
PULSE oLos UNDER TEST
GENERATOR
NO. 1 -%50
SEENOTES9AND 12 1 @
= Ves
INPUT =
SEE [
NOTE 10 Ve
-32Vv
PULSE
GENERATOR
NO.2 50
Q
NOTE 12
SEENOTES9AND 12 1 TEST CIRCUIT
fe . 20ns o
: L — e e +400 MV
i .
INPUT
50%
PULSE GENERATOR NO. 1
10%
500 mV
: & 50ns =
22:02m 41— | jo I b—22:02ns
FOR REGISTER TIMES | 936 I +400 mV

INPUT

|
|
PULSE GENERATOR NO. 2 :

|I| |
FOR SET/RESET TIMES == == == —: - -jl‘l -—— e e = —500 MV
—&{ > 10ns p'—
! - [.—
= TLH v OBSERVED
| | 90% OHiEevEL
OUTPUT | I o
WAVEFORM LH . : | I
- = - ——— —— Vg, OBSERVED
_.: [ LEVEL
v_.  OBSERVED
OHEvEL
OUTPUT

WAVEFORM HL

OBSERVED
OL LEVEL

VOLTAGE WAVEFORMS
FIGURE 3—ECL2541 AND ECL2542 PROPAGATION DELAY AND TRANSITION TIMES

NOTES: 8. Each generator has a 50-§2 output impedance.
10. The waveforms are monitored on an osciiloscope with a rise time of less than or equal to 350 ps. Either a high-impedance probe
with an input impedance of 100 k§2 paralleled by 2 pF, or a 50-£ impedance system can be used. The 50-Q resistor designated
Ro is the oscilloscope input resistance in the 50-) system or a discrete resistor with a high-impedance probe.
11. C_includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10.
12. See Table V (ECL2541) or Table VI {(ECL2542) for voltages to be applied to input terminals for each test.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATIONT

ECL2541
(See Note 13)

Vee
Vi —{ ¢ ai OVp(151)P0—
2709 500
WA A >
Viap) &— 10 102 O@Vp(152)PO—®
270 Q 50 Q
Av‘v‘v Av‘v‘v
Vitapy O 20 10 04Vg (1) P09
A A
Ving ¢
Vi(26)9—] 26 201 0®Vy (751 90—9
270 Q 50 0
Vim @ ® 2q2 O®V55G2/ P09
270 92 50
v‘v‘ Av.v‘v
Vie® 18 S O\Vp (20, PO—9
2709 50 2
$ M- A
\% =
]
Jes
Vee

V; is applied to each input as specified in the elec-

trical characteristics table.

FIGURE 4—V0H

AND V

_ 50 2
3 1a1 AAA
270 @

AAA
W

_ 50 2
132 A
See 270 @

AAA

> Note Vv
50 &2
1 AAA~

2702

VWA

-0.5V 50 2

201 AN
270 ¢

AAA
VWA

N 50 52
2Q2 A

270 22

AAA,
| VA~

1H
— | See 50 §2

0.5 VO— Note 20 AN~
2700 =

B
A
Ves

A. Each input is tested separatsly.

B. Any one of the following seven inputs: C, 1D,
1G, 2D, 2G, R, and S.

C. Other six inputs listed in note B that are not
under test.

st

FIGURE 5—|"_l

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value,
NOTE 13: ECL2540 and ECL2542 are tested in a manner similar to that shown for ECL2541.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATION?
ECL2541
(See Note 13)

cc cc
_ 50 2 ~
c 11 AAA- c 101 N
270 2
- 50 §2 _
1D 102 AN~ 1D 102 o
270 2
50 2
20 10 ANA- 20 1ap—o
o _
16 16 ? OPEN
_ 50 2 _
2G 201 AA— 26 2a1 f———
270 2
_ 50 §2 _
R 202 AN R 202 pmm
270 2
A
50 $2
| s 20 AN s 20 J
lLl 270 Q2 1
o AN~ = [o}
-32V Vag -05V Vas lIEE
= [ ' =
Vee Vee
FIGURE 61, FIGURE 7—1,- OR I

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,
NOTE 13: ECL2540 and ECL2542 are tested in a manner similar to that shown for ECL2541.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

mechanical data

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in

soldered assembly.

The plastic case is electrically nonconductive.

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE

14 PLACES)

[clelolelelololo)
S
somanon [P
0160 NoM —fa—=]
[ - -
o250 2000 elolelo’elole]o]
—:n:-ouou renﬂm MAX 16 PLACES)
Fy o0 wom "wfn“amomu [l
¥
wden ' R

oo 20003
6 PLACES)

™ SPACNG
[See Note o

b. Al dimensions are in inches unless otherwise noted.

NOTES: a. The true-position pin spacing is 0.100 between center-
lines. Each pin centerline is located within 0.010 of its
true longitudinal position relative to pins 1 and 16.

terminal designations

Pin assignments are shown in the table below and correspond to the logic diagrams on pages 2 and 3. Outputs are
denoted by 1Q, 1Q, 2Q, 2Q, 1Q1, 102, 2Q1, and 2Q2. Inputs are denoted by C, C', 1D, 2D, 1D1, 1D2, 2D1, 2D2, 1G,
2G, 1G1, 1G2, 2G1, 2G2, S and R. The number preceding the letter denotes whether the input {or output) is part of
the first or second latch. The number (if any) following the letter distinguishes inputs (or outputs) of the same latch

from each other.

Power is supplied via the VCC' VEE' and VBB terminals.

VBB is a reference voltage.

NC indicates no internal connection.

PIN ASSIGNMENTS

PIN 1 2 3 4 5 6 7 8 9 10 14 15 16
ECL2540 | 1Q 10 Vee NC NC Vge 20 2Q NC  VEg 1D Vgg NC
ECL2541 | S 101 Vgc 102 200 282 20 10 C Vg 2G Vgg R
ECL2542 [1G1 1Q Vge R S 20 2G1 2D1 2G2 Vgg 1G2 Vgg 1D1
PRINTED IN U.S.A
TI cannot ossume ony responsibility for any circvits shown
4_104 TEXAS lNST RUM ENTS or represent that they ore free from patent infringement.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATION

ECL2540
INPUT
SEE
NOTE 10
DATA T
PULSE Vee
GENERATOR 50 132V
SEE NOTE 9 e T
SEE NOTE 10
INPUT [ =05V rorHer OUTPUT Q
potrs o| D(anu) 5] ouTPUT UNDER TEST
NOTE 10 R
D o o
CLOCK C I ecLz540 ob—  ALL ouTPUTS SEE 56 2
PULSE c sl L terminaTeD Sa70 | NOTEM
GENERATOR 50 SAME AS OUTPUT Sa
o a—
e NOTES Q UNDER TEST
INPUT v I
SEE 88
NOTE 10 = 6
v
cLOCK €' I 2
PULSE ’
GENERATOR 50
SEE NOTE 9 @
TEST CIRCUIT
te—> 5 ns— ->5 ns—-l' +400 mV
f 1 |
DATA INPUT 50% I : 50%
! | o — ——— _500mV
22102 ns—e I [
45:02 _ I
Ih s -:o——-> 10 ns 1 : | |o—2.2 + 0.2 ns

| | 90% 0% [~ romv
CLOCK C 50% 50% 50% 50%
} 10% 10% _500 mV
: +400 mV
CLOCK ¢! 50% 50% 50% : 50%
! e ) S AP 500 mV

I
I"4'5rfso'2+——> 10 ns—0~I :.‘I r"ﬁI’HL OBSER
1 VED

r e S T
LH! r_sc)% E57% W] VoH LeEvEL
OUTPUT @ 50%F! 50%% |
' Fio% 1 10% v, OBSERVED
OL LEVEL

ol fetr; J ! |
Ll e PHL™] P bty V..., OBSERVED
_ 90%: 90% OH LEVEL
OUTPUT Q 50% 50%
..i 10% ol v OBSERVED
t (== ] LEVEL
THL - :‘_‘TLH

VOLTAGE WAVEFORMS
FIGURE 2—ECL2540 PROPAGATION DELAY AND TRANSITION TIMES (WITH SKEW)

NOTES: 9. Each generator has a 50-Q output impedance.
. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance

probe with an input impedance of 100 kS paralleled by 2 pF, or a 50-Q impedance system can be used. The 50-S2 resistor
designated Rq is the oscilloscope input resistance in the 50-§ system or a discrete resistor with a high-impedance probe.
11. C|_ includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10.
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