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High Speed-Logic 
High speed logic is used whenever improved system 

performance would increase a product's market value. For a 
given system deSign, high-speed logic is the most direct way to 
improve system performance and emitter-coupled logic (ECl) 
is today's fastest form of digital logic. Emitter-coupled logic 
offers both the logic speed and logic features to meet the 
market demands for higher performance systems. 

MECL PRODUCTS 

Motorola introduced the original monolithic emitter-coupled 
logic family with MECl I (1962) and followed this with MECl II 
(1966). These two families are now obsolete and have given 
way to the MECl III (1600 series), MECl 10K, Pll (12000 
series) and MECl 10H families. 

Chronologically the third family introduced, MECl II I (1968) 
is a higher power, higher speed logiC. Typical 1.0 ns edge 
speeds and propagation delays along with greater than 500 
MHz flip-flop toggle rate, make MECLlII useful for high-speed 
test and communication eqUipment. Also, this family is used in 
the high-speed sections and critical timing delays of larger 
systems. For more general purpose applications, however, 
trends in the large high-speed systems showed the need for 
easy-to-use logic family with propagation delays on the order 
of 2.0 ns. To match this reqUirement, the MECl 10,000 Series 
was introduced in 1971. 

An important feature of the MECl 10K is its compatibility 
with MECl III to facilitate using both families in the same 
system. A second important feature is its significant power 
economy- MECl 10K gates use less than one-hallthe power 
ofMECl III. 

Motorola introduced the MECl 1 OH product family in 1981. 
This MECl family features 100% improvements in 
propagation delay and clock speeds while maintaining power 

supply currents equal to MECl 10K. MECl 10H is voltage 
compensated allowing guaranteed dc switching parameters 

over a ± 5.0% power supply range. Noise margins have been 
improved by 75% over the M ECl 10K series. 

Compatibility with MECl 10K and MECl III is a key element 
in allowing users to enhance existing systems by increasing 
the speed in critical timing areas. Also, many MECl 10H 
devices are pin out/functional duplications of the MECl 10K 
series devices. The emphasis of this new family will be placed 
on more powerful logic functions having more complexity and 
greater performance. With 1.0 ns propagation delays and 25 
mW per gate, MECl 10H features the best speed-power 
product of any ECl logic family available today. 

MECL IN PERSPECTIVE 

In evaluating any logic line, speed and power requirements 
are the obvious primary considerations. Figure 1 provides the 
basic parameters olthe MECl 10H, MECl 10K, and MECl III 
families. But they provide only the start of any comparative 
analysis, as there are a numberofother importantfeatures that 
make MECl highly desirable for system implementation. 
Among these: 

Complementary Outputs cause a function and its 
complement to appear simultaneously at the device outputs, 
without the use of external inverters. It reduces timing 
differential problems arising from the time delays introduced 
by inverters. 

High Input Impedance and Low Output Impedance 
permit large fan out and versatile drive characteristics. 

InSignificant Power Supply Noise Generation, due to 
differential amplifier deSign which eliminates current spikes 
even during signal transition period. 

MECL FAMILY COMPARISON 

MECL10K 

Feature MECL10H 10,100 Series 10,200 Series 

1. Gate Propagation Delay 1.0 ns 2.0ns 1.5 ns 

2. Output Edge Speed * 1.0 ns 3.5 ns 2.5 ns 

3. Flip-Flop Toggle Speed 250 MHz min 125 MHz min 200 MHz min 

4. Gate Power 25mW 25mW 25mW 

5. Speed Power Product 25pJ 50pJ 37pJ 
* Output edge speed: MECL 10K/10H measured 20% to 80%, MECL III measured 10% to 90% of E out. 

Figure 1. General Characteristics 
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Nearly Constant Power Supply Current Drain simplifies 
power-supply design and reduces costs. 

Low Cross-Talk due to low-current switching in signal path 
and small (typically 850 mV) voltage swing, and to relatively 
long rise and fall times. 

Wide Variety of Functions, including complex functions 
facilitated by Low power dissipation (particularly in MECL 10H 
and MECL 10K series). A basic MECL 10K gate consumes 
less than 8.0 mW in on-chip power in some complex functions. 

Wide Performance Flexibility due to differential amplifier 
design which permits MECL circuits to be used as linear as 
well as digital circuits. 

Transmission Line Drive Capability is afforded by the 
open emitter outputs of MECL devices. No "Line Drivers" are 
listed in MECL families, because every device is a line driver. 

Wire-DRing reduces the number of logic devices required 
in a deSign by producing additional OR gate functions with only 
an interconnection. 

Twisted Pair Drive Capability permits MECL circuits to 
drive twisted-pair transmission lines as long as 1000 feet. 

Wire-Wrap Capability is possible with the MECL 10K 
family because of the slow rise and fall time characteristic of 
the circuits. 

Open Emitter-Follower Outputs are used for MECL 
outputs to simplify signal line drive. The outputs match any line 
impedance and the absence of internal pulldown resistors 
saves power. 

Input Pulldown Resistor of approximately 50 kQ permit 
unused inputs to remain unconnected for easier circuit 
board layout. 

MECL APPLICATIONS 

Motorola's MECL product lines are designed for a wide 
range of systems needs. Within the computer market, 
MECL 10K is used in systems ranging from special purpose 
peripheral controllers to large mainframe computers. Big 
growth areas in this market include disk and communication 
channel controliers for large systems and high performance 
minicomputers. 

The industrial market primarily uses MECL for high 
performance test systems such as IC or PC board testers. 
However, the bandwidths of MECL 1 OH, MECL 10K, MECL III, 
and 12,000 are required for many frequency synthesizer 
systems using high speed phase lock loop networks. MECL 
will continue to grow in the industrial market through complex 
medical electronic products and high performance process 
control systems. 

MECL 10K and MECL III have been accepted within the 
Federal market for numerous signal processors and 
navigation systems. 

BASIC CONSIDERATIONS FOR HIGH-SPEED 
LOGIC DESIGN 

High-speed operation involves only four considerations 
that differ significantly from operation at low and medium 
speeds: 

1. Time delays through interconnect wiring, which may have 
been ignored in medium-speed systems, become highly 
important at state-of-the-art speeds. 

2. The possibility of distorted waveforms due to reflections 
on signal lines increases with edge speed. 

3. The possibility of "crosstalk" between adjacent signal 
leads is proportionally increased in high-speed systems. 

4. Electrical noise generation and pick-up are more 
determined at higher speeds. 

In general, these four characteristics are speed-and 
frequency-dependent, and are virtually independent of the 
type of logic employed. The merit of a particular logic family is 
measured by how well it compensates for these deleterious 
effects in system applications. 

The interconnect-wiring time delays can be reduced only by 
reducing the length of the interconnecting lines. At logic 
speeds of two nanoseconds, an equivalent "gate delay" is 
introduced by every foot of interconnecting wiring. Obviously, 
for functions interconnected within a single monolithic chip, the 
time delays of signals travelling from one function to another 
are insignificant. But for a great many externally 
interconnected parts, this can soon add up to an appreciable 
delay time. Hence, the greater the number of functions per 
chip, the higher the system speed. MEeL circuits, particularly 
those of the MEeL 10K and MECL 10H Series are designed 
with a propensity toward complex functions to enhance overall 
system speed. 

Waveform distortion due to line reflections also becomes 
troublesome principally at state-of-the-art speeds. At slow and 
medium speeds, reflections on interconnecting lines are not 
usually a serious problem. At higher speeds, however, line 
lengths can approach the wavelength of the signal and 
improperly terminated lines can result in reflections that will 
cause false triggering (see Figure 2). The solution, as in RF 
technology, is to employ "transmission-line" practices and 
properly terminate each signal line with its characteristic 
impedance at the end of its run. The low-impedance, 
emitter-follower outputs of MECL circuits facilitate 
transmission-line practices without upsetting the voltage 
levels of the system. 

The increase affinity for crosstalk in high-speed circuits is 
the result of very steep leading and trailing edges (fast rise 
and fall times) of the high-speed signal. These steep 
wavefronts are rich in harmonics that couple readily to 
adjacent circuits. In the design of MEeL 10K and MEeL 10H, 
the rise and fall times have been deliberately slowed. This 
reduces the affinity for crosstalk without compromising other 
important performance parameters. 

From the above, it is evident that the MECL logiC line is not 
simply capable of operating at high speed, but has been 
specifically designed to reduce the problems that are normally 
associated with high-speed operation. 
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Figure 2b. Properly Terminated Transition Line 
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CIRCUIT DESCRIPTION 

The typical MECL 10K circuit, Figure 3, consists of a 
differential-amplifier input circuit, a temperature and voltage 
compensated bias network, and emitter-follower outputs to 
restore dc levels and provide buffering for transmission line 
driving. High fan-out operation is possible because of the 
high input impedance of the differential amplifier input and the 
low output impedance of the emitter-follower outputs. 
Power-supply noise is virtually eliminated by the nearly 
constant current drain of the differential amplifier, even during 
the transition period. Basic gate design provides for 
simultaneous output of both the OR function and its 
complement, the NOR function. The design of the MECL 10H 
gate is unchanged, with two exceptions. The bias network 
has been replaced with a voltage regulator, and the 
differential amplifier source resistor has been replaced with a 
constant current source. (See section 2 for additional MECL 
10H information.) 

Power-Supply Connections - Any of the power supply 
levels, VTT, VCC, or VEE may be used as ground; however, 
the use of the VCC node as ground results in best noise 
immunity. In such a case: VCC = 0, VTT = -2.0 V, VEE = -
5.2V. 

System Logic Specifications - The output logic swing of 
0.85 V, as shown by the typical transfer characteristics curve, 
varies from a LOW state of VOL = -1.75 V to a HIGH state of 
VOH = -0.9 V with respect to ground. 

Positive logic is used when reference is made to logical "O's" 
or "1 's." Then 

"0" = - 1.75 V = LOW 
"1" = 0.9 V = HIGH 

Circuit Operation - Beginning with all logic inputs LOW 
(nominal - 1.75 V), assume that 01 through 04 are cut off 
because their P-N base-emitter junctions are not conducting, 
and the forward-biased 05 is conducting. Under these 
conditions, with the base of 05 held at - 1.29 V by the VBB 
network, its emitter will be one diode drop (0.8 V) more 
negative than the base, or - 2.09 V. (The 0.8 V differential is a 
characteristic of this P-N junction.) The base-to-emitter 
differential across 01-04 is then the difference between the 
common emitter voltage (- 2.09 V) and the LOW logic level (-
1.75 V) or 0.34 V. This is less than the threshold voltage of 
01 through 04 so that these transistors will remain cut off. 

When anyone (or all) of the logic inputs are shifted 
upwards from the - 1.75 V LOW state to the - 0.9 V HIGH 
state, the base voltage of that transistor increases beyond the 
threshold point and the transistor turns on. When this 
happens, the voltage at the common-emitter point rises from 
- 2.09 V to - 1.7 (one diode drop below the - 0.9 V base 
voltage of the input transistor), and since the base voltage of 
the fixed-bias transistor (05) is held at - 1.29 V, the 
base-emitter voltage 05 cannot sustain conduction. Hence, 
this transistor is cut off. 

This action is reversible, so that when the input signal(s) 
return to the LOW state, 01 - 04 are again turned off and 05 
again becomes forward biased. The collector voltages 
resulting from the switching action of 01-Q4 and 05 are 
transferred through the output emitter-follower to the output 
terminal. Note that the differential action of the switching 
transistors (one section being off when the other is on) 

furnishes simultaneous complementary signals at the output. 
This action also maintains constant power supply current 
drain. 

Current 

ICC Total power supply current drawn from the 
positive supply by a MECL unit under test. 

ICBO Leakage Current from input transistor on MECL 
devices without pulldown resistors when test 
voltage applied. 

ICCH Current drain from VCC power supply with all 
inputs at logic HIGH level. 

ICCL Current drain from VCC power supply with all 
inputs at logic LOW level. 

IE Total power supply current drawn from a MECL 
test unit by the negative power supply. 

IF Forward diode current drawn from an input of a 
saturated logic-to-MECL translator when that 
input is at ground potential. 

lin Current into the input of the test unit when a 
maximum logic HIGH (VIHmax) is applied at 
that input. 

IINH 

IINL 

10H 

10l 

lOS 

lOUT 

ISC 

VBB 

VBE 

Vce 

VCC 

HIGH level input current into a node with a 
specified HIGH level (VIHmax) logic voltage 
applied to that node. (Same as lin for positive 
logic). 

LOW level input current, into a node with a 
specified LOW level (VILmin) logic voltage 
applied to that node. 

Load current that is drawn from a MECL 
circuit output when measuring the output 
HIGH level voltage. 

HIGH level output current: the current flowing 
into the output, at a specified HIGH level 
output voltage. 

LOW level output current: the current flowing 
into the output, at a specified LOW level 
output Voltage. 

Output short circuit current. 

Output current (from a device or circuit, under 
such conditions mentioned in context). 

Reverse current drawn from a transistor input of 
a test unit when VEE is applied at that input. 

Short-circuit current drawn from a translator 
saturating output when that output is at 
ground potential. 

Voltage 

Reference bias supply voltage. 

Base-to-emitter voltage drop of a transistor at 
specified collector and base currents. 

Collector-to-base voltage drop of a transistor at 
specified collector and base currents. 

General term for the most positive power supply 
voltage to a MECL device (usually ground, except 
for translator and interface circuits). 

MOTOROLA MILITARY MECL DATA 
1-5 

• 



VCC1 

VCC2 

Most positive power supply voltage (output 
. devices). (Usually ground for MECL devices.) 

Most positive power supply voltage (current 
switches and bias driver). (Usually ground for 
MECL devices.) 

Most negative power supply voltage for a circuit. 
(Usually -5.2 V for MECL devices.) 

Input voltage for measuring IF on TTL 
interface circuits. 

Input logic HIGH voltage level (nominal value). 

VIHmax Maximum HIGH level input voltage: The most 
positive (least negative) value of high-level input 
voltage, for which operation of the logic element 
within specification limits is guaranteed. 

VIHA Input logic HIGH threshold voltage level. 

VIHAmin Minimum input logic HIGH level (threshold) 
voltage for which performance is specified. 

VIHmin Minimum HIGH level input voltage: The least 
positive (most negative) value of HIGH level input 
voltage for which operation of the logic element 
within specification limits is guaranteed. 

VIL Input logic LOW voltage level (nominal value). 

VILmax Maximum LOW level input voltage: The most 
positive (least negative) value of LOW level input 
voltage for which operation of the logic element 
within specification limits is guaranteed. 

VILA Input logic LOW threshold voltage level. 

VILAmax Maximum input logic LOW level (threshold) 
voltage for which performance is specified. 

VILmin Minimum LOW level input voltage: The least 
positive (most negative) value of LOW level input 
voltage for which operation of the logic element 
within specification limits is guaranteed. 

Vin Input voltage (to a circuit or device). 

Vmax Maximum (most positive) supply voltage, 
permitted under a specified set of conditions. 

VOH Output logic HIGH voltage level: The voltage level 
at an outputterminal for a specified output current, 
with the specified conditions applied to establish 
a HIGH level at the output. 

VOHA Output logic HIGH threshold voltage level. 

VOHAmin Minimum output HIGH threshold voltage level for 
which performance is specified. 

VOHmax Maximum output HIGH or high-level voltage for 
given inputs. 

VOHmin Minimum output HIGH or high-level voltage for 
given inputs. 

VOL Output logic LOW voltage level: The voltage level 
at the output terminal for a specified output 
current, with the specified conditions applied to 
establish a LOW level at the output. 

VOLA Output logic LOW threshold voltage level. 

VOLAmax Maximum output LOW threshold voltage level for 
which performance is specified. 

VOLmax Maximum output LOW level voltage for 
given inputs. 

VOLmin Minimum output LOW level voltage for 
given inputs. 

VTT 

VOLS1 

VOLS2 

t+ 

t-

tr 

tf 

t+

t-+ 

tpd 

tx±v± 

tx-

iTog 

fshift 

Line load-resistor terminating voltage for 
outputs from a MECL device. 

Output logic LOW level on MECL 10,000 line 
receiver devices with all inputs at VEE voltage 
level. 

Output logic LOW level on MECL 10,000 line 
receiver devices with all inputs open. 

Time Parameters 

Wavefo·rm rise time (LOW to HIGH), 10% to 90%, 
or 20% to 80%, as specified. 

Waveform fall time (HIGH to LOW), 10% to 90%, 
or 20% to 80%, as specified. 

Same as t+ 

Same as t-

Propagation Delay, see Figure 9. 

Propagation Delay, see Figure 9. 

Propagation Delay, input to output from the 50% 
point of the input waveform at pin x. 

(Falling edge noted by - or rising edge noted 
by +) to the 50% point of the output waveform 
at pin y (falling edge noted by - or rising edge 
noted by +). (Cf Figure 9.) 

Output waveform rise time as measured from 
10% to 90% or 20% to 80% points on waveform 
(whichever is specified) at pin x, with input 
conditions as specified. 

Output waveform rise time as measured from 
10% to 90% or 20% to 80% points on waveform 
(whichever is specified) at pin x, with input 
conditions as specified. 

Toggle frequency of a flip-flop or counter device. 

Shift rate for a shift register. 

Read Mode (Memories): 

tACS Chip Select Access Time 

tRCS Chip Select Recovery Time 

tAA Address Access Time 

Write Mode (Memories): 

tw 
tWSD 

tWHD 

tWSA 

twHA 
twscs 
tWHCS 

tws 
twR 

Write Pulse Width 

Data Setup Time Prior to Write 

Data Hold Time ·After Write 

Address Setup Time Prior to Write 

Address Hold Time After Write 

Chip Select Setup Time Prior to Write 

Chip Select Hold Time After Write 

Write Disable Time 

Write Recovery Time 
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CIRCUIT DESCRIPTION (continued) 

Temperature: 

T stg Maximum temperature at which device may be 
stored without damage or performance 
degradation. 

Ifpm 

0CA 

Junction (or die) temperature of an integrated 
circuit device. 

Ambient (environment) temperature existing in 
the immediate vicinity of an integrated circuit 
device package. 

Thermal resistance of an Ie package, junction 
to ambient. 

Thermal resistance of an Ie package, junction 
to case. 

Linear feet per minute. 

Thermal resistance of an Ie package, case 
to ambient. 

Miscellaneous: 

eg 

TPin 

TPout 
O.U.T. 

Cin 

Cout 

Zout 
Po 

Signal generator inputs to a test circuit. 

Test pOint at input of unit under test. 

Test point at output of unit under test. 
Device Under Test. 

Input capacitance. 

Output capacitance. 

Output impedance. 

Total dc power applied to a device, not including 
any power delivered from the device to a load. 

load resistance. 

Terminating (load) resistance. 

An input pull-down resistor (i.e, connected to the 
most negative voltage). 

P.U.T. Pin Under Test. 

MECL POSITIVE AND NEGATIVE LOGIC 

INTRODUCTION 

The increasing popularity and use of emitter coupled logic 
has created a dilemma for some logic designers. Saturated 
logic families such as TTL have traditionally been designed 
with the NAND function as the basic logic function, however, 
the basic Eel logic function is the NOR function (positive 
logic). Therefore, the designer may either deSign Eel systems 
with positive logic using the NOR, or design with negative logic 
using the NAND. Which is the more convenient? On the one 
hand the designer is familiar with positive logic levels and 
definitions, and on the other hand, he/she is familiar with 
implementing systems using NAND functions. Perhaps a 
presentation of the basic definitions and characteristics of 
positive and negative logic will clarify the situation and 
eliminate misunderstanding. 

C 

A 

1 

1 

0 

0 

A 

LO 

LO 

HI 

HI 

VCC=GND 

VEE = -5.2 VOLTS 

Figure 4. 

Table 1. 

Truth Table 

Inputs Output 

B C 

LO HI 

HI LO 

LO LO 

HI LO 

HI = -0.9 volts 
LO = -1.7 volts 

Table 2. Table 3. 

Negative Logic Positive Logic 

Inputs Output Inputs Output 

B C A B C 

1 0 0 0 1 

0 1 0 1 0 

1 1 1 0 0 

0 1 1 1 0 

C=AtB 

Figure 5a. Basic MECL Gate Circuit and Logic Function 
In Positive and Negative Nomenclature 
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LOGIC EQUIVALENCES 

Binary logic must have two states to represent the binary 1 
and o. With ECl the typical states are a high level of - 0.9 volts 
·and a low level of -1.7 volts. Two choices are possible then to 
represent the binary 1 and o. Positive logic defines the 1 or 
"true" state as the most positive voltage level, whereas 
negative logic defines the most negative voltage level as the 1 
or "true" state. Because of the difference in definition of states, 
the basic ECl gate is a NOR function in positive logic and is a 
NAND function in negative logic. 

Figure 5 more clearly shows the above comparison of 
functions. Table 1 lists the output voltage level as a function of 
the input voltage level of the MECl gate circuit shown Table 2 
translates the voltage levels into the appropriate negative 
logic level which shows the function to be C = A x B; that is , 
the circuit performs the NAND function. Table 3 translates the 
equivalent positive logic function into C = A + B, the NOR 
function. 

Similar comparisons could be made for other positive logic 
functions. As an example, the positive OR function translates 

Inputs 

to the negative AND function. Figure 5b shows a comparison 
of several common logic functions. 

Any function available in a logic family may be expressed in 
terms of positive or negative logic, bearing in mind the 
definition of logic levels. The choice of logic definition, as 
previously stated, is dependent on the designer. Motorola 
provides both positive and negative logic symbols on data 
sheets for the popular MECl 10,000 logic series. 

SUMMARY 

Conversion from one logic from to another or the use of a 
particular logic form need not be a complicated process. If the 
designer uses the logic form with which he is familiar and bears 
in mind the previously mentioned definition of levels, problems 
arising from definition of logic functions should be minimized. 

REFERENCE 

Y. Chu, Digital Computer Design Fundamentals 
New York, McGraw-Hili, 1962 

Positive Logic 

A B AND OR NAND NOR EXOR COIN-

LO LO LO 

LO HI LO 

HI LO LO 

HI HI HI 

A B OR 

Inputs 

* Coincidence 

LO HI HI LO 

HI HI LO HI 

HI HI LO HI 

HI LO LO LO 

AND NOR NAND COIN-

Negative Logic 

Figure 5b. Comparative Positive and Negative logic Functions 
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Technical Data 

GENERAL CHARACTERISTICS AND 
SPECIFICATIONS 

(See pages 1 - 5 through 1 - 7 for definitions of symbols and 
abbreviations.) 

In subsequent sections of this Data Book, the important 
MECL parameters are identified and characterized, and 
complete data provided for each of the functions. To make this 
data as useful as possible, and to avoid a great deal of 
repetition, the data that is common to all functional blocks in a 
line is not repeated on each individual sheet. Rather, these 
common characteristics, as well as application information 
that applies to each family, are discussed in this section. 

In general, the common characteristics of major importance 
are: 

Maximum Ratings, including both dc and ac characteristics 
and temperature limits; 

Transfer Characteristics, which define logic levels and 
switching thresholds; 

DC Parameters, such as output levels, threshold levels, 
and forcing functions. 

Characteristics Symbol 

Power Supply VEE 

Input Voltage (VCC = 0) VIN 

Output Source Current Continuous lOUT 

Output Source Current Surge lOUT 

Storage Temperature Tsgt 

Junction Temperature Ceramic Package (1) TJ 

Junction Temperature Plastic Package (3) TJ 

AC Parameters, such as propagation delays, rise and fall 
times and other time dependent characteristics. In addition, 
this section will discuss general layout and design guides that 
will help the designer in building and testing systems with 
MECL circuits. 

LETTER SYMBOL AND ABBREVIATIONS 

Throughout this section, and in the subsequent data sheets, 
letter symbols and abbreviations will be used in discussing 
electrical characteristics and specifications. The symbols 
used in this book, and their definitions, are listed on the 
preceding pages. 

MAXIMUM RATINGS 

The limit parameter beyond which the life of the devices may 
be impaired are given in Figure 6a. In addition, Figure 6b 
provides certain limits which, if exceeded, will not damage the 
devices, but could degrade the performance below that of the 
guaranteed specifications. 

Unit MECL 10H MECL10K MECLIII 

Vdc -8.0 to 0 -8.0 to 0 -8.0 to 0 

Vdc OtoVEE Oto VEE OtoVEE 

mAdc 50 50 40 

mAdc 100 100 -
°c -85 to + 150 -85 to + 150 -65 to + 150 

°c 165 165 165(2) 

°c 140 140 140 

Figure 6a. Limits Beyond Which Device Life May Be Impaired 

NOTES: 1. Maximum T J may be exceeded (S; 250°C) for short periods of time (S; 240 hours) without significant reduction in device life. 

2. Except 1670 which has a maximum junction temperature = 145°C. 

3. For long term (~ 10 yrs.) max TJ of 110°C required. Max TJ may be exceeded (S; 175°C) for short periods of time (S; 240 
hours) without significant reduction in device life. 

Characteristics Symbol Unit MECL10H MECL10K 

Operating Temperature Range Military (1) TA °c -55 to +125 -55 to +125 

Supply Voltage (VCC = 0) VEE Vdc -4.94 to -5.46 (4) -4.68 to -5.72 (2) 

Output Device Military - n 100 Q to -2.0 Vdc 100 Q to -2.0 Vdc 

Figure 6b. Limits Beyond Which Performance May Be Degraded 

NOTES: 1. With airflow ~ 500 Ifpm. 

2. Functionality only. Data sheet limits are specified for -5.2 V ± 5.0%. 
3. Except 1648 which has an intemal output pulldown resistor. 
4. Functional and Data sheet limits. 
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~ a) MECL 

1/ 10K t-r-"-o --------II 
GATE OUTPUT 
(MEASURED -1.850 -1.475 -1.105 -1J.81 0 
TEST LIMIT) 

VOHmax fi- ~--! VOHmin 

VOHAmin \/ OR 

-1J.810 

-1J.960 
-1J.980 

VOLAmax / \ NOR -1.630 

VOLmax .. t"'---l -1.650 

-1.850 
VOLmin 

VILmin VIHm ax 
VILAmaX VIHAmin 

GATE INPUT 
(APPLIED TEST } => VSS = -1.29 V 

VOLTAGE) (SWITCHING THRESHOLD) 

TEST CONDITIONS: 25°C; VEE = -5.2 V; 
50 Q MATCHED INPUTS AND OUTPUTS 

Figure 7a. MECL 10K 

b)MECL 
10H 

} HIGH 
STATE 

} LOW 
STATE 

--------------~I,±--
-1.950 -1.48 -1.113 -1J.810 

VOHmax -1J.810 } HIGH 
VOHmin --1.,L-----i:~=i<:!__+_---'... -1J.980 STATE 

h----+-+--l-'\i-+--r+ -1.630 
VOLmax 
VOLmin-t-L---t-+-+--L-..., -1.950 

VIL min VIHmax 

GATE INPUT 
(APPLIED TEST } => VSS = -1.29 V 

VOLTAGE) (SWITCHING THRESHOLD) 

Figure 7b. MECL 10H 

MECL TRANSFER CURVES 

} LOW 
STATE 

For MECL logic gates, the dual (complementary) outputs 
must be represented by two transfer curves: one to describe 
the OR switching action and one to describe the NOR 
switching action. Typical transfer curves and associated data 
for the MECL 10Kll0H family are shown in Figures 7a and 
7b respectively. 

It is not necessary to measure transfer curves at all points of 
the curves. To guarantee correct operation it is sufficient 
merely to measure two sets of minimax logic level parameters. 

The first set is obtained for 10K by applying test voltages, 
VILmin and VIHmax (sequentially) to the gate inputs, and 
measuring the OR and NOR output levels to make sure they 
are between VOLmax and VOLmin, and VOHmax and 
VOHmin specifications. 

The second set of logic level parameters relates to the 
switching thresholds. This set of data is distinguished by an "A" 
in symbol subscripts. A test voltage, VILAmax, is applied lothe 
gate and the NOR and OR output are measured to see that 
they are above VOHAmin and below the VOLAmax levels, 
respectively. Similar checks are made using the test input 
voltage VIHAmin. 

The result of these specifications insures that: 

a) The switching threshold (= VSS) falls within the darkest 
rectangle; i.e. switching does not begin outside this rectangle; 

b) Quiescent logic levels fall in the lightest shaded 
ranges; 

c) Guaranteed noise immunity is met. 
As shown in Figure 8, MECL 10K outputs rise with 

increasing ambient temperature. All circuits in each 
family have the same worst-case output level 
specifications regardless of power dissipation or junction 
temperature differences to reduce loss of noise margin 
due to thermal differences. 

All of these specifications assume -5.2 V power supply 
operation. Operation at other power-supply voltages is 
possible, but will result in further transfer curve changes. 
Figure 9 gives rate of change of output voltages as a function of 
power supply. 

i.i) 
~ 
0 
2:-
w 
(!J 

~ 
0 
> 
>--
::> 
Il. 
>--::> 
0 

8rC "" ~ 

-1J.950 \ 
f \ 8SoC \'\ 

I/' / 

W 25°C ,\ \ 
-30°C 25°C-

-aOoC ~\ 
lOR OUTPUT -

-1.350 I I 
I 

-1.750 

8SoC \\ 1\ 850C 
I- \1 \1 " \. '"~ 250C-

'l ~-...G: 
\ NOR~UTPUry 

~\ -30°C I I ~OoC 
-1.6 -1.4 -1.2 -1.0 

INPUT VOLTAGE (VOLTS) 

Figure 8. Typical Transfer Characteristics as a 
Function of Temperature (MECL 10K)' 
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VOLTAGE MECL10H MECL10K MECLIII 

Ll VOH/Ll VEE 0.008 0.016 0.033 

Ll VOL/Ll VEE 0.020 0.250 0.270 

Ll VBslLl VEE 0.010 0.148 0.140 

Figure 9. Typical Level Change Rates 

NOISE MARGIN 

"Noise margin" is a measure of the logic circuit's resistance 
to undesired switching. MECL noise margin is defined in terms 
of the specification points surrounding the switching threshold. 
The critical parameters of interest here are those deSignated 
with the "A" subscript (VOHAmin, VOLAmax, VIHAmin, 
VILAmax) in the transfer characteristic curves. MECL 10H is 
specified and tested with VOHAmin equal VOHmin, 
VOLAmax equal VOLmax, VIHAmin equal VIHmin and 
VILAmaX equal VILmax. Guaranteed noise margin (NM) is 
defined as follows: 

NMHIGH LEVEL = VOHAmin - VIHAmin 
NMLOW LEVEL = VILAmax - VOLAmax 
To see how noise margin is computed, assume a MECL gate 

drives a similar MECL gate, Figure 10. 
At a gate input (point B) equal to VILAmax, MECL gate #2 

can begin to enter the shaded transition region. 
This is a "worst-case" condition, since the VOLAmax 

specification point guarantees that no device can enter the 
transition region before an input equal to VILAmaX is reached. 
Clearly then, VILAmax is one critical point for noise margin 
computation, since it is the edge of the transition region. 

To find the other critical voltage, consider the output from 
MECL gate #1 (point A). What is the most positive value 

possible for this voltage (considering worst case 
specifications)? From Figure 10 it can be observed that the 
VOLAmax specification insures that the LOW state OR output 
from gate #1 can be no greater than VOLAmax. 

Note that VOLAmax is more negative than VILAmax. 
Thus, with VOLAmax at the input to gate #2, the transition 

region is not yet reached. (The input voltage to gate #2 is still to 
the left of VILAmaX on the transfer curve.) 

In order to ever run the chance of switching gate #2, we 
would need an additional voltage, to move the input from 
VOLAmax to VILAmax. This constitutes the "safety factor" 
known as noise margin. It can be calculated as the magnitude 
of the difference between the two specification voltages, or for 
the MECL 10K levels shown: 

NMLOW - VILAmax - VOLAmax 
--1.475 V-(-1.630 V) 

--155mV. 
Similarly, for a HIGH state: 

NMHIGH - VOHAmin - VIHAmin 

---0.980 V - (-1.105 V) 

-125mV 

--------------~r~ Ll = HIGH NOISE { 
VOHAmin' 

VIHA min' 

t 
GATE 

OUTPUT 

GATE 
INPUT-

-1.475 -1.105 

OR 

Vss (SWITCHING THRESHOLD) 

-0.980 

-1.630 

} HIGH 
STATE 

} LOW 
STATE 

MARGIN 

Ll = LOW NOISE { 
MARGIN 

VILA max , 

VOLA max' 

, VOHA min = VOH min, VOLA max = VOL max, 
SPECIFICATION POINTS FOR DETERMINING NOISE MARGIN VIHA min = VIH min and VILA max = VIL max for MECL 10H 

C 
~ ____ ..,!,s~~ 

Figure 10. MECL Noise Margin Data 
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Analogous results are obtained when considering the 
"NOR" transfer data 

Note that these noise margins are absolute worst case 
conditions. The lessor of the two noise margins is that for the 
HIGH state, 125 mV. This then, constitutes the guaranteed 
margin against signal undershoot, and power or thermal 
disturbances. 

As shown in the table, typical noise margins are usually 
better than guaranteed - by about 75 mV. For MECL 10H the 
"noise margin" is 150 mV for NM low and NM high. (See 
Operational Data section of this chapter for details.) 

Noise margin is a dc specification that can be calculated, 
since it is defined by specification points tabulated on MECL 
data sheets. However, by itself, this specification does not give 
a complete picture regarding the noise immunity of a system 
built with a particular set of circuits. Overall system noise 
immunity involves not only noise margin specifications, but 
also other circuit-related factors that determine how difficult it 
is to apply a noise signal of sufficient magnitude and duration to 
cause the circuit to propagate a false logic state. In general, 
then, noise immunity involves line impedance, circuit output 
impedances, and propagation delay in addition to noise 
margin specifications. This subject to be discussed in greater 
detail in the MECL System Design Handbook HB205/D. 

Guaranteed 
Worst-Case de lYplcal de Noise 
Noise Margin Margin 

Family (V) (V) 

MECL 10H 0.150 0.270 

MECL 10K 0.125 0.210 

MECLIII 0.115 0.200 

Table 4. Noise Margin Computations 

AC OR SWITCHING PARAMETERS 

Time-dependent specifications are those that define the 
effects of the circuit on a specified input signal, as it travels 
through the circuit. They include the time delay involved in 
changing the output level from one logic state to another. In 
addition, they include the time required for the output of a 
circuit to respond to the input Signal, designated as 
propagation delay, MECL waveform and propagation delay 
terminologies are depicted in Figure 11. Specific rise, fall, and 
propagation delay times are given on the data sheet for each 
specific functional block, but like the transfer characteristics, 
ac parameters are temperature and voltage dependent. 

OVERSHOOT {---+--\r HIGH LEVEL 
UNDERSHOOT 

---+---------1.- VIHA 
---/----------\---- Vee 
---.f-----------\- VILA 

UNDERSHOOT { =t:::;z:::s ..... 
50% 

LOW LEVEL 

MEeL WAVEFORM TERMINOLOGY 

1-= If 1+=lr 1-= If t+ =Ir 

MEeL III RISE AND FALL TIMES MEeL 10Kll0H RISE AND FALL TIMES 

Figure 11. Typical Logic Waveforms 
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Figure 12. Setup and Hold Waveforms 

for MECL Logic Devices 

SETUP AND HOLD TIMES 

Setup and hold times are two ac parameters which can 
easily be confused unless clearly defined. For MECL logic 
devices, tsetup is the minimum time (50% - 50%) before the 
positive transition of the clock pulse (C) that information must 
be present at the Data input (D) to insure proper operation of 
the device. The thold is defined similarly as the minimum time 
after the positive transition of the clock pulse (C) that the 
information must remain unchanged at the Data input (D) to 
ensure proper operation. Setup and hold waveforms for logic 
devices are shown in Figure 12. 

TESTING MECL 10H, MECL 10K AND MECL III 

To obtain results correlating with Motorola circuit 
specifications certain test techniques must be used. A 
schematic of a typical gate test circuit is shown in Figure 13. 

* MATCHED 50·ohm COAX 
** O. t IlF-DECOUPLES FIXTURE 

*** 25 IlF-DAMPENS SUPPLY VARIATIONS 

PULSE •• 
GENERATOR 

COAX 

•• PULSE GENERATOR MUST BE CAPABLE 
OF RISE AND FALL TIMES OF 2.0 ns FOR 
10K AND 1.0 ns FOR 10H AND MECLIII 

CHANNEL A 

* COAX 

This test circuit is the standard ac test configuration for 
most MECL devices. (Exceptions are shown with the device 
specifications.) 

A solid ground plane is used in the test setup, and capacitors 
bypassVCC1, VCC2, and VEE pinstoground. All power leads 
and signal leads are kept as short as possible. 

The sampling scope interface runs directly to the 50 ohm 
inputs of Channel A and B via 50-ohm coaxial cable. 
Equal-length coaxial cables must be used between the test set 
and the A and B scope inputs. A 50-ohm coax cable such as 
RG5B/U or RG188A1U, is recommended. 

Interconnect fittings should be 50-ohm GR, BNC, Selector 
Conhex, or equivalent. Wire length should be < 1/4 inch from 
TPin to input pin and Tpout to output pin. 

The pulse generator must be capable of 2.0 ns rise and fall 
times for MECL 10K and 1.5 ns for MECL 10H and MECL III. 
In addition, the generator voltage must have an offset to give 

MECL signal swings of - ±400 mV about a threshold of - + 0.7 
V when VCC = + 2.0 V and VEE = -3.2 V for ac testing of logic 
devices. 

The power supplies are shifted + 2.0 V, so that the device 
under test has only one resistor value to load into the 
preCision 50-ohm input impedance of the sampling 
oscilloscope. Use of this technique yields a close correlation 
between Motorola and customer testing. Unused outputs 
loaded with a 100-ohm resistor. The positive supply (VCC) 

should be decoupled from the test board by RF type 25 IlF 
capacitors to ground. The VCC pins are bypassed to ground 

with 0.1 IlF, as is the VEE pin. 
Additional information on testing MECL 10K and 

understanding data sheets is found in Application Notes 
AN579/D and AN701/D. 

VCC = + 2.0 V 

CHANNELB 

1*** NOR 

* COAX * COAX 
16 

D.U.T. 

·--~ii-----· 

**1 ! -= VEE = -3.2 Vdc 

NOTE: ALL POWER SUPPLY LEVELS ARE SHOWN SHIFTED 2 VOLTS POSITIVE 

Figure 13_ MECL Logic Switching Time Test Setup 
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Operational Data 

POWER SUPPLY CONSIDERATIONS 

MECL circuits are characterized with the VCC point at 
ground potential and the VEE point at - 5.2 V. While this MECL 
convention is not necessarily mandatory, it does result in 
maximum noise immunity. This is so because any noise 
induced on the VEE line is applied to the circuit as a 
common-mode signal which is rejected by the differential 
action of the MECL input circuit. Noise induced into the VCC 
line is not cancelled out in this fashion. Hence, a good system 
ground at the VCC bus is required for best noise immunity. 
Also, MECL 10H circuits may be operated with VEE at - 4.5 V 
with negligible loss of noise immunity. 

Power supply regulation which will achieve 10% regulation 
or better at the device level is recommended. The - 5.2 V 
power supply potential will result in best circuit speed. Other 
values for VEE may be used. A more negative voltage will 
increase noise margins at a cost of increased power 
dissipation. A less negative voltage will have just the opposite 
effect. (Noise margins and performance specifications of 
MECL 1 OH are unaffected by variations in VEE because of the 
internal voltage regulation.) 

On logic cards, a ground plane or ground bus system should 
be used. A bus system should be wide enough to prevent 
significant voltage drops between supply and device and to 
produce a low source inductance. 

Although little power supply noise is generated by MECL 
logic, power supply bypass capacitors are recommended to 
handle switching currents caused by stray capacitance and 

asymmetric circuit loading. A parallel combination of a 1.0 IlF 
and a 100 pF capacitor althe power entrance to the board, and 

a 0.01 IlF low-inductance capacitor between ground and the 
-5.2 V line every four to six packages, are recommended. 

Terminating Resistor Value 

150 ohms to - 2.0 Vdc 

100 ohms to - 2.0 Vdc 

75 ohms to - 2.0 Vdc 

50 ohms to - 2.0 Vdc 

2.0 k ohms to VEE 

1.0 k ohm to VEE 

6BO ohms to VEE 

510 ohms to VEE 

270 ohms to VEE 

B2 ohms to VCC and 130 ohms to VEE 

Most MECL 1 OH, MECL 10K and MECL '" circuits have two 
VCC leads. VCCl supplies current to the output transistors 
and VCC2 is connected to the circuit logic transistors. The 
separate VCC pins reduce cross-coupling between individual 
circuits within a package when the outputs are driving heavy 
loads. Circuits with large drive capability, similar to the 10510, 
have two VCCl pins. All VCC pins should be connected to the 
ground plane or ground bus as close to the package as 
possible. 

For further discussion of MECL power supply 
considerations to be made in system designing, see the MECL 
System Design Handbook. 

POWER DISSIPATION 

The power dissipation of MECL functional blocks is 
specified on their respective data sheets. This specification 
does not include power dissipation in the output devices due to 
output termination. The omission of the internal output 
pulldown resistors permits the use of external terminations 
designed to yield best system performance. To obtain total 
operating power diSSipation of a particularfunctional block in a 
system, the diSSipation of the output transistor, under load, 
must be added to the circuit power dissipation. 

The table in Figure 14 lists the power dissipation in the 
output transistors plus that in the external terminating 
resistors, for the more commonly used termination values and 
circuit configurations. To obtain true package power 
dissipation, one output-transistor power-dissipation value 
must be added to the specified package power dissipation for 
each extemal termination resistor used in conjunction with that 
package. To obtain system power dissipation, the stated 
dissipation in the external terminating resistors must be added 
as well. Unused outputs draw no power and may be ignored. 

Output Transistor Terminating Resistor 
Power Dissipation Power Dissipation . 

(mW) (mW) 

5.0 4.3 

7.5 6.5 

10 B.7 

15 13 

2.5 7.7 

4.9 15.4 

7.2 22.6 

9.7 30.2 

1B.3 57.2 

15 140 

Figure 14. Average Power DiSSipation In Output Circuit External Terminating Resistors 

MOTOROLA MILITARY MECL DATA 
1-14 



LOADING CHARACTERISTICS 

The differential input to MECL circuits offers several 
advantages. Its common-mode-rejection feature offers 
immunity against power-supply noise injection, and its 
relatively high input impedance makes it possible for any 
circuit to drive a relatively large number of inputs without 
deterioration of the guaranteed noise margin. Hence, dc 
fanout with MECL circuits does not normally present a 
design problem. 

Graphs showing typical output voltage levels as a function of 
the load current for MECL 10H, MECL 10K and MECL III 
shown in Figure 15. These graphs can be used to determine 
the actual output voltages for loads exceeding normal 
operation. 

While dc loading causes a change in output voltage levels, 
thereby tending to affect noise margins, ac loading increases 
the capacitances associated with the circuit and, therefore, 
affects circuit speed, primarily rise and fall times. 

MECL circuits typically have a 7 ohm output impedance and 
are relatively unaffected by capacitive loading on a 
positive-going output signal. However, the negative-going 
edge is dependent on the output pulldown or termination 
resistor. Loading close to a MECL output pin will cause an 
additional propagation delay of 0.1 ns perfanout load with a 50 
ohm resistor to - 2.0 Vdc or 270 ohms to - 5.2 Vdc. A 100 ohm 
resistor to - 2.0 Vdc or 510 ohms to - 5.2 Vdc results in an 
additional 0.2 ns propagation delay per fanout load. 

Terminated transmission line signal interconnections are 
used for best system performance. The propagation delay and 
rise time of a driving gate are affected very little by capacitance 
loading along a matched parallel-terminated transmission 
line. However, the delay and characteristic impedance of the 
transmission line itself are affected by the distributed 
capacitance. Signal propagation down the line will be 

increased by a factor, -./-1 + Cd/Co. Here Co is the normal 
intrinsic line capacitance, and Cd is the distributed 
capacitance due to loading and stubs off the line. 

Maximum allowable stub lengths for loading off of a MECL 
10K transmission line vary with the line impedance. For 
example, with Zo = 50 ohms, maximum stub length would be 
4.5 inches (1.8 in. forMECL III). But when ZQ = 1000hms, the 
maximum allowable stub length is decreased to 2.8 inches (1.0 
in. for MECL III). 

The input loading capacitance of a MECL 10H and MECL 
10K gate is about 2.9 pF and 3.3 pF for MECL III. To allow for 
the IC connector or solder connection and a short stub length, 
5 to 7 pF is commonly used in loading calculations. 

UNUSED MECL INPUTS 

The input impedance of a differential amplifier, as used in the 
typical MECL input circuit, is very high when the applied signal 
level is low. Under low-signal conditions, therefore, any 
leakage to the input capacitance of the gate could cause a 
gradual buildup of voltage on the input lead, thereby adversely 
affecting the switching characteristics at low repetition rates. 

All single-ended input MECL logic circuits contain input 
pulldown resistors between the input transistor bases and 
VEE. As a result, unused inputs may be left unconnected (the 
resistor provides a sink for ICBO leakage currents, and inputs 
are held sufficiently negative that circuits will not trigger due to 
noise coupled into such inputs). Input pulldown resistors 
values are typically 50 kn and are not to be used as pulldown 
resistors for preceding open-emitter outputs. 

Some MECL devices do not have input pulldowns. 
Examples are the differential line receivers. If a single 
differential receiver within a package is unused, one input of 
that receiver must be tied to the VBB pin provided and the other 
input goes to VEE. 

MECL circuits do not operate properly when inputs are 
connected to VCC for a HIGH logic level. Proper design 
practice is to set a HIGH level as about - 0.9 volts below VCC 
with a resistor divider, a diode drop, or an unused gate output. 

(LOAD LINES FOR TERMINATION TO - 2.0 Vdc) 25°C 
50r--;---.---,--.---.-~---r~-'~ 

O~~ __ ~~ __ ~~L-~L-~~~ 
o -1.0 -1.5 2.0 

50 

40 

10 

o 

VOUT (VOLTS) 

(LOAD LINES FOR TERMINATION TO VEE = (- 5.2 Vdc) 25°C 

VIHA T I 
VOH min VBB VILA I ," ~ I ~~,/ VOHmax 

- 20 Q I I I ;;;::- 27 Q II I I -
50 Q I 1_1 

Hil f 
I 
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Figure 15. Output Voltage Levels 
versus DC Loading 
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Systems Design Considerations 

THERMAL MANAGEMENT 

Circuit performance and long-term circuit reliability are af
fected by die temperature. Normally, both are improved by 
keeping the IC junction temperatures low. 

Electrical power dissipation in any integrated circuit is a 
source of heat. This heat source increases the temperature of 
the die relative to some reference point, normally the ambient 

temperature of 25°C in still air. The temperature increase, 
then, depends on the amount of power dissipated in the circuit 
and on the net thermal resistance between the heat source 
and the reference pOint. 

The temperature at the junction is a function of the packag
ing and mounting system's ability to remove heat generated in 
the circuit - from the junction region to the ambient environ
ment. The basic formula (a) for converting power dissipation to 
estimated junction temperature is: 

TJ = TA + PO(0JC + 0CA) (1) 
or 

TJ = TA + PO(0JA) (2) 
where 
T J = maximum junction temperature 
T A = maximum ambient temperature 
Po = calculated maximum power dissipation including ef-

fects of external loads (see Power Dissipation on Page 1-14). 

0JC = average thermal resistance, junction to case 

0CA = average thermal resistance, case to ambient 

0JA = average thermal resistance, junction to ambient 

This Motorola recommended formula has been approved by 
RAOC and OESC for calculating a ·practical" maximum oper
ating junction temperature for MIL-M-3851 0 (JAN) MECL 10K 
devices. 

Only two terms on the right side of the equation (1) can be 
varied by the user - the ambient temperature and the device 

case-to ambient thermal resistance, 0CA. (To some extent 
the device power dissipation can be also controlled, but under 
recommended use the VEE supply and loading dictate a fixed 
power dissipation.) Both system air flow and the package 

mounting technique affect the 0CA thermal resistance term. 

0JC is essentially independent of the air flow and external 
mounting method, but is sensitive to package material, die 
bonding method and die area. 

For applications where the case is held at essentially a fixed 
temperature by mounting on a large or temperature-controlled 
heat sink, the estimated junction temperature is calculated by: 

TJ = TC + PO(0JC) (3) 
where TC = maximum case temperature and the other param
eters are as previously defined. 

The maximum and average thermal resistance values for 
standard MECL IC packages are given in Figure 16.ln Figure 
17, this basic data is converted into graphs showing maximum 
power dissipation allowable at various ambient temperatures 
(still air) for circuits mounted in different packages, taking into 
account the maximum permissible operating junction 

temperature for long term life (~ 100,000 hours for ceramic 
packages). 

Thermal Resistance In Stili Air 

No. Body 
Leads Style 

8 OIL 

14 FLAT 

14 OIL 

16 FLAT 

16 FLAT 

16 OIL 

20 PLCC 

24 FLAT 

24 FLAT 

24 OIL (6) 

28 LCC 

Package Description 9JA 
(OClWatt) 

Body Body Die Die Area Flag Area 
Material WxL Bond (Sq. Mils) (Sq. Mils) Avg. Max. 

ALUMINA 1/4"x3/8" SILVER/GLASS 2496 N/A 140 182 

ALUMINA 1/4"x1/4" SILVER/GLASS 4096 N/A 165 215 

ALUMINA 1/4"x3/4" SILVER/GLASS 4096. N/A 100 130 

BEO 1/4"x3l8" SILVER/GLASS 4096 N/A 88 114 

ALUMINA 1/4"x3/8" SILVER/GLASS 4096 N/A 140 182 

ALUMiNA 1/4"x3/4" SILVER/GLASS 4096 N/A 100 130 

EPOXY 0.035"xO.035" EPOXY 4096 14,400 74 82 

BEO 318"x5/8" SILVER/GLASS 8192 N/A 40 52 

ALUMINA 318"x5/8" SILVER/GLASS 8192 N/A 64 83 

ALUMINA 1/2"x1-1/4" SILVER/GLASS 8192 N/A 50 65 

EPOXY 0.45"xO.45" EPOXY 7134 28,900 65 68 

Figure 16. Thermal Resistance Values For Standard MECL IIC Packages 
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9JC 
. (OClWatt) 

Avg. Max. 

35 56 

28 45 

25 40 

13 21 

24 38 

25 40 

N/A NlA 

6 10 

11 18 

10 16 

N/A N/A 



AIRFLOW 

The effect of air flow over the packages on 0JA (due to a 

decrease in 0CA) is illustrated in the graphs of Figure 18. This 
air flow reduces the thermal resistance of the package, there
fore permitting a corresponding increase in power dissipation 
without exceeding the maximum permissible operating junc
tion temperature. 

As an example of the use of the information above, the 
maximum junction temperature for a 16 lead ceramic 
dual-in-line packaged MECL 10K quad ORiNOR gate 
(10501L) loaded with four 50 ohm loads can be calculated. 
Maximum total power dissipation (including 4 output loads) for 
this quad gate is 195 mW. Assume for this thermal study that 

air flow is 500 linear feet per minute. From Figure 18, 0JA is 

50°CIW. With T A (air flow temperature at the device) equal to 

25°C, the following maximum junction temperature results: 

TJ = PD(0JA) + TA 
T J = (0.195 W)(50°CIW) + 25°C = 34.8°C 
Under the above operating conditions, the MECL 10K quad 
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Figure 17a. Ambient Temperature Derating Curve 
(CeramiC Dual-in-Line Package) 
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Figure 17b. Ambient Temperature Derating Curve 
(Ceramic Flat Package) 

gate has its junction elevated above ambient temperature by 

only9.8°C. 
Even though different device types mounted on a printed 

circuit board may each have different power dissipations, all 
will have the same input and output levels provided that each 
is subject to identical air flow and the same ambient air 
temperature. This eases design, since the only change in lev
els between devices is due to the increase in ambient 
temperature as the air passes over the devices, or differences 
in ambient temperature between two devices. 

The majority of MECL 10H, MECL 10K, and MECL III users 
employ some form of air-flow cooling. As air passes over each 
device on a printed circuit board, it absorbs heat from each 
package. This heat gradient from the first package to the last 
package is a function olthe airflow rate and individual package 
dissipation. Figure 19 provides gradient data at power levels of 
200 mW, 250 mW, 300 mW, and 400 mW with air flow rate of 
500 Ifpm. These figures show the proportionate increase in the 
junction temperature of each dual-in-line package as the air 
passes over each device. For higher rates offlowthe change in 
junction temperature from package to package down the air
stream will be lower due to greater cooling. 
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(Ceramic Flat Package) 

Power Dissipation (mW) 
Junction Temperature 
Gradient (OClPackage) 

200 0.4 

250 0.5 

300 0.63 

400 0.88 

Figure 19. Thermal Gradient of Junction Temperature 
(16 Pin MECL Dual-in-Line Package) 

Devicas mounted on 0.062" PC board with Z axis spacing of 0.5". 

Air flow is 500 Ifpm along Z axis. 

THERMAL EFFECTS ON NOISE MARGIN 
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Figure 18d. Airflow versus Thermal 
Resistance (LCC Flat Package) 

10H, and PLL devices are given for an operating temperature 

range from - 55°C to + 125°C. These values are based on 
having an air flow of 500 Ifpm over the socket or PIC board 
mounted packages with no special heat sinking (i.e., 
dual-in-line package mounted on lead seating plane with no 
contact between bottom of package and socket or PIC board 
and flat package mounted with bottom in direct contact with 
non-metallized area of PIC board). 

The designer may want to use MECL devices under 
conditions other than those given above. The majority of the 
low-power device types may be used without air and with 

higher 0JA. However, the designer must bear in mind that 

junction temperatures will be higher for higher 0JA, even 
though the ambient temperature is the same. Higher junction 
temperatures will cause logic levels 10 shift. 
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As an example, a 300 mW 16 lead dual-in-line ceramic 

device operated at 0JA = 1 OO°CIW (in still air) shows a HIGH 
logic level shift of about 21 mV above the HIGH logic level 

when operated with 500 Ifpm air flow and a 0JA = 50°CIW. 

(Level shift = Ll.TJ x 1.4 mV/OC). 
If logic levels of individual devices shift by different amounts 

(depending on Po and 0JA), noise margins are somewhat 
reduced. Therefore, the system designer must layout the sys
tem bearing in mind that the mounting procedures to be used 
should minimize thermal effects on noise margin. 

The following sections on package mounting and heat sink
ing are intended to provide the designer with sufficient informa
tion to insure good noise margins and high reliability in MECL 
system use. 

MOUNTING AND HEAT SINK SUGGESTIONS 

With large high-speed logic systems, the use of multilayer 
printed circuit boards is recommended to provide both a better 
ground plane and a good thermal path for heat dissipation. 
Also, a multilayer allows the use of microstrip line techniques 
to provide transmission line interconnections. 

Two-sided printed circuit boards may be used where board 
dimensions and package count are small. If possible, the V CC 
ground plane should face the bottom of the package to form the 
thermal conduction plane. If signal line must be placed on both 
sides of the board, the VEE plane may be used as the thermal 
plane, and at the same time maybe used as a pseudo ground 
plane. The pseudo ground plane becomes the ac ground refer
ence under the signal lines placed on the same side as the 
VCC ground plane (now on the opposite side olthe board from 
the packages), thus maintaining a microstrip signal line envi
ronment. 

Two-ounce copper PIC board is recommended for thermal 
conduction and mechanical strength. Also, mounting holes 
for low power devices may be countersunk to allow the pack
age bottom to contact the heat plane. This technique used 
along with thermal paste will provide good thermal conduc
tion. 

Printed channeling is a useful technique for conduction of 
heat away from the packages when the devices are soldered 
into a printed circuit board. As illustrated in Figure 20, this 
heat dissipation method could also serve as VEE voltage 
distribution or as a ground bus. The channels should termi
nate into channel strips at each side or the rear of a plug-in 
type printed circuit board. The heat can then be removed 
from the circuit board, or board slide rack, by means of 
wipers that come into thermal contact with the edge chan
nels. 

THERMAL 
PASTE 

CHANNEL 

WIPER 

Figure 20. ChannellWiper Heat 
Sinking on Double Layer Board 

R MOUNTING 
SCREWS 

~ 
RETAINER CLIP 

.--/ IERCDC 
000080B 

" ...... 

~ """,ICPAC'"'' 

~ 16·PIN DUAL 
".J "- IN· LINE 

HEAT DISSIPATER 
I IERC.LlC.214A2WCB 

MULTI· LAYER 
PC BOARD 

Figure 21. MECL High-power Dual-in-Line 
Package Mounting Method 

For operating some of the higher power device types* in 16 

lead dual-in-line packages in still air, requiring 0JA < 100°CI 
W, a suitable heat sink is the IERC-LlC-214A2WCB shown in 

Figure 21. This sink reduces the still air 0JA to around 55°CI 
W. By mounting this heat sink directly on a copper ground 
plane (using silicone paste) and passing 500 Ifpm air over tlie 

packages, 0JA is reduced to approximately 35°CIW, permit
ting use at higher ambient temperatures or in lowering T J for 
improved reliability. 

It should be noted that the use of a heat sink on the top 
surface of the dual-in-line package is not very effective in low

ering the 0JA- This is due to the location of the die near the 
bottom surface of the package. Also, very little « 10%) of the 
internal heat is withdrawn through the package leads due to 
the isolation from the ceramic by the solder glass seals and the 
limited heat conduction from the die through 1.0 to 1.5 mil 
aluminum bonding wire. 

*1654, 1678, 10536, 10537 and 10582, Max PD >800 mW. 
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INTERFACING MECL TO SLOWER LOGIC TYPES 

MECL circuits are interfacable with most other logic 
forms. For MECUTTUDTL interfaces, when MECL is oper
ated at the recommended - 5.2 volts and TTUDTL at + 5.0 
V supply currently available translator circuits, such as the 
10524 and 10525, may be used. 

For systems where a dual supply (- 5.2 V and + 5.0 V) is not 
practical, the 1 OH750 includes four single supply MECL to TTL 
translators, or a discrete component translator can be de
signed. For details, see MECL System Design Handbook 
(HB205/D). Such circuits can easily be made fast enough for 
any available TTL. 

MECLalso interfaces readily with MOS. With CMOS operat
ing at + 5.0 V any of the MECL to TTL translators work very 
well, currently available translator circuits such as the 10H751 
and 10H752 may be used. 

Specific circuitry for use in interfacing MECL families to 
other logic types is given in detail in the MECL System De
sign Handbook. 

Complex MECL 10K devices are presently available for in
terfacing MECL with MaS logic, MaS memories, TTL three
state circuits, and IBM bus logic levels. See Application Note 
AN720/D for additional interfacing information. 

CIRCUIT INTERCONNECTIONS 

Through not necessarily essential, the use of multilayer 
printed circuit boards offers a number of advantages in the 
development of high-speed logic cards. Not only do multilayer 
boards achieve a much higher package density, interconnect
ing leads are kept shorter, thus minimizing propagation delay 
between packages. This is particularly beneficial with MECL III 
which has relatively fast (1.0 ns) rise and fall times. Moreover, 
the unbroken ground planes made possible with multilayer 
boards permit much more precise control of transmission line 
impedances when these are used for interconnecting 
purposes. Thus multilayer boards are recommended for 
MECL III layouts and are justified when operating MECL 10H 
and MECL 10K at top circuit speed, when high-density 
packaging is a requirement, or when transmission line 
interconnects are used. 

POint-to-point back-plane wiring without matched line termi
nations may be employed for MECL interconnections if line 
runs are kept short. At MECL 10K speeds, this applies to line 
runs up to 6 inches; for MECL 10H and MECL III up to 1 inch 
(Maximum open wire lengths for less than 100 mV under
shoot). But, because of the open-emitter outputs of MECL 
10H, MECL 10K and MECL III circuits, pull-down resistors are 
always required. Several ways of connecting such pull-down 
resistors are shown in Figure 22. 

Resistor values for the connector in Figure 22a may range 

from 270 ohms to kQ depending on power and load require
ments. (See MECL System Design Handbook.) Power may be 
saved by connecting pull-down resistors in the range of 100 
ohm to 150 ohms, to - 2.0 Vdc, as shown in Figure 23b. Use of 
a series damping resistor, Figure 23c, will extend permissible 
lengths of unmatched-impedance interconnections, with 
some loss of edge speed. 

With proper choice of series damping resistor, line lengths 
can be extended to any length," while limiting overshoot and 
undershoot to a predetermined amount. Damping resistors 

•• Limited only by line attenuation and band-width characteristics. 

usually range in value from 10 ohms to 100 ohms, depending 
on the line length, fanout, and line impedance. The open emit
ter-follower outputs of MECL 10H, MECL III and MECL 10K 
give the system designer all possible line driving options. 

One major advantage of MECL over saturated logic is its 
capability for driving matched-impedance transmission lines. 
Use of transmission lines retains signal integrity over long 
distances. The MECL 10H and MECL 10K emitter-follower 
output transistors will drive a 100 ohm termination line termi
nated to - 2.0 Vdc. This is the equivalent current load of 22 mA 
in the HIGH logic state and 6 mA in the LOW state. 

Parallel termination of transmission lines can be done in two 
ways. One, as shown in Figure 23a, uses a single resistor 
whose value is equal to the impedance (Zo) of the line. A 
terminating voltage (VTT) of- 2.0 Vdc must be supplied to the 
terminating resistor. 

-5.2 V 
(A) 

-2.0 V (Vrr) 
(9) 

Rp 

-5.2 V (e) 

Figure 22_ Pull-Down Resistor Techniques 

Another method of parallel termination uses a pair of resis
tors, Rl and R2. Figure 23b illustrates this method. The 
following two equations are used to calculate the values of 
Rl and R2: 

Rl = 1.6Z0 
R2 = 2.6Z0 
Another popular approach is the series-terminated trans

mission line (see Figure 24). This differs from parallel termina
tion in that only one-half the swing is propagated through the 
lines. The logic swing doubles at the end of the transmission 
line due to reflection on an open line, again establishing a full 
logic swing . 
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Zo 

Vn (-2.0 V) 

Figure 23a_ Parallel Terminated Line 

To maintain clean wave fronts, the input impedance of the 
driven gate must be greater than the characteristic impedance 
of the transmission line. This condition is satisfied by MECL 
circuits which have high impedance inputs. Using the appro
priate terminating resistor (RS) at point A (Figure 24), the 
reflections in the transmission line will be terminated. 

The advantages of the series termination includes ease of 
driving multiple series-terminated lines, low power consump
tion, and low cross talk between adjacent lines. The disadvan
tage of this system is that loads may not be distributed along 
the transmission line due to the one-half logic swing present at 
intermediate points. 

For board-to-board interconnections, coaxial cable may be 
used for signal conductors. The termination techniques just 
discussed also apply when using coax. Coaxial cable has the 
advantage of good noise immunity and low attenuation at high 
frequencies. 

Twisted pair lines are one of the most popular methods of 
interconnecting cards or panels. The complementary outputs 
of any MECL function may be connected to one end of the 
twisted pair line, and any MECL differential line receiver to 
the other as shown in the example, Figure 25. RT is used to 
terminate the twisted pair line. The 1.0 to 1.5 V common
mode noise rejection of the line receiver ignores common
mode cross-talk, permitting multiple twisted pair lines to be 
tied into cables. MECL signals may be sent very long dis
tances ( > 1000 feet) on twisted pair, although line attenuation 
will limit bandwidth, degrading edge speeds when long line 
runs are made. 

Iftiming is critical, parallel signals paths (shown in Figure 26) 
should be used when fanout to serve cards is required. This 
will eliminate distortion caused by long stub lengths off signal 
path. 

Wire-wrapped connections can be used with MECL 10K. 
For MECL III and MECL 10H, the fast edge speeds (1.0 ns) 
create a mismatch at the wire-wrap connections which can 
cause reflections, thus reducing noise immunity. The 
mismatch occurs also with MECL 10K, but the distance 
between the wire-wrap connections and the end of the line is 
generally short enough so the reflections cause no problem. 

Zo 

-5.2 V 

Figure 23b. Parallel Termination-Thevenin Equivalent 

Series damping resistors may be used with wire-wrapped 
lines to extend permissible backplane wiring lengths. Twisted 
pair lines may be used for even longer distances across large 
wire-wrapped cards. The twisted pair gives a more defined 
characteristic impedance (than a single wire), and can be 
connected either single-ended, or differentially using a line 
receiver. 

The recommended wire-wrapped circuit cards have a 
ground plane on one side and a voltage plane on the other side 
to insure a good ground and a stable voltage source for the 
circuits. In addition, the ground plane near the wire-wrapped 
lines lowers the impedance of those lines and facilitates 
terminating the line. Finally, the ground plane serves to mini
mize cross talk between parallel paths in the signal lines. 
POint-to-point wire routing is recommended because cross 
talk will be minimized and line lengths will be shortest. 
Commercial wire-wrap boards designed for MECL 10K are 
available from several vendors. 

B -.--1--

50% 

f 
Figure 24. Series Terminated Line 

MICROSTRIP AND STRIPLINE 

Microstrip and stripline techniques are used with printed 
circuit boards to from transmission lines. Microstrip consists of 
a constant-width conductor on one side of a circuit board, with 
a ground plane on the other side (shown in Figure 27). The 
characteristic impedance is determined by the width and thick
ness of the conductor, the thickness of the circuit board, and 
the dielectric constant of the circuit board material. 
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390 

Figure 25. Twisted Pair Line Driver/Receiver 

• MULTIPLE OUTPUT GATE EG 10110 
-Vn 

CARDA 

CAROB 

CARDC 

CARDA 

CAROB 

CARDC 

RT = Zo (EACH) 

Figure 26. Parallel Fanout Techniques 

Er=l (AIR) 

Figure 27. PC Interconnection Lines 
For Use With MECL 

Stripline is used with multilayer circuit boards as shown in 
Figure 27. Stripline consists of a constant-width conductor 
between two ground planes. 

Refer to MECL System Design Handbook for a full discus
sion of the properties and use of these. 

CLOCK DISTRIBUTION 

Clock distribution can be a system problem. At MECL 10K 
speeds, either coaxial cable or twisted pair line (using the 
10501 and 10515) can be used to distribute clock signals 
throughout a system. Clock line lengths should be controlled 
and matched when timing could be critical. Once the clocking 
signals arrive on card, a tree distribution should be used for 
large-fanouts at high frequency. An example ofthis application 
technique is shown in Figure 28. 

Because of the very high clock rates encountered in MECL 
III systems, rules for clocking are more rigorous than in slower 
systems. 

The following guidelines should be followed for best 
results. 

A. On-card Synchronous Clock Distribution via Trans
mission Line 

1. Use the NOR output in developing clock chains or trees. 
Do not mix OR and NOR outputs in the chain. 

2. Use balanced fanouts on the clock drivers. 
3. Overshoot can be reduced by using two parallel drive 

lines in place of one drive line with twice the lumped load. 
4. To minimize clock skewing problems on synchronous 

sections of the system, line delays should be matched to 
within 1.0 ns. 

5. Parallel drive gates should be used when clocking repeti
tion rates are high, or when high capacitance loads occur. The 
bandwidth of a MECL '" gate may be extended by paralleling 
both halves of a dual gate. Approximately 40 or 50 MHz band
width can be gained by paralleling two or three clock driver 
gates. 

6. Fanout limits should be applied to clock distribution driv
ers. Four to six loads should be the maximum load per driver 
for best high speed performance. Avoid large lumped loads at 
the end of lines greater than 3 inches. A lumped load, if used, 
should be four or fewer loads. 

7. For wire-OR (emitter dotting), two-way lines (busses) are 
recommended. To produce such lines, both ends of a trans
mission line are terminated with 1 OO-ohms impedance. This 
method should be used when wire-OR connections exceed 
1.0 inch apart on a drive line. 

B. Off-Card Clock Distribution 

1. The ORINOR outputs of a 1660 may be used to drive into 
twisted pair lines or into flat, fixed-impedance ribbon cable. At 
the far end of the twisted pair a 1692 differential line receiver is 
used. The line should be terminated as shown in Figure 25. 
This method not only provides high speed, board-to-board 
clock distribution, but also provides system noise margin 
advantages. Since the line receiver operates independently of 
the VBS reference voltage (differential inputs) the noise 
margin from board to board is also independent of temperature 
differentials. 
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FAN OUT = 4 EACH 

ON CARD 

OFF CARD 

Figure 28. 64 Fanout Clock Distribution 
(Proper Termination Required) 

LOGIC SHORTCUTS 

MECl circuitry offers several logic design conveniences. 
Among these are: 

1. Wire-OR (can be produced by wiring MECl output emit
ters together outside packages). 

2. Complementary logic Outputs (both OR and NOR are 
brought out to package pins in most cases). 

An example of the use of these two features to reduce gate 
and package count is shown in Figure 29. 

The connection shown saves several gate circuits over 
performing the same functions with non-ECl type logic. Also, 
the logic functions in Figure 29 are all accomplished with one 
gate propagation delay time for best system speed. Wire-OR
ing permits direct connections for MECl circuits to busses. 

(MECl System Design Handbook HB205fD and Application 
Note AN726fD). 

Propagation delay is increased approximately 50 ps per 
wire-OR connection. In general, wire-OR should be limited to 6 
MECl outputs to maintain a proper lOW logic level.,The 
10523 is an exception to this rule because it has a special VOL 
level that allows very hi9h fanout on a bus wire-OR line. The 
use of a single output pull-down resistor is recommended per 
wire-OR, to economize on power dissipation. However, two 
pull-down resistors per wire-OR can improve fall times and be 
used for double termination of busses. 

Wire-OR should be done between gates in a package or 
nearby packages to avoid spikes due to line propagation delay. 
This does not apply to bus lines which activate only one driver 
ata time. 
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Figure 29. Use of Wlre-OR and 
Complementary Outputs 

AB+CD 

System Considerations· A Summary of Recommendations 

Power Supply Regulation 

On-Card Temperature Gradient 

Maximum Non-Transmission Line Length (No Damping Resistor) 

Unused Inputs 

PC Board 

Cooling Requirements 

Bus Connection Capability 

Maximum Twisted Pair Length (Differential Drive) 

The Ground Plane to Occupy Percent Area of Card 

Wire Wrap may be used 

Compatible with MECL 10,000 

(1) All dc and ac parameters guaranteed for VEE = - S.2 V ± S.O%. 
(2) At the devices (functional only). 
(3) Except special functions without Input pull-down resistors. 

MECL 10H 

± S.O%(l) 

20°C 

1.0" 

Leave Open (3) 

Multilayer 

SOOlfpmAir 

Yes (Wire-OR) 

Limited By Cable Re-
sponse Only, Usually 

>1000' 

>7S% 

Not Recommended 

Yes 
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MECL10K 

10%(2) 

Less Than 2SoC 

B.O" 

Leave Open (3) 

Standard 2-Sided or 
Multilayer 

SOO Ifpm Air 

Yes (Wire-OR) 

Limited By Cable Re-
sponse Only, Usually 

>1000' 

>SO% 

Yes 

-

MECLIII 

10%(2) 

Less Than 2SoC 

1.0" 

Leave Open (3) 

Multilayer 

SOO Ifpm Air 

Yes (Wire-QR) 

Limited By Cable Re-
sponse Only, Usually 

>1000' 

>7S% 

Not Recommended 

Yes 



Family Overview 
INTRODUCTION 

Recent advances in bipolar processes have led to a 
proliferation of very high speed lSI and VlSI gate arrays in 
high end computer applications. The advent of these high 
speed arrays has created a need for a high speed logic family 
to tie or "glue" them together. Because arrays have a finite 
amount of circuitry and 110 pins, glue functions which are 
sensitive to either of these parameters may be better 
performed off the array. In addition glue functions which 
require very tight skew control may be difficult to perform on an 
array due to the inherent skew of the larger packages 
associated with large gate arrays. Therefore although the 
trend is to push more and more olthe logic onto the array, there 
are design constraints which make performing some of the 
logic, such as clock distribution, multiplexing, decoding, 
latching, memory addressing and translating, in glue an 
attractive alternative. 

The high end computer segment is not the only market seg
ment pushing for higher performance logic parts. ATE, 
instrumentation and communication designs can have data 
rate requirements ranging from 300 MHz to as high as 2.5 
GHz. Because large high speed arrays do not always lend 
themselves to the passing high frequency signals on and off 
chip, portions olthe designs must be realized with discrete log
ic. The current bipolar logic families are not capable of 
operating at these high frequencies. 

To answer the call for a very high speed bipolar logic family 
Motorola has designed and produced the ECLinPS (ECl in 
Pico Seconds) logic family. The family was designed to meet 
the most stringent of system requirements in speed, skew and 
board density as well as maintaining compatibility to existing 
ECl families. 

ECL DESIGN BENEFITS 

The speed benefits of an ECl design over those of 
alternative logic technologies are well documented, however 
there are a number of other important features that make 
ECl an attractive technology for system designs. The 
ECLinPS logic family as with other ECl families afford the 
following advantages: 

COMPLEMENTARY OUTPUTS 

Complimentary outputs are available on many functions 
with equal propagation delays between the two paths. This 
alleviates the need for external inverters and saves system 
power and board space while maintaining exceptional 
system timing. 

TRANSMISSION LINE DRIVE CAPABILITY 

The low output impedance, high input impedance and high 
current drive capability of ECl makes it an ideal technology for 
driving transmission lines. Regardless of the technology, as a 
system speeds increase, interconnect becomes more of a 
transmission line phenomenon. With ECl no special line driv
ing devices are necessary as all ECl devices are line drivers. 

CONSTANT POWER SUPPLY CURRENT DRAIN 

Because of the differential amplifier design used for ECl cir
cuits the current is not switched on and off but rather simply 
steered between two paths. Thus the current drain of an ECl 
device is independent of the logic state and the frequency of 
operation. Thus current stability greatly simplifies system pow
er supply design. 

INPUT PULLDOWN RESISTORS 

ECl inputs have 50 kQ-75 kQ internal pulldown resistor 
which pull the input to VEE (logic low) when left open. This 
allows unused inputs to be left open and greatly simplifies 
logic design. 

DIFFERENTIAL DRIVE CAPABILITY 

Because of the presence of the high current drive compli
mentary outputs, ECl circuits are ideally suited for driving 
twisted pair lines or cables over long distances. With common 
mode noise rejection of 1 V or more ECl line receivers are less 
susceptible to common mode noise. In addition their differen
tial inputs need only a few hundred millivolt voltage differences 
to correctly interpret the logic. 

HIGH SPEED DESIGN PHILOSOPHY 

Today a truly high speed logic family needs more than simply 
short propagation delays. The minimization of all types of skew 
as well as a level of logic density which affords a smaller 
amount of board space for equivalent function are also neces
sities of a high speed family. The following summary will outline 
the steps taken by Motorola to achieve these goals in the 
development of the ECLinPS logic family. 

FAST PROPAGATION DELAYS 

The EClinPS family boasts 500 ps maximum packaged 
gate delays and typical flip-flop toggle frequencies of 1.4 GHz. 
Simple gate functions show typical propagation delays of 360 
ps at 25 mW of power for a speed power product of only 9 pJ. 
For higher density devices internal gates run at 100 ps with 5 
mW of power for a speed of power product of only 0.5 pJ. 

INTERNAL DIFFERENTIAL INTERCONNECT 

The propagation delay window size, skew between rising 
and falling inputs and susceptibility to noise are all phenomena 
which are exacerbated by VBB switching reference variation. 
By extensively using differential interconnects internal to the 
chip the ECLinPS family has been able to achieve superior 
performance.in these areas. 

PROPAGATION DELAY 
TEMPERATURE INSENSITIVITY 

The variation of propagation delay through an ECLinPS de
vice across temperature is typically less than 50 ps. This 
stability allows for faster designs due to tighter delay windows 
across temperature. 
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INPUT IMPEDANCE 
AND LOADING CAPACITANCE 

The input structures of the ECLinPS family show a positive 
real impedance across the applicable input frequency range. 
This ensures that the system will remain stable and operate as 
designed over a wide range of input frequencies. The input 
loading capacitance typically measures only 1.S pF and is 
virtually independent of inputfanout as the device capacitance 
is less than S% ofthe total. Because the propagation delay of a 
signal down a transmission line is adversely affected by 
loading capacitance, the overall system speed is enhanced. 

INPUT BUFFERS 

To minimize propagation delays in a system environment, 
inputs with a large internal fanout are buffered to minimize the 
loading capacitance on the transmission line. 

HIGH LEVEL OF INTEGRATION 

28 pin designs allow for the design of 9 bit functions for im
plementation in byte plus parity applications. Full byte plus 
parity implementation reduces total package count and saves 
expensive ,board space. 

SPACE EFFICIENT PACKAGE 

The surface mount CERQUAD package affords a high level 
of integration with a minimum amount of required board space. 
Quad layout of the package equalizes pin lengths thus mini
mizing the skew between similar internal paths. 

FLOW THROUGH PIN ASSIGNMENT 

Input and output pins have been laid out in a flow through 
pattern with the inputs on one side of the package and the out
puts on the other. This flow through pattern helps to simplify the 
PC board layout operation. 

MULTIPLE VCCO PINS 

To minimize the noise generated in simultaneous switching 
situations, a minimum of three single ended outputs per VCCO 
has been employed in the family. Optimum placement of these 
VCCos also results in superior output to output skew. 

ADVANCED BIPOLAR PROCESSING 

The ECLinPS logic family is fabricated using Motorola's 
MOSAIC III process, a process which is two generations 
ahead of the process used in the development of the 1 OH fami
ly. The small geometries and feature size of the MOSAIC III 
process enables the ECLinPS logic family to boast of a nearly 
three fold improvement in speed at less than half the power of 
the existing ECl logic families. 

The MOSAIC III process is a double polysilicon process 
which uses a unique self-alignment scheme for device elec
trode and isolation definition. The process feature sl1lf aligned 
submicron emitters as well as polysilicon base, collector and 
emitter electrodes. In addition polysilicon resistors, diodes and 
capaCitors are available to minimize the parasitic capacitance 
of an ECl gate. Figure 30 shows a cross section for an NPN 
device using the MOSAIC III process. 

Figure 30. MOSAIC III Cross Section 

By incorporating the use of polysilicon contacts and 
resistors through the MOSAIC III process, the paraSitic 
capacitances of an ECLinPS gate are minimized, thus 
minimizing the time constants which comprise the switching 
delays of the gate. The resultant gates show delays of 100 ps 
for internal gates and 200 ps for output gates capable of 

driving SO n loads. The small geometries of the process, 
nearly 3S0% reduction in device area compared to a 10H 
device, allow these internal gate delays to be achieved at only 

800 ~ of current. 

UNIVERSAL COMPATIBILITY 

Each member of the ECLinPS family is available in both of 
the existing ECl standards: 10 E series devices are compat
ible with the MECl 10H family; 100 E series devices are 
compatible'with ECl 1 OK. In addition, to maintain compatibility 
with temperature compensated, three level series gated ar
rays, the 100 E devices are guaranteed to operate without 
degradation to a VEE of -S.46 V. 

The section below presents a comparison between the two 
standards in the new context of jhe ECLinPS family, The user 
is also referred to the Electrical Characteristics section of this 
book as well as appropriate family databooks and other litera
ture for descriptive information on the earlier ECl families, 

Because no supplier previous to Motorola has offered both 
ECl standards on an identical process, comparison of existing 
10H and 10K style devices has some limitations, Comparison 
of the two standards fabricated with two different processes 
has sometimes led to the erroneous conclusion that there are 
inherent AC performance differences between them, In reality 
this is not the case. The only inherent difference between the 
two standards is the difference in the behavior of the DC char
acteristics with temperature. 

AC PERFORMANCE 

From an IC design standpOint, the only differences between 
a 10 E device and a 100 E device in the ECLinPS family are a 
small temperature compensation network in the 100 E output 
gate, and very minimal differences in the two bias generator 
networks. Therefore, one would expect that' from an AC 
standpOint, the performance of the two standards in the 
ECLinPS family should be nearly identical; measurements 
prove this to be the case. There is no significant measurable 
difference in the rise/fall times, propagation delays or toggle 
frequencies when comparing a 10 E and a 100 E device. The 
minor difference between previous 10H and 10K designs is 
due to the fact that the two are fabricated on different 
processes, and in some cases are designed for operation at 
different power levels. 
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SUMMARY 

Summarizing the above information; in general the two ECl 
design standards, although differing somewhat in DC parame
ters, are nearly identical when one compares the AC 
performance for a given device. There may be very small 
differences in the AC measurements due to the slightly smaller 
output swing of the 1 OOE device. However, these differences 
are negligible when compared to the absolute value of the 
measurements. Therefore from an AC standpoint there is no 
real advantage in using one standard over the other, thus 
removing AC performance as a decision variable in high speed 
system design. 

PACKAGING 

During the definition phase of the ECLinPS family much at
tention was placed on the identification of a suitable package 
forthe family. The package had to meet the criteria of minimum 
parasitics and propagation delays along with an attractive I/O 
versus board space relationship. Although the DIP packageof
fered a level of familiarity and convenience, the performance of 
the package with a very high speed logic family was inade
quate. In addition to the obvious parasitics and board space 
problems, the propagation delays through the DIP package 
were nearly twice as long as the delay through the silicon. 

The 28 pin CEROUAD package emerged as the clearfavor
ite both internally and with the high speed market in general. 
The package offers a quad layout to minimize both lead 
lengths and lead length differences. As a result, the parasitics 
and delays of the package are very well suited for a high speed 
logic family. In addition, the nearly matched lead lengths allow 
for tighter skew among similar paths through the chip. 

The board density potential of the CEROUAD is also attrac
tive in that it allows for a nearly 100% reduction in board space 
when compared to the DIP alternative. The package is approx
imately a half inch square with 50 mil spaced leads. More 
detailed measurements can be found in the package section of 
this databook. 

Thermally the standard CEROUAD exhibits a 6JA of 33.4 DC 
per watt at 500 Ifpm air flow. With this thermal resistance most 
28 pin functions can be implemented with the MOSAIC III pro
cess without encountering any severe thermal problems. 

Electrical Characteristics 

PARAMETERS DEFINITIONS 

The device data sheets in Chapter 5 contain specifications 
for the propagation delays for each of the devices in the 
ECLinPS family. In addition, where applicable, set-up/hold 
times and maximum toggle frequency (fmax) reset recovery 
and minimum pulse width speCifications are also included. 
Table 5 in this section lists the rise/fall time specification for the 
family. The waveforms and terminologies used in describing 
the propagation delays and riselfall times olthe ECLinPS fami
ly are depicted in Figure 31. 

Skew Times 

In the design of high speed systems skew plays nearly as 
important a role as propagation delay. The majority of the de
vices in the ECLinPS family have the skew between outputs 

VOUT 

VOUT 

VIN 

VIN 

tpd--

VOUT 

I 20% 

tlall 

RISE AND FALL TIMES 

tpd--

SINGLE·ENDED PROPAGATION DELAY 

DIFFERENTIAL PROPAGATION DELAY 

Figure 31. ECLinPS tpd Measurement Waveforms 

specified. This skew specification represents the typical differ
ence between the dealys of similar paths on a single Chip. No 
maximum value for skew is specified due to the difficulty in the 
production testing of this parameter. The user is encouraged to 
contact an ECLinPS application engineerto obtain actual eval
uation data if this parameter is critical in their designs. 

SET-UP AND HOLD TIMES 

Propagation delays and rise/fall times are generally well 
understood parameters, however there is sometimes 
confusion surrounding the definition of the setup/hold and 
f max parameters. Motorola defines the setup time of a device 
as the minimum time, prior to the transition of the clock, that an 
input must be stable to ensure that the device operates 
properly. The hold time, on the other hand, is defined as the 
minimum time that an input must remain stable after the 
transition of the clock to ensure that the device operates 
properly. Figure 32 illustrates the way in which Motorola 
defines setup and hold times. 

Release Times 

Release times are defined as the minimum amount of time 
an input must wait to be clocked after an enable, master reset 
or set signal is deactivated to ensure proper operation. Be
cause more times than not this specification is in reference to a 
master reset operation this parameter is often called reset re
covery time. 
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Figure 32. EClinPS Set-Up and Hold Waveforms 

Imax Measurement 

In general fmax is measured in the manner shown in Figure 
33 with the fail criterion being either a swing of 600 mV or less, 
or a miscount. However in some cases the feedback method of 
testing can lead to a pessimistic value of fmax because the 
feedback path delay is such that the setup times of the device 
are violated. If this is the case it is necessary to have two free 
running signal generators to ensure that the setup times are 
observed. This parameter, along with fshift and fcount, repre
sents the maximum frequency at which a particular flip flop, 
shift register or counter can be clocked with the divide, shift or 
count operation guaranteed. This number is generated from 
worst case operating conditions, thus under nominal operating 
conditions the maximum toggle frequency is higher. 

'--- DATA Q 

CLOCK Q 

Figure 33. fmax Measurement 

AC TESTING ECLinPS DEVICES 

The introduction of the ECLinPS family raised the perform
ance of silicon logic to a new domain. As the propagation 
delays of logic devices became ever faster the task of correlat
ing between test setups becomes increasingly challenging. To 
obtain test results which correlate with Motorola, various test
ing techniques must be adhered to. A typical schematic for an 

ECLinPS test setup is illustrated in Figure 34. A solid ground 
plane is a must in the test setup, as the two power supplies are 

bypassed to this ground plane. A 20 flF capacitor from the two 
power supplies to ground is used to dampen any supply varia

tions. An RF quality 0.01 flF capacitor from each power pin to 
ground is used to decouple the fixture. 

These 0.01 flF capacitors should be located as close to the 
power pins as possible. In addition, all of the power leads 
should be kept as short as possible. The power supplies are 
shifted by + 2.0 V so that the load comprises only the precision 

50 Q input impedance of the oscilloscope. Use of this tech
nique will assure that the customer and Motorola are 
terminating devices into equivalent loads and will improve test 
correlation.To further standardize testing, any unused outputs 

should be loaded with 50 Q to ground. 
Because the power supplies are shifted, the input levels 

must also be shifted by an equal amount. Table 5 gives the typi
cal input levels forthe ECLinPS family and their corresponding 
+ 2.0 V shifted levels. 

10 Exxx Typical Shifted 

VIL -1.75 +0.25 

VIH -1.90 + 1.10 

100 Exxx Typical Shifted 

VIL -1.70 +0.30 

VIH -0.95 + 1.05 

Eel levels After Translating By +2.0 V 

The test fixture should be in a controlled impedance 50 Q en

vironment, with any non-50 Q interconnects, or stubs, kept as 
short as possible « 114"). This controlled impedance environ
ment will help to minimize overshoot and ringing, two 
phenomena which can lead to inaccuracies in AC measure
ments. To minimize degradation of the input and output edge 

rates, a 50 Q coaxial cable with Teflon dielectric is recom
mended, however any other cable with a bandwidth of 

>5.0 GHz is adequate. In addition, the cables from the device 
under test (OUT) to the inputs of the scope should be matched 
in length to prevent any errors due to different path lengths 
from the OUT to the scope. 

The interconnection fittings should be 50 Q SMA straight or 
SMA launchers to minimize impedance mismatches at the in
terface of the coax and the test PC board. Although a Teflon 
laminate board is preferable, an FR41aminate board is accept
able as long as the signal traces are kept to five inches or less. 
Longer traces will result in significant edge rate degradation of 
the input and output signals. 

To make the board useful for incoming inspection or other 
volume testing the board needs to be fitted with a socket. Al
though not suitable for AC testing due to different pin lengths 
and large parasitics, there are through hole sockets which are 
adequate for CD testing of ECLinPS devices. For AC testing 
purposes a 28 pin surface mount socket is recommended. 
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Figure 34. Typical ECLinPS Test Setup 

Finally, to ensure correlation between Motorola and the 
customer. high performance state-of-the-art measuring 
equipment should be used. The pulse generator must be 
capable of producing the required input levels with rise and fall 
times of 500 ps. In addition, if fmax is going to be tested, a 
frequency of up to 1.5 GHz may be needed. The oscilloscope 
should also be of the utmost in performance with a minimum 
bandwidth of 5.0 GHz. 

System Basics 

POWER SUPPLY CONSIDERATIONS 

The following text gives a brief description of the require
ments and recommendation for treatment of power supplies in 
an ECLinPS system design. A more thorough narration on the 
general subject of power supplies can be found in the Motorola 
MECl System Design Handbook (HB205/D). 

VEE = VEE(min) to VEE(max); VCC = Vcco = GND 

TA = DoC 

Symbol Characteristic Min Typ Max 

tr Output Rise/Fall Time 300 800 
tf (20-80%) 

VCCSUPPLY 

As with all previous ECl families, the ECLinPS logic family 
is designed to operate with negative power supplies, in other 
words, with VCC connected to ground. However ECLinPS cir
cuits will work fine with positive power supplies as long as 
special care has been taken to ensure a stable, quiet V CC sup
ply. The output voltage levels for a positive supply system can 
be determined by simply subtracting the absolute value of the 
standard negative output levels from the desired VCC. 

To provide as small an AC impedance as possible, and mini
mize power bus IR drops, the VCC supply should have a 
dedicated power plane. By providing a full ground plane in the 
system the designer ensures that the current return path for 
the signal traveling down a transmission line does not encoun
ter any major obstructions. It is imperative that the noise and 
voltage drops be as small as possible on the V CC plane as the 
internal switching references and output levels are all derived 
off of the VCC power rail. Thus any perturbations on this rail 
could adversely affect the noise margins of a system. 

TA = 25°C TA=BSoC 

Min Typ Max Min Typ Max Unit 

300 BOO 300 800 ps 

Table 5. Family Output Edge Rate Specification 
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VEE SUPPLY 
To take advantage of increased logic density and tempera

ture compensated outputs, many designers are building array 
options with both temperature compensated output levels and 
a-5.2 V VEE supply. To alleviate any problems with interfacing 
these arrays to ECLinPS 100 E devices, Motorola has speci
fied the operation of 100 E devices to include the standard 10H 
VEE voltage range. Moreover, because of the superior voltage 
compensation of the bias network, this guarantee comes with
out any changes in the DC or AC specification limits. With the 
availability of both 10H and 10K compatible devices in the 
ECLinPS family there is generally no need to run 10 E devices 
at 10K voltage levels. If however this is desired, the 10 E de
vices will function at 100 E VEE levels with, at worst, a small 
degradation in AC performance for a few devices due to soft 
saturation of the current source device. 

Although both the 10 E and 100 E devices can tolerate 
variations in the VEE supply without any detrimental effects, it 
is recommended that the VEE supply also have a dedicated 
power plane. If this is not feasible, constraint care should be 
taken so that the IR drops of the VEE bus do not create a VEE 
voltage outside of the specification range. To provide the 
switching currents resulting from stray capacitances and 
asymmetric loading, the VEE power supply in an ECl system 
needs to be bypassed. It is recommended thatthe VEE supply 

be bypassed at each device with an RF quality .011lF 
capacitor to ground. In addition the supply should also be 

bypassed to ground with a 1 IlF - 10 IlF capacitor at the power 
inputs to a board. If a separate output termination plane is 
used, the VEE supply will be of a static nature as the output 
switching current will return to ground via the Vn supply, thus 
the bypassing of every device may be on the conservative 
side. If the design is going to include a liberal use of serial or 
Thevenin equivalent termination schemes a properly 
bypassed VEE plane is essential. 

VrrSUPPLY 
The output edge rates of the ECLinPS family necessitate an 

almost exclusive use of controlled impedance transmission 
lines for system interconnect (the details of this claim will be 
discussed in a latter section). Thus, unless Thevenin equiva
lent termination schemes are going to be used, a Vn supply is 
a must in ECLinPS designs. The choice of using only Thevenin 
equivalent termination schemes to save a power supply 
should not be made lightly as the Thevenin scheme consumes 
up to ten times more power than the equivalent parallel termi
nation to a -2.0V Vn supply. 

As was the case for the VEE supply, a dedicated power 
plane, liberally bypassed as described above, should be used 
for the Vn supply. In designs which rely heavily on parallel 
termination schemes the VTT supply will be responsible for 
returning the switching current of the outputs to ground, 
therefore a low AC impedance is a must. For bypassing, many 
SIP resistor packs have bypass capacitors integrated in their 
design to supply the necessary bypassing of the supply. The 
use of SIP resistors will be discussed more thoroughly in a 
latter chapter. 

HANDLING OF UNUSED INPUTS AND OUTPUTS 

UNUSED INPUTS 

All ECLinPS devices have internal 50 kQ-75kn pulldown re
sistors connected to VEE. As a result, an input which is left 
open will be pulled to VEE and thus set at a logic lOW. These 
internal pulldowns provide more than enough noise margin to 
keep the input from turning on if noise is coupled to the input, 
therefore there is no need to tie the inputs to VEE external to 
the package. 

In addition, by shorting the inputs to VEE external to the 
package one removes the current limiting effect of the pull
down resistor and under extreme VEE conditions the input 
transistor could be permanently damaged. If there are con
cerns about leaving sensitive inputs, such as clocks, open they 
should be tied low via an unused output or a quiet connection to 

Vn· 
Unless otherwise noted on the data sheets, the outputs to 

differential input devices will go to a defined state when the in
puts are left open. This is accomplished via an internal clamp. 
Note that this clamp will only take over if the voltage at the in

puts fall below ~ - 2.5 V. Therefore if equal voltages of greater 
than - 2.5 V are placed on the inputs the outputs will attain an 
undefined midswing state. 

Unlike saturating logic families, the inputs to an ECLinPS, or 
any ECl device, cannot be tied directly to VCC to implement a 
logic HIGH level. Tying inputs to VCC will saturate the input 
transistor and the AC and DC performance will be seriously im
paired. A logic HIGH on an ECLinPS input should be tied to a 
level no higher than 600 mV below the VCC rail and more typi
cally no higher than the specified VIHmax limit. A resistor or 
diode tree can be used to generate a logic HIGH level or more 
commonly an output of an unused gate can be used. 

UNUSED OUTPUTS 

The handling of unused outputs is guided by two criteria: 
power dissipation and noise generation. For single ended out
put devices it is highly recommended to leave unused outputs 
unterminated as there are no benefits in the alternative 
scheme. This not only saves the power associated with the 
output but also reduces the noise on the V ce line by reducing 
the current being switched through the inductance of the Vec 
pins. For the counters and shift registers of the family the count 
and shift frequencies will be maximized if the parallel outputs 
are left unterminated. Of course for applications where these 
parallel outputs are needed, this is not a viable alternative. 

For the differential outputs, on the other hand, things are a 
little less cut and dry. If either of the outputs of a complimentary 
output pair is being used, both outputs olthe pair should be ter
minated. This termination scheme minimizes the current being 
switched through the VCC pin and thus minimizes the noise 
generated on V ec.lf, however, neitherolthe outputs of a com
plimentary pair are being used it makes most sense to leave 
these unterminated to save power. Note that the E511 device 
has special termination rules; these rules are outlined on the 
data sheet for the device. 
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MINIMIZING SIMULTANEOUS SWITCHING NOISE 

A common occurrence among ECl families is the genera
tion of crosstalk and other noise phenomena during 
simultaneous switching situations. Although the noise gener
ated in ECl systems is minor compared to other technologies 
there are methods to even further minimize the problem. 

Figure 35 illustrates the two output scenarios of an ECl 
device: differential outputs and single ended outputs. During 
switching, the current in the output device will change by ~ 17 
mA when loaded in the normal 50 n to - 2.0 V load. With 
differential outputs, as one output switches from a low to a high 
state, the other switches from high to a low state 
simultaneously thus the resultant current change through the 
Vcca connection is zero. The current simply switches 
between the two outputs. Howeverforthe single ended output, 
the current change flows through the Vcca connection of the 
output device. This current change through the Vcca pin of 
the package causes a voltage spike due to the inductance of 
the pin. 

Traditionally, manufacturers of ECl products have at
tempted to combat this problem by providing a separate VCC 
pin for the output device (Vcca, VCCA etc.) and the internal 
circuitry. By doing this the noise generated on the V cca of the 
output devices would see a high impedance internal tothe chip 
and not couple onto the the VCC line which controls the output 
and internal bias levels. Unfortunately in practice the noise 
generated on the Vcca would couple into the chip VCC 
through the collector base capacitance of the output device, 
thus a large portion of the noise seen on the V cca line would 
also be seen on the VCC line. 

For the ECLinPS family and its associated edge speeds it 
was decided that multiple Vcca pins would be necessary to 
minimize the inductance and the associated noise generation. 
A design rule was established so that there would be no more 
than three single ended outputs per Vcca pin. Initially the 
VCC and Vcca pins were kept isolated from one another. 
However it was discovered that in certain applications the par
asitics of the package and the output device would combine to 
produce an instability which resulted in the outputs going into 
an oscillatory state. To alleviate this oscillation problem it was 
necessary to make the VCC and Vcca metal common inter
nal to the package. Subsequent evaluation showed that 
because of the liberal use of V cca pins the noise generated is 
equal to or less than that of previous ECl families. 

To further reduce the noise generated there are some things 
that can be done at the system level. As mentioned above 
there should be adequate bypassing of the VCC line and the 
guidelines for the handling of unused outputs should be fol
lowed. In addition, for wide single ended output devices an 
increase in the characteristic impedance of the transmission 
line interconnect will result in a smaller time rate of change of 
current; thus reducing the voltage glitch caused by the induc
tance of the package. This noise improvement should, of 
course, be weighed against the potential slowing of the higher 
impedance trace to optimize the performance of the entire sys
tem. In addition, the connection between the device VCC pins 
and the ground plane should be as small as possible to mini
mize the inductance of the VCC line. Note that a device 
mounted in a socket will exhibit a larger amount of V CC noise 
due to the added inductance of the socket pins. 
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Vee 

Veeo 
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FLOW 
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SINGLE-ENDED OUTPUT 
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'-------0 OUT 

DIFFERENTIAL OUTPUTS 

Figure 35. Eel Output Structures 

EFFECTS OF CAPACITIVE LOADS 

The issue of AC parametric shifts with load capacitance is a 
common concern especially with designers coming from the 
TTL and CMaS worlds. For ECLinPS type edge speeds wire 
interconnect starts acting like transmission lines for lengths 
greater than 1/2". Therefore in ECLinPS deSigns, for the ma
jority of cases, the load on an output is seen by the 
transmission line and not the output of the driving device. The 
effects of load capacitance on transmission lines will be dis
cussed in detail in the next section. 
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If the load is close to the driving output «1/2"), the resulting 
degradation will be 15 - 25 pslpF for both propagation delays 
and edge rates. In general, a capacitive load on an emitter fol
lower has a greater impact on the falling edge than the rising 
edge. Therefore the upper end olthe range given above repre
sents the effect on fall times and the associated propagation 
delays while the lower end represents the effect on the riSing 
output parameters. For ECLinPS devices the capacitive load 
produced by an input ranges from 1.2 pF to 2.0 pF. The major

ity (~ 95%) of this capacitance is contributed by the package 
with very little added by the internal input circuitry. Forthis rea
son the range is generally a result of the difference between a 
corner and a center pin for the lCC package. A good typical 
capacitance value for a center pin is 1 .4 pf and for a corner pin 
1.7 pf. The capacitances for the other pins can be deduced 
through a linear interpolation. 

WIRED-OR CONNECTIONS 

The use of wired-or connections in ECl designs is a popular 
way to reduce total part count and optimize the speed perform
ance of a system. The limitation of OR-tying ECl outputs has 
always been a combination of increased delay per OR-tie and 
the negative going disturbance seen at the output when one 
output switches from a high to a low while the rest of the out
puts remain high. For high speed devices the latter problem is 
the primary limitation due to the increased sensitivity to this 
phenomena with decreasing output transition times. The fol
lowing paragraph will attempt to describe the wire-OR glitch 
phenomena from a physical perspective. 

Figure 36 illustrates a typical wire-OR situation. For simplic
ity the discussion will deal with only two outputs, however the 
argument could easily be expanded to include any number of 
outputs. If both the A and the B outputs start in the high state 
they will both supply equal amounts of currentto the load. lithe 
B output then transitions from a high to a low the line at the 
emitter of B will see a sudden decrease in the line voltage. This 
negative going transition on the line will continue downward at 
the natural fall time of the output until the A output responds to 
the voltage change and supplies the needed current to the 
load. This lag in the time it takes for A to correct the load current 
and return the line to a quiescent high level is comprised of 
three elements: the natural response time of the A output, the 
delay associated with the trace length between the two outputs 
and the time iltakes for a signal to propagate through the pack
age. The trace delay can be effectively forced to zero by 
OR-tying adjacent pins. 

The resulting situation can then be considered "best case". 
In this best case situation, if the delay through the package is 
not a significant portion of the transition time of the output, 
the resulting negative going glitch will be relatively small 

(~100 mV). A disturbance of this size will not propagate 
through a system. As the trace length between OR-tied 
outputs increases, the magnitude of the negative going 
disturbance will increase. Older ECl families specified the 
maximum delay allowed between OR-tied outputs to prevent 
the creation of a glitch which would propagate through a 
system. 

As this glitch phenomena is a physical limitation, due to 
decreased edge rates, ECLinPS devices are susceptible to 
the problem to an even greater degree than previous slower 

Eel families. The package delay of even the 28-lead lCC is 
a significant portion of the transition times for an ECLinPS 
device. Therefore even in the best case situation described 

above one can expect an z 200 mV glitch on the OR-tied line. 
A glitch of this magnitude will not propagate through the 
system but it is significantly worse than the best case 
situation of earlier ECl families. In fact as long as the 
distance between OR-tied outputs is kept less than 1/2" the 
resulting line disturbance will not be sufficient to propagate 
through most systems. 

Figure 36. Typical Wire-OR Configuration 

With this in mind the following recommendations are offered 
for OR-tying in ECLinPS deSigns. First OR-tying of clock lines 
should be avoided as even in the best case situation the 
disturbance on the line is significant and could cause false 
clocking in some situations. In addition wire ORed outputs 
should be from the same package and preferably should be 
adjacent pins. Non adjacent outputs should be within 1/2" of 
each other with the load resistor connection situated near the 
midpoint of the trace (Figure 36). Byfollowing these guidelines 
the practice of wire-ORing ECl outputs can be expanded to 
the ECLinPS family without encountering problems in the 
system. 

A detailed discussion of wire-OR connections in the 
ECLinPS world of performance is beyond the scope of this 
text. For this reason a separate application note has been writ
ten which deals with this situation in a much more thorough 
manner. Anyone planning to use wire-OR connections in their 
ECLinPS design is encouraged to contact a Motorola repre
sentative to obtain this application note. 

CLOCK DISTRIBUTION 

Clock skew is a major contributor to the upper limit of opera
tion of a high speed system, therefore any reduction in this 
parameter will enhance the overall performance of a system. 
Through the ECLinPS family and new offerings in the 1 OH fam
ily Motorola is providing devices uniquely designed to meet the 
demands of low skew clock distribution. 

By far the largest contributor to system skew is the variation 
between different process lots of a given device. This variation 
is what defines the total delay window specified in the data 
sheets. This window can be minimized if the devices are fully 
differential due to the output level defined thresholds which en
sure a "centered" input swing. The propagation delay windows 
of single ended ECl and other System Basics logic technolo
gies are intimately tied to variations in the input thresholds. As 
illustrated in Figure 37 although the delays when measured 
from the threshold olthe inputtothe 50% point of the output are 
equal; when measured from the specified 50% point of the in
put to the 50% point of the output the delays will vary with any 
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shift in the switching reference. Obviously the magnitude of the 
delay difference is also proportional to the edge rate of the in
put.ln addition to increasing the size of the delay windows, this 
reference shift will cause the duty cycle of the output of a de
vice to be different than that of the input. Unfortunately these 
thresholds are perhaps the most difficult aspects of a logic de
vice to control. 

As a resultforthe ultimate in low skew performance differen
tial ECL devices are a must. A quick perusal of the ECLinPS 
portion of this databook will reveal a relatively large number of 
totally differential devices which will lend themselves nicely to 
very low skew applications such as clock distribution. 

DATA 

I TpD NOM 

I 
TpDMAX 

TpDNOM 
J 

TpDMIN I 
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OUTPUT ffsO% 
Figure 37. Delay versus Switching Reference Offset 

SYSTEM 1 

In addition to these generic differential devices there are 
several devices which were designed exclusively for clock dis
tribution systems. With past ECL families designers were 
forced to build clock distribution trees with devices which were 
compromises at best. The ECLinPS family, however, was built 
around the E511 clock distribution chip; a fully differential 1 :9 
fanout device which boasts within part skews as well as part to 
part skews unequaled in today's market. 

Additionally, to further deskew clock lines the E595 
programmable delay chip will be available. Although static 
delay lines can remove built in path length difference skew they 
can not compensate for variations in delays of the devices in 
the clock path. The E595 allows the user to delay a signal over 
a 2 ns range in 20 ps steps. Through the use of this device the 
designer can match skews between clocks to 20 ps. 

Although these two devices satisfy the needs for many ECL 
designers they do overlook the needs of a special subset; the 
designer who mixes ECL and TTL technologies. When trans
lating between ECL and TTL much of the skew performance 
gained through the E511 is lost when passed through the 
translator and distributed in TTL. To solve this problem a new 
set of translators have been introduced in the MECL 1 OH fami
ly. The 1041 and 1043 receive a differential ECL input and f an 
out nine TTL outputs with a guaranteed unparalleled skew be
tween the TTL outputs. The 1040 and 1042 take differential 
ECL inputs and generate low skew TTL outputs which are ideal 
for driving clocks in 68030 and 68040 microprocessor sys
tems. By using the ECL aspects of the E511 to distribute clock 
lines across the backplane to TTL cards and receiving and 
translating these signals with the 1040, 1041, 1042 or 1043 a 
TTL clock distribution tree can be designed with a performance 
level unheard of with past logic families. 
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Figure 38. Clock Synchronization Schemes 
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Through the development of a library of differential devices, 
specialized low skew distribution chips and high resolution 
programmable delay chips Motorola has serviced the need for 
low skew clock distribution designs. These offerings open the 
door for even higher performance next generation machines. 

METASTABILITY BEHAVIOR 

The metastability behavior and measurement of a flip flop is 
a complicated subject and necessitates much more time than 
is available in this forum for a thorough explanation. As a re
sult, the following description is of an overview nature. Anyone 
interested in a more thorough narration on the subject is en
couraged to contact a Motorola representative to acquire the 
application note which contains a more detailed discussion on 
the subject. 

In mahy designs occasions arise where an asynchronous 
signal needs to be synchronized to the system clock. General
ly this task is accomplished with the use of a single or series of 
D flip-flops as pictured in Figure 38. Because the data signal 
and the clock signal are asynchronous the system designer 
cannot guarantee that the setup and hold specifications forthe 
device will be met. This in and of itself would not cause a prob
lem if it was not for the metastable behavior of a D flip-flop. The 
metastable behavior of a flip-flop is described by the outputs of 
a device attaining a non defined logic level or perhaps going 
into an oscillatory state when the data and the clock inputs to 
the flip flop switch simultaneously. It has been shown that this 
metastable behavior occurs across technology boundaries as 
well as across performance levels within a technology. 

For ECl the characteristic of a flip-flop in a metastable state 
is a device whose outputs are in a non-defined state near the 
midpoint of a normal output swing. The output will return ran
domly to one of the two defined states some time later ( Figure 
39). The two parameters of importance when discussing meta
stability are the metastablity window; the window in time for 
which a transition on both the data and. the clock will cause a 
metastable output, and the settling time; the time it takes for a 
metastable output to return to a defined state. 

./ 
~ 

V " I'-
Figure 39. Metastable Behavior of an EeL Flip Flop 

Forthe single flip flop design of Figure 37, the data being fed 
into system 2 will be in an undefined state and thus unusable if 
the synchronizing flip flop enters a metastable state. Because 
of this a more popular design incorporates multiple flip flop 
chains with cascading data inputs and clock inputs which are 
delayed with respect to each other. This redundancy of flip 
flops helps to reduce the probability that the data entering sys
tem 2 will be at an undefined level which could wreak havoc on 
the logic of that system. This reduction in probability relies on 

the fact that even if the preceding flip flop goes metastable it 
will settle to a defined state prior to the clocking of the following 
flip flop. Obviously, once the firstflip flop goes metastable there 
is an even chance that it will settle in the wrong state and thus 
information will be lost. However, there are error detection and 
correction methods to circumvent this problem. The larger the 
flip flop chain the lower the probability of metastable data being 
fed into system 2. 

Unfortunately for ECLinPS levels of performance both the 
window width and the settling time are difficult or impossible to 
measure directly. The metastable window for an ECLinPS flip 
flop is assuredly less than 5 ps and most likely less than 1 ps 
based on SPICE level simulation results. In either case, with 
today's measuring equipment it would be impossible to mea
sure this window width directly. Although it is feasible to 
measure the settling time for a given occurrence, this parame
ter is not fixed but rather is of a variable length which makes it 
impossible to provide an absolute guarantee. 

The challenge then becomes, how to characterize metast
ability behavior given the above circumstances. The standard 
method in the industry is to use Stoll's 1 equation, combined 
with the standard MTBF equation, to develop the following re
lationship: 

MTFB = 1/(2 *fC *fD *Tp *10 -(.Mh:)) 

where: 
fC: Clock Frequency 
fD: Data Frequency 
Tp: FF Propagation Delay 

lit: Time Delay Between FF Clocks 

t: Time Delay Between FF Clocks 
Note thatthe clock frequency, data frequ~ncy and time delay 

between flip flops are user defined parameters, thus it is up to 
Motorola to provide only the propagation delays and the reso
lution time constants for the ECLinPS flip flops. 

The propagation delays are obviously already defined so 
this leaves only the resolution time constant yet to be deter
mined. An evaluation fixture was fabricated and several 
ECLinPS flip flops were evaluated for resolution time con
stants. The results of the evaluation showed that the time 
constant was somewhat dependent on the part type as all the 
flip flops in the ECLinPS family do not use the same general 
design. The time constants range from 125 - 225 ps depending 
on the part type. 

As an example, for a system with a 100 MHz clock and 75 
MHz data rate the required delay between clock edges of a 

cascaded flip flop chain for the E551 register, assuming a t of 
200 ps, would be: 

MTFB = 1/(2 *100 MHz *75 MHz *800 ps *10 -(lit/200 ps)) 

where: 
solving for an MTBF of 10 years yields: 

!it: = 3.1 ns therefore: 

TD = lit: + Tp = 3.9 ns 
So for an MTBF of 10 years, for the above situation, the sec

ond flip-flop should be clocked 3.9 ns after the first. Similar 
results can be found by applying the equation to different data 
and clock rates as well as different acceptable MTBF rates. 

1 Stoll, P. "How to Avoid Synchronization Problems," VLSI 
Design. November/December 1982. pp. 56 - 59. 
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System Interconnect 
INTRODUCTION 

As mentioned earlier, edge rates of the ECLinPS family are 
such that most interconnects must be treated as transmission 
lines. Thus, a controlled impedance environment is necessary 
to produce predictable interconnect delays as well as limiting 
the reflection phenomena of undershoot and overshoot. The 
three most common techniques for circuit and/or system 
interconnect at high data rates are microstrip, stripline and 
coaxial cable; both microstrip and stripline are printed circuit 
board methods whereas coaxial cable is most often used for 
interconnecting different parts of a system which are sepa
rated by relatively large distances. For slower speed 
applications «300M Hz) a twisted pair scheme also works 
well. The scope of writing will not include the twisted pair 
technique, however a detailed discussion of this topic can be 
found in the MECL System Design Handbook. Finally, 
wirewrap boards are not recommended for the ECLinPS 
family because the fast edge speeds exceed the capabilities of 
normal wirewrapped connections. Mismatches at the connec
tions cause reflections which distort the fast signal, 
significantly reducing the noise immunity of the system and 
perhaps causing erroneous operation. 

PRINTED CIRCUIT BOARDS 

Printed circuit boards (PCB's) provide a reliable and 
economical means of interconnecting electrical signals be
tween system components. Printed circuit boards consist of a 
dielectric substrate over which the conducting printed circuit 
material is placed. Three major categories of printed circuit 
boards exist: 

1. Single-sided boards 

2. Double-sided boards 

3. Multilayer boards 

The most common printed circuit board material used for 
digital designs is a glass-epoxy laminate. These boards use 
fiberglass dielectric with copper foils bonded to both sides of 
the dielectric material by an epoxy resin. Other substrate 
materials include fiberglass dielectric with a polyimide resin 
and fiberglass dielectric with a teflon resin. For multilayer 
boards the inner layers are separated by sheets of prepreg 
which acts as both a dielectric material and a bonding agent 
between layers. 

The choice of substrate material depends on the function for 
which the board will be used, the environment in which the 
board is to operate, and costs. Table 6 lists several physical 
qualities which characterize several of the available PCB 
types. Each available substrate material has its own properties 
which makes it ideally suited for particular applications. 

Material Dielectric 
Constant 

GLASS-EPOXY 

Possesses good moisture absorption, chemical, and 
heat resistance properties as well as mechanical strength 
over standard humidity and temperature ranges. The most 
widely used versions are Gl0 and FR4, the fire resistant 
version of Gl0. 

GLASS-POLYIMIDE 

Good for elevated temperature operation because of its 
tight tolerance of the coefficient of thermal expansion. Very 
hard material, so it may damage drilling equipment when 
being drilled. 

GLASS-TEFLON 

Good for use when a low dielectric material is required. 
Very soft material, so it may be difficult to build features 
requiring precise geometries. Relatively expensive material. 

MICROSTRIP 

A microstrip line is the easiest printed circuit interconnect 
to fabricate because it consists simply of a ground plane and 
flat signal conductor separated by a dielectric (Figure 40) 

i I" 
w -I 

t I I ~ 
! DIELECTRIC 

GROUND PLANE r 
Figure 40. Microstrip Line 

The characteristic impedance, ZO, of a microstrip line is 
given by: 

Zo= 87 
"(Er+ 1.41) 

where: 

In [(5.98' h) ] 
(0.8w+t) 

(eqt.1) 

Er = Relative Dielectric Constant of the Substrate 
w = Width of the Signal Trace 
t = Thickness of Signal Trace 
h = Thickness of the Dielectric 

Equation 1 is accurate to within ±5% when: 

0.1 < w/h < 3.0 and 1 < Er < 15 

Dissipation Thermal Coefficient Tensile 
Factor of Expansion Modulus 

Glass-Epoxy 4.8 (1MHz) 0.022 (1 MHz) 13 - 16 (10-6/°C) 2.5 

PTFE 

Glass-Polyimide 

2.1 (10GHz) 0.0004 (10GHz) 224 (10-6/°C) 
4.5 (1MHz) 0.10 (1 MHz) 12 -14 (10-6/°C) 

Table 6. Characteristics of Common PCB Materials 
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To mitigate the effects of electric field fringing, an 
additional constraint is that the width of the ground plane be 
such that it extends past each edge of the signal line by at least 
the width of the signal line. 
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Figure 41. Mlcrostrlp Impedance versus Trace Width 
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Figure 42. Line Capacitance versus Line 
Impedance and Trace Width 
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125 

Figure 41 is a plot of characteristic impedance as a 
function of trace width and dielectric thickness for a dielectric 
constant of 4.8 and a trace thickness of 1.4 mils (1 ounce 
copper.) Using the equation for Co developed in the previous 
chapter and Equationl above the capacitance per unit length 
can be calculated for various trace widths. Figure 42 plots Co 
versus trace width for several different dielectric thicknesses. 
In addition Figure 42 plots Co versus the characteristic 
impedance for a microstrip line for the dielectric constant and 
trace thickness given above. 

The propagation delay for a signal on a microstrip line is 
described by the following equation: 

TpD = 1.016~(0.475 • Er + 0.67) nslfoot (eqt.2) 

where: 

Er = Dielectric Constant of the Board Material 

Note that the propagation delay is dependent only on the 
dielectric constant of the PCB substrate. Figure 43 plots the 
propagation delay of a microstrip line versus the dielectric 
constant of the PCB. 
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Figure 43. Propagation Delay 
versus Dielectric Constant 

STRIPLINE 

/ 

10 

Stripline is a printed circuit board interconnect in which a 
signal conductor is placed in a dielectric medium which is 
"sandwiched" between two conducting layers (Figure 44) 
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Figure 44. Stripline Structure 
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The characteristic impedance of the stripline is given by: 

Zo= _6_0_ In [ 4b l 
..J £r 0.67n(0.8w + t)J 

(eqt.3) 

where: 

£r = Relative Dielectric Constant of the Substrate 
w = Width of the Stripline 
t = Thickness of the Stripline 
h = Distance Between the Two Ground Planes 

Equation 3 is accurate for the following dimension ratios: 

w/(b - t) < 0.35 and t/b < 0.25 

Once again, using a fairly typical £r of 4.8 and a copper trace 
thickness of 1.4 mils, the characteristic impedance of a 
stripline interconnect can be plotted for various trace widths 
and dielectric thicknesses (Figure 45) 
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Figure 45. Strlpllne Impedance versus Trace Width 

As was the case with a microstrip line the capacitance 
per unit length of a stripline trace can be calculated using Co 
= T pdlZo. The graphs of Figure 46 plot the capacitance of a 
stripline structure for a number of trace widths as well as the 
Co versus the characteristic impedance of the line. 

The propagation delay of a stripline trace is governed by 
the simple equation: 

TpD = 1.016..J£r nslft (eqt.4) 

where: 

£r = Dielectric Constant of the Board Material 

Again the propagation delay of the trace is dependent only on 
the relative dielectric constant of the PCB substrate. Using 
Equation 4 the delay of the line can be plotted versus dielectric 
constant (Figure 47) 
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GENERAL INFORMATION 

Since fiberglass-epoxy is by far the most widely used 
substrate in the industry two important considerations should 
be mentioned: 

1. The propagation delay for microstrip is ~145 ps per 

inch whereas that for stripline is ~185 ps per inch. Since 
the propagation delay is governed by the dielectric of the 
substrate, a board material with a lower dielectric constant 
than glass-epoxy is required if a lower propagation delay 
is desired. 
2. Cross coupled noise due to board geometries may require a 
substrate material with a lower dielectric constant. For 
example, the distance from the signal trace to the ground plane 
is a function of the substrate dielectric constant for a specified 
line characteristic impedance. Hence the switching energy 
coupled into adjacent traces on the same signal plane is also a 
function of the dielectric constant. If the dielectric thickness 
and trace width must be maintained for a given line imped
ance, the spacing between traces must be increased to 
maintain the noise margin. Since the dielectric constant of 
glass-epoxy is relatively large, the increase in spacing 
between the traces may be unacceptable. So, a substrate 
material with a lower dielectric constant may be desirable. 
Generally if the distance between traces is maintained at twice 
the distance to the ground plane, coupling between traces will 
be minimal. 

Finally, printed circuit signal line shape variations playa 
significant role in modulating both the capacitance and 
inductance per unit length for a transmission line; in other 
words shape variations cause reflections. Bends in printed 
circuit traces cause an increase in the capacitance per unit 
length and a decrease in the inductance per unit length with a 
pronounced effect for angles of 90° or more. Two techniques 
available to compensate for shape changes are: 

w 

1. Maintain a uniform trace width. 
2. Cut the corners of the trace such that the length of the 

diagonal cut is in the range of 1.6 to 2.0 times the 
trace width. 

Figure 48 illustrates these two techniques. 

w 

1.6w-2.OW 

Figure 48. Compensation for Capacitive 
Effects of Trace Angles 

COAXIAL CABLE 

Coaxial cable is a two conductor transmission line 
consisting of a concentric inner conductor surrounded by a 
dielectric which in turn is surrounded by a tubular outer 
conductor (Figure 49). It is ideal for transmitting high frequency 
signals over long distances because of its well defined and 
uniform characteristic impedance. Moreover, crosstalk is 
minimized by the ground shield provided by the outer 
conductor. 

The propagation delay is derived in the same way as a 
stripline interconnect and thus is described by Equation 4. 
Therefore as with stripline structures the delay is a function of 
only dielectric constant. The characteristic impedance and 
capacitance per unit length are parameters specified by the 
coaxial cable manufacturer, hence the designer should look to 
the cable manufacturer for these parameters. 

-~-\-- DIELECTRIC 

OUTER 
CONDUCTOR 

INNER CONDUCTOR 

Figure 49. Cross Section of Coaxial Cable 

COAXIAL CABLE LENGTHS 

The ECLinPS family operates with rise times as fast as 
several hundred picoseconds, thus coaxial cable must be able 
to transmit these pulses without introducing a significant 
distortion. Viewing the ECLinPS output as a single time 

constant driver circuit terminated with a 50 Q load, the required 
line bandwidth (fel can be calculated as follows. 

fc= 0.35/tR (eqt.5) 

where: 
tR = 10% to 90% Rise Time 

Converting the typicaI20%-8D% rise time value of 400 ps to an 
equivalent 10%-90% rise time value of 530 ps, and using 
Equation 5 yields a bandwidth value of fc = 660MHz 

Below 1 GHz the primary loss mechanism in transmission 
lines is skin effect, as dielectric losses for materials such as 
polyethylene and teflon are insignificant below this value. 
Since attenuation due to skin effect is proportional to the 
square root of frequency a log-log plot of attenuation versus 
frequency produces a linear result. The maximum coaxial 
cable lengths for the ECLinPS family can be derived from the 
plot in Figure 50. 
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Figure 50. Coaxial Cable 
Attenuation versus Frequency 

Typically for an ECl system the minimum peak to peak 
signal swing is 600 mY. The nominal peak to peak signal swing 
for the ECLinPS family is approximately 850 mY. Thus, the 
maximum permissible attenuation is: 

loss (dB) = 20 * log (VINNO) 
= 20 * log (0.85/0.6) = 3.0 dB 

From Figure 50 the loss at 660MHz for RG58/U cable is 15 
dB/100 feet. Therefore, the maximum length is 

Max length = 100 ft. * (3.0 dB/15 dB) = 20 ft. 

Additional information concerning coaxial cable can be found 
in Motorola's MECl System Design Handbook (HB205/D). 

SUMMARY OF VALUES 

Table 7 is a compilation of propagation delays at 
nominal dielectric values for the three types of intercon
nects discussed. 

Interconnect TPD lOr 

Microstrip 145 pS/in 4.8 

Stripline 185 ps/in 4.8 

Coaxial Cable 123 pslin 2.1 

Table 7. Comparison of Interconnect Medium 

TERMINATION TECHNIQUES 

From transmission line theory, a Signal propagating down 
the line is partially reflected back to the source if the line is not 
terminated in its characteristic impedance. The magnitude of 
the reflected voltage signal is governed by the load reflection 

coefficient, Pl. 

Pl = (RT - ZO) I (RT + ZO) (eqt. 6) 

where: 
RT = load Impedance, and 
Zo = Characteristic Impedance of the Line 

When the reflected signal arrives at the source it is re-reflected 
back toward the load with a magnitude dictated by the source 

reflection coefficient, PS. 

Ps = (RS - ZO)/(RS + ZO) (eqt. 7) 

where: 
RS = Source Impedance 
Zo = Characteristic Impedance of the Line 

The reflected signal continues to be re-reflected by the source 
and load impedances and is attenuated with each passage 
over the transmission line. The output response appears as a 
damped oscillation asymptotically approaching the steady 
state value. This phenomena is often referred to as ringing. 

The importance of minimizing the reflected Signals lies in 
their adverse affect on noise margin and the potential for 
driving the input transistors of the succeeding stage into 
saturation. Both of these phenomena can lead to less than 
ideal system performance. To minimize the potential hazards 
associated with reflections on transmission lines three basic 
termination techniques are available: 

1. Minimizing Unterminated line lengths 
2. Parallel Termination 
3. Series Termination 

UNTERMINATED LINES 

Figure 51 illustrates an unterminated transmission line. 
This configuration is also referred to as a stub or an open line. 

~ To .1 

Figure 51. Unterminated Transmission Line 
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The function of RE is to provide the drive current for a high 
to low transition at the driver output. Since the reflection 
coefficient at the load is of opposite polarity to that at the 
source, the signal will be reflected back and forth over the 
transmission line with the polarity changing after each 
reflection from the source impedance. Thus, steps appear at 
the input to the receiving gate. When RE is too large steps 
appear in the trailing edge of the propagating signal that slows 
the edge speed ofthe inputto the receiving gate, subsequently 
causing an increase in the net propagation delay. A reasonable 
negative-going signal swing at the input of the receiving gate 
results when the value of RE is selected to produce an initial 
step of 600 mV at the driving gate. Hence: 

1* Zo > 0.6 (eqt.8) 

(VOH - VEE)/(RE + ZO) * Zo ~ 0.6 

6.2Z0 ~ RE (10E), 4.9Z0 ~ RE (100E) (eqt. 9) 

Load resistors of less than 180 n should not be used because 
the heavy load may cause a reduction in noise immunity when 
the output is in the high state due to an increased output 
emitter-follower VBE drop. 

When the driver gate delivers a full ECL swing, the signal 
propagates from point A arriving at point B a time TO later. At 

point B the Signal is reflected as a function of PL. The input 
impedance of the receiving gate is large relative to the line 
characteristic impedance, therefore: 

PL = (RT - ZO) I (RT + ZO) = 1 (eqt.l0) 

A large positive reflection occurs resulting in overshoot. The 
reflected Signal reaches point A at time 2TO, and a large 
negative reflection results because the output impedance of 
the driver gate is much less than the line characteristic 
impedance (i.e. RO « ZO). In this case the reflection 
coefficient is negative. 

Ps = (RO - ZO) I (RO + Zo) (eqt.ll) 

The signal is re-reflected back toward the load arriving at time 
3TO resulting in undershoot at point B. This re-reflection of 

Microstrip 

Zo(Q) Fanout = 1 Fanout = 2 

Lmax (in) Lmax (In) 

50 0.3 0.2 

68 0.3 0.15 

75 0.3 0.15 

82 0.3 0.1 

90 0.3 0.1 

100 0.25 0.1 

signals continues between the source and load impedances 
causing ringing to appear on the output response. 

The impetus in restricting interconnect lengths is to 
mitigate the effects of overshoot and undershoot. A handy rule 

. of thumb is that the undershoot can be limited to less than 15% 
of the logic swing if the two way line delay is less than the rise 
time of the pulse. With an undershoot of <15% the physics of 
the situation will result in an overshoot which will not cause 
saturation problems at the receiving input. Thus, the maximum 
line length can be determined using Equation 12. 

Lmax < tR/2*TpO (unit length) 

where: 
L Line Length 
tR Rise time 
TpO = Propagation Oelay per unit Length 

(eqt.12) 

Further, the propagation delay increases with gate loading, 
thus the actual delay per unit length (TpO') is given as: 

TpO'=TpO*V(1 +CO/(L*CO» 

Substitution of the modified delay per unit length into Equation 
12 and rearranging yields Equation 13: 

tR~(2*L)*TpO*V(1 +CO/(L • CO» (eqt.13) 

Solving Equation 13 for the maximum line length produces: 

Lmax = 0.5 • (v«CO I CO) ** 2 
+ (tRlTpO) •• 2) - Co/CO 

(eqt.14) 

Assuming a worst case capacitance of 2 pF and a rise time of 
200 ps for the ECLinPS family gives a value of 0.3 inches for 
the maximum open line length. 

Table 8 shows maximum open line lengths derived from 
SPICE simulations for single and double gate loads, a 
maximum overshoot of 40% and undershoot of 20% was 

assumed. The simulation results indicate that for a 50 n line a 
stub length of ;5; 0.3 inches will limit the overshoot to less than 
40%, and the undershoot to within 20% of the logic swing. 
Signal traces will most assuredly be larger than 0.3" for all but 
the simplest of interconnects, thus for most practical applica
tions it will be necessary to use ECLinPS devices in a 
controlled impedance environment. 

Stripline 

Fanout = 1 Fanout = 2 

Lmax(ln) Lmax(ln) 

0.3 0.15 

0.25 0.1 

0.25 0.1 

0.25 0.1 

0.25 0.1 

0.25 0.1 

Table 8. SPICE Derived Maximum Open Line Lengths for ECLlnPS Designs 
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PARALLEL TERMINATION 

When the fastest circuit performance or the ability to drive 
distributed loads is desired, parallel termination is the method 
of choice. An important feature of the parallel termination 
scheme is the undistorted waveform along the full length of the 
line. A parallel terminated line is one in which the receiving end 
is terminated to a voltage (VTT) through a resistor (RT) with a 
value equal to the line characteristic impedance (Figure 52a). 
An advantage ofthis technique is that power consumption can 

be decreased by a judicious choice of VTT. For 50 0 systems 
the typical value of VTT is negative two volts. 

Vn 

Figure 52a. Parallel Termination to VTT 

Figure 52b. Thevenln Equivalent 
Parallel Termination 

Figure 52. Parallel Termination Schemes 

Although the single resistor termination to VTT conserves 
power, it offers the disadvantage of requiring an additional 
supply voltage. An altemate approach to using a single power 
supply is to use a resistor divider network as shown in Figure 
52b. The Thevenin equivalent of the two resistors is a single 
resistor equal to the characteristic impedance of the line, and 
terminated to VTT. The values for resistors R1 and R2 may be 
obtained from the following relationships: 

R2 = (VEE I VTT) • Zo 
R1 = (R2 • VTT)f(VEE. -VTT) 

(eqt. 15) 
(eqt.16) 

For a nominal 10E supply voltage of -5.2V and VTT of -2V: 

R2 = 2.6' Zo 
R1 =R2f1.6 

(eqt.17) 
(eqt.18) 

For a nominal 1 00 E supply voltage of -4.5V and VTT of -2V 

R2 =2.25' Zo 
R1 = R2f 1.25 

(eqt. 19) 
(eqt.20) 

Table 9 provides a reference of values for the resistor divider 
network of Figure 52b. 

10E 100E 

ZO(O) R1 (0) R2(0) R1 (0) R2(0) 

50 81 130 90 113 

70 113 182 126 158 

75 121 195 135 169 

80 130 208 144 180 

90 146 234 161 202 

100 162 260 180 225 

120 194 312 216 270 

150 243 390 270 338 

Table 9. Thevenin Termination Resistor Values 

For both configurations, when the equivalent termination 
resistance matches the line impedance no reflection occurs 
because all the energy in the signal is absorbed by the 
termination. Hence, the primary tradeoff between the two 
types of termination schemes are power versus power 
supply requirements. As mentioned earlier, the VTT scenario 
requires an extra power supply, however the Theveninization 
technique will consume 10 fold more DC power. Fortunately 
this extra power consumption will not be seen on the die, 
therefore both techniques will result in the same die junction 
temperatures. 

ECLinPS output drivers consists of emitter followers 

designed to drive a 50 0 load into a negative two volt supply 
(VTT). Under these conditions the nominal 1 0 E output levels 
are-1.75 volts at 5 mA forthe low state and -0.9 volts at 22 mA 
for the high state. For the 100 E devices the nominal output 
levels are -0.955 volts at 20.9 mA forthe high state and -1.705 
volts at 5.9 mA for the low state. 

Figure 53 shows the nominal output characteristics for 
ECLinPS devices driving various load impedances retumed to 
a negative two volt supply. This plot applies to both 10 E and 
100 E versions of the ECLinPS family. The output resistances 
RH (high state output resistance) and RL (low state output 
resistance) are obtained from the reciprocal of the slope althe 
desired operating pOint. Many applications require loads other 

than 50 0, the resulting VOH and VOL levels can be estimated 
using the following technique. 
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Figure 53. ECLlnPS Output Characteristics 

10EDEVICES 

The equivalent output circuit is shown in Figure 54. The 
output levels are estimated from Figure' 54 as follows: 

VOH = -770 mV • 6*IHOUT 

-nOmV 

-1710mV 

Figure 54. Equivalent Model for 
Calculating 10 E Output Levels 

(eqt. 21) 

VOH 

VOL 
RT 

Vn 

where: 

IHOUT = (-770 mV - VTT) / (6 n + RT) 

and 
VOL = -1710 mV - S*ILOUT (eqt.22) 

where: 

ILOUT = (-1710 mV - VTT) / (S n + RT) 

100 E DEVICES 

The equivalent output circuit is shown in Figure 55. The 
output levels are estimated from Figure 55 as follows: 

VOH = -830 mV - 6*IHOUT (eqt.23) 

where: 

IHOUT = (-830 mV - VTT) / (6 n + RT) 

VOH 
-830 mV 

VOL 

-1660mV 

and 

Figure 55. Equivalent Circuit for 
Calculating 100 E Output Levels 

VOL = -1660 mV - S*ILOUT 

where: 

ILOUT= (-1660 mV - VTT)/(S n + RT) 

RT 

Vn 

(eqt.24) 
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SIP RESISTORS 

The choice of resistor type for use as the termination re
sistor has several alternatives. Although the use of a discrete, 
preferably chip resistor, offers the best isolation and lowest 
parasitic additions there are SIP resistor packs which will work 
fine for ECLinPS designs. SIP resistors offer a level of density 
which is impossible to obtain using their discrete counterparts. 
However, there are some guidelines which the user should fol
low when using SIP resistor packs. Always terminate 
complimentary outputs in the same pack to minimize induc
tance effects on the SI P power pin. Noise generated on this pin 
will couple directly into all of the resistors in the pack. In addi
tion, the SIP package should incorporate bypass capacitors in 
the design (Figure 56). These capacitors are necessary to help 
maintain a solid VTT level within the package, again mitigating 
any potential crosstalk orfeedthrough effects. A 10 pin SIP like 
the DALE CSRC-1 OB21-500J/1 03M, is suitable for providing 

50 Q terminations while maintaining a relatively noise free en
vironment to non-switching inputs. 

Figure 56. Standard ECl 10 pin SIP 

SERIES TERMINATION TECHNIQUE 

Series Damping is a technique in which a termination 
resistance is placed between the driver and the transmission 
line with no termination resistance placed at the receiving end 
of the line (Figure 57). 

Series Termination is a special case of series damping in 
which the sum of the termination resistor (RST) and the output 
impedance of the driving gate (RO) is equal to the line 
characteristic impedance. 

RST+ RO=ZO 

~~ 
% RE Zo 

VEE 

Figure 57. Series Termination 

Series termination techniques are useful when the 
interconnect lengths are long or impedance discontinuities 
exist on the line. Additionally, the signal travels down the line at 
half amplitude minimizing problems associated with crosstalk. 
Unfortunately, a drawback with this technique is the possibility 
of a two step signal appearing when the driven inputs are far 
from the end of the transmission line. To avoid this problem the 
distance between the end of the transmission line and input 

gates should adhere to the guidelines specified in Table 8 from 
the section on unterminated lines. 

SERIES TERMINATION THEORY 

When the output of the series terminated driver gate 

switches, a change in voltage (d VB) occurs at the input to the 
transmission line: 

dVB = VIN * (ZO) / (RST + RS + ZO) (eql. 25) 

where: 
VIN 
Zo = 
RS = 
RST = 

Internal Voltage Change 
Line Characteristic Impedance 
Output Impedance of the Driver Gate 
Termination Resistance 

Since Zo = RST + RS substitution into Equation 25 yields: 

(eqI.26) 

From Equation 26 an incident wave of half amplitude 
propagates down the transmission line. Since the transmis
sion line is unterminated at the receiving end, the reflection 
coefficient at the load is approximately unity; therefore the 
reflection causes the voltage to double at the receiving end. 
When the reflected wave arrives at the source end its energy is 
absorbed by the series resistance producing no further 
reflections as the impedance is equal to the characteristic 
impedance of the line. 

An extension of the series termination technique using 
parallel fanout eliminates the problem of lumped loading at the 
expense of extra transmission lines (Figure 58). 

RSTn 

n (TOTAL NUMBER OF LINES) 

Figure 58. Parallel Fanout using Series Termination 

CALCULATION OF RE 

RE functions to establish VOH and VOL levels and to 
provide the negative going drive into RST and Zo when the 
driver output switches to the low state. The value of RE must be 
such that the required current is supplied to each transmission 
line while not allowing the output transistor to turn off when 
switching from a high to a low state. An appropriate model is to 
treat the output emitter follower as a Simple switch (Figure 59). 
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Figure 59. Equivalent Circuit for RE Determination 

The worst case scenario occurs when the driver output 
emitter follower is cutoff during a negative going transition. 
When this happens the switch can be considered opened, 
and at the instant it opens the line characteristic impedance 
behaves as a linear resistor retumed to VOH. The model 
becomes a simple series resistive network as shown in 
Figure 60. 

~voo 
VEE -= 

Figure 60. Equivalent Circuit with Output Cutoff 

The maximum current occurs at the instant the switch 
opens and is given by Equation 27. 

IMAX = (VOH - VEE) I (RE + RST + lo) (eqt.27) 

The initial current must be sufficient to generate a transient 
voltage equal to half of the logic swing since the voltage at the 
receiving end of the line doubles for the series terminated 
case. To insure the pull down current is large enough to handle 
reflections caused by discontinuities and load capacitances 
the transient voltage is increased by 25%. Therefore, 

IINIT = (1.25*VSWING/2) I Zo (eqt.28) 

To satisfy the initial constraints IMAX > IINIT 

(VOH - VEE) I (RE + RST+lo) > (1.25*VSWING/2) /ZO 

For the 10 E series: 

VOH = -0.9 V, VSWING = 0.85 V, VEE = -5.2 V 

[-0.9 - (-5.2)) I (RST + RE + ZO) ~.531 I lo 

7.10 * Zo - RST~ RE (eqt.29) 

For the 100 E series: 

VOH = -0.955 V, VSWING = 0.75, VEE = -4.5 V 

6.56 * Zo - RST > RE (eqt.30) 

Figure 58 showed a modification ofthe series termination 
scheme in which several series terminated lines are driven by 
a single EeL gate. The principle concem when applying this 
technique is to maintain the current in the output emitter 
follower below the maximum rated value. The value for RE can 
be calculated by viewing the circuit in terms of conductances. 

For the 10 E series: 

11 RE ~ 11 (7.10*ZOI - RST1) + 
11 (7.1 0*Z02 - RST2) + 
11 (7.10*Z03 - RSTn) 

For the case where ZOI =Z02= ... =ZOn and 

RSTI =RST2=··· RSTn 

RE ~ (7.10* lo + RST)/n 

where n is the number of parallel circuits. 

For the 100 E series: 

11 RE ~ 11 (6.56*lol - RST1) + 
1 I (6.56*Z02 - RST2) + 
11 (6.56*Z03 - RSTn) 

For the case where lol =Z02= ... =lon and 

RST1=RST2=···RSTn 

(eqt. 31) 

(eqt.32) 

RE ~ (6.56 * Zo + RST) I n (eqt. 33) 

where n is the number of parallel circuits. 

When a series terminated line is driving more than a single 
EeL load the issue of maximum number of loads must be 
addressed. The factor limiting the number of loads is the 
voltage drop across the termination resistor caused by the 
input currents to the EeL loads when the loads are in the 
quiescent high state. A good rule olthumb is to determine ilthe 
loss in high state noise margin is acceptable. The loss in noise 
margin is given by 

NMLOSS = IT * (RST + RO) (eqt.34) 
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RO 

RST 

Zo 

Figure 61. Noise Margin Loss Example 

where: 
IT = Sum of IINH Currents 

For the majority of devices in the ECLinPS family the 
typical maximum value for quiescent high state input current is 

150 ~A. Thus for the circuit shown in Figure 61 in which three 

gate loads are present in a 50 Q environment the loss in high 
state noise margin is calculated as: 

NMLOSS=3'150~A' 50Q=22.5 mV 

ECLinPS 1/0 SPICE MODELING KIT 

Due to the heavier reliance on simulation tools for initial 
prototyping, Motorola has put together a SPICE modeling kit 
aimed at aiding the customer in modeling board interconnect 
behavior. The kit includes representative drivers and receivers 
as well as the necessary SPICE model parameters. In addition 
tips are provided for simulating a wide range of output 
conditions. The kit, in conjunction with todays CAD tools, can 
greatly simplify the design and characterization of critical nets 
in a design. Anyone interested in obtaining a copy is 
encouraged to contact an ECLinPS Application Engineer. 

Interfacing With ECLinPS 

INTERFACING TO EXISTING ECl FAMILIES 

There currently exists two basic standards for high 
performance ECL logic devices: 10H and 10K. To maximize 
system flexibility each member of the ECLinPS family is 
available in both of the existing ECL standards: 10 E series 
devices are compatible with the MECL 10H family; 100 E 
series devices are compatible with ECL 10K. 

The difference in the DC behavior of the outputs of the two 
different standards necessitates caution when mixing the two 
technologies into a single ended input design. As illustrated in 
Figures 62 and 63 and Table 10, there is no problem when a 
10H device is used to drive a 10K device, however problems 
arise when the scenario is reversed. 

For the case of a 10K device driving a 10H device the 
worst case noise margin is reduced to 35 mV, a noise margin 
which is unacceptable for most designs. Since the problems of 
interfacing are an output tracking rate versus a VBB tracking 
rate problem if the system uses only differential interconnect 
between the two technologies there will be no loss of noise 
margin and the design will operate as desired. 

Fortunately the ECLinPS family, by offering devices in 
both standards, allows the user to integrate higher perform
ance technology into his design without having to battle these 
interface problems. 

Another area of concern when interfacing to older slower 
logic families is the behavior of ECLinPS devices with slower 
input edge rates. Typically, other than clock inputs, the 
ECLinPS family will function properly for edge speeds of up to 
20 ns. For edges significantly slower than 20 nS the Schmitt 
trigger circuit of Figure 64 can be used to sharpen the edge 
rates reliably. 

Obviously a very slow edge rate will amplify differences in 
delay paths due to any offset of the VBB switching reference. 
This extra delay should be included in speed calculations of a 

design. For calculation purposes a worst case ±200 ps/ns 
gate-gain delay (delay versus input edge rate) can be 

assumed or a more typical value of ±75 ps/ns can be used. 

~ 
w 

'" ~ 
0 
> .... 
=> a. .... 
=> 
0 
~ 
=> a. 
;;;; 

Drvr> Rcvr NM - High NM - Low 

10H> 10H 150 rnV 150mV 

10H> 10K 145mV 125 mV 

10K> 10K 130mV 135mV 

10K> 10H 35mV 130mV 

Table 10. Worst-Case Noise Margins of 
a Mixed 10H and 10K Design 

10K DRIVING 10H 
~.8r----r----'----'----'----'----, 

10K VOH RANGE 
-1.0 1----,:----,----,----,----,-----1 

-1.2 

-1.4 

-1.6 

10K VOL RANGE 
-1.8 1---.,----,---,-----,---,-----1 

15 30 45 60 75 90 

TEMPERATURE (oG) 

Figure 62. Interfacing 10H ECL and 10K ECL 
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10H DRIVING 10KH 
~.8r---~------------------------. 

10H VOH RANGE 

-1.0 L~=-~=p======1F==t==i 
~ 
~ -1.2 

~ 
§Z 
~ -1.4 

5 o 

.. ~ -1.6 f-:~:.1::~.:t===±==±==--"1 
~ I-

-1.8 10H VOL RANGE 

15 30 45 60 

TEMPERATURE (OC) 

Figure 63. Interfacing 10H ECl and 
10K ECl (continued) 

75 90 

Clock inputs on flip flop devices in the ECLinPS family are 
especially sensitive to slow edge rates. Flip flops have been 
successfully clocked in a noise free bench setup environment 
with edge rates of up to 20 ns. However in ATE systems where 
more noise is present, clocking problems arise with input edge 
rates of greater than 6 or 7 ns. To ensure reliable operation in a 
system with input clock edges slower than 7 ns it is 
recommended that the signals be buffered with an ECLinPS 
buffer circuit (E522, E516, E501 etc) or, for extreme condi· 
tions, the Schmitt trigger of Figure 64 to provide the gain 
necessary to sharpen the edges on the clock pulse. 

400n 

0.011'F 

........,,..-----"'T""---o OUT 

~~----~r--I----r-oOUT 

lKn 

50n son 

~ 
Vn 

Vee 

Figure 64. Schmitt Trigger w/100 mV of Hysteresis 

INTERFACING TO TTUCMOS LOGIC 

To interface ECLinPS devices to TTL or CMOS subsys
tems there exists several new product offerings, as well as 
several existing devices, in the MECl 10H family which are 
ideally suited to the task. These translation devices are 
specially suited for clock distribution, DRAM driving as well as 
general purpose translation in both single supply and dual 
supply environments. 

In mixed technology environments it is recommended 
that the noisy supplies of TTL and CMOS circuits be 
isolated from the ECl supplies. This can be done either 
through separate power planes in the board or a common 
plane with isolated ECl and TTL power sub-planes. The 
planes of common voltages (ie. ECl VCC and TTL ground 
for split supply systems or common VCC and ground for a 
single supply system) should then be connected to a 
common system ground or power supply through an 
appropriate edge connector. 

INTERFACING TO GaAs LOGIC 

In general, GaAs logic is designed to interface directly 
with ECl, however in some instances the worst case VOH of a 
GaAs output can go as high as -o.3V. An ECLinPS device, 
depending on the input structure, may become saturated when 
driven with a -o.3V signal. It is recommended that if the 
designer is using a GaAs device which produces these -o.3V 
signals in an ECLinPS design he contact a Motorola Applica
tions Engineer to determine if the ECLinPS device being 
driven will be susceptible to saturation. 

ACCOUPLING 

In some cases it may be necessary to interface an 
ECLinPS design with a signal which lacks any DC offset. The 
differential devices in the ECLinPS family are ideally suited for 
this application. As pictured in Figure 65 the signal can be AC 
coupled and biased around the VBB switching reference olthe 
device. Note that this scheme only works for a data stream with 
no DC bias, for data streams such as RZ or unencoded NRZ 
DC restoration must be performed prior to AC coupling it to an 
ECLinPS device. 

IN o--jl--"""T""--I ........,r-----........ -----o OUT 

0.0011'F 

~~-----+--,--oOUT 

50n son 

Vee 
Vn 

Figure 65. AC Couple Circuit 
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The 50 Q resistor of Figure 65 provides the termination 
impedance while the VSB pin provides the DC offset. The 
capacitor used to couple the signal must have an impedance of 

«50 Q for all frequency components of the input signal. 
Because large capacitors appear somewhat inductive at high 
frequencies it may be necessary to use a small capacitor in 
parallel with a larger one to achieve satisfactory operation. In 
addition it is important to bypass the VBB line when used in this 
manner to minimize the noise coupled into the device. 

Because the AC signal is biased around VSS, the output 
of the ECLinPS device when AC coupled will have a duty cycle 
identical to the input. Thus this type of application is ideal for 
transforming high frequency sinusoidal waveforms from an 
oscillator into a square wave with a 50% duty cycle. The Ea16 
device is a specialized line receiver with a much higher 
bandwidth than alternative ECLinPS devices, therefore for 
frequencies of >500MHz it is recornmended that the designer 
use this device. 

The above mentioned scenario will work fine as long as 
the input signal is present, however if the the inputs to the AC 
coupled device are left open problems may occur. With no 
input signal both inputs will go to VBB and an undefined output, 
and perhaps an oscillating output, will result. If a defined output 
is necessary for an open input scenario, the circuit of Figure 66 
can be used. The resistor tree between VCC and VSS creates 
an offset between the two inputs so that if the driving signal is 
lost a stable defined output will occur. 

Vee 

IN o---j f---+---1 ........ ,-----,.---0 OUT 
0.0011lF 

0.011lF 
50n 50n 

Vss 
Vrr 

Figure 66. AC Couple Circuit with DC Offset 

Unfortunately this configuration will adversely affect the 
duty cycle of the output. Depending on the frequency of the 
output, the duty cycle will change due to the longer distance to 
thresold on a rising edge as opposed to a falling edge. With this 
in mind, it becomes obvious that the smallest feasible offset 
would be the best solution. For stability a minimum of 25 mV is 
recommended, however this will not produce full ECl levels at 
the outputs of an E516 and thus another differential gate 
should be used to further amplify the signal. The gain of the 
Ea16 on the other hand is sufficient to produce acceptable 
levels at the outputs for DC input voltage differences of 25 mV. 
If a 150 mV offset is used full ECl levels will be seen at the 
outputs ofthe E516 however the price in duty cycle skew will be 
high. Of course if the signal is divided after it is received the 
duty cycle will be restored. 

When using the circuit of Figure 66 care should be taken 
to limit the current sunk by the VBB pin to a maximum of 0.5 
mAo To achieve an offset of greater than 25 mVforthe circuit of 
Figure 66 the DC current will necessarily need to be greater 
than 0.5 mAo To alleviate this dilemma one of the gates of the 
E516 can be configured as pictures in Figure 67 to generate a 
VBB reference with the necessary current sinking capability. A 
single gate configured in this way will source or sink up to 10 
mA without a significant shift in the generated VBB level. If 
more current is needed several gates can be connected in 
parallel to provide the extra drive capability. 

Notethatlhe circuit pictured in Figure 66will result inthe Q 
outputs going high when the inputs are left open. lithe opposite 
is desired the resistor to VCC can be tied to the inverting input 
and VBB to the non-inverting input. 

Vss---()I A>---....L---,.-o VSB 

50n 

SINGLE GATE Vss GENERATOR 

Vrr 

Vss----C:l A}----+---.--G VSS 

Vss---(JI 
50n 

MULTIPLE GATE Vss GENERATOR 

Vrr 

Figure 67. High Current Vee Generator 

MOTOROLA MILITARY MECL DATA 
1-47 



MOTOROLA MILITARY MECL DATA 
1-48 



MOTOROLA MILITARY MECL DATA 
2-1 

MECL10H 



.. 

® MOTOROLA 

4-Bit Binary Counter 

ELECTRICALLY TESTED PER: 
5962-8759001 

The 1 OH416 is a high-speed synchronous, presettable, cascadable 4-bit binary 
counter. It is useful for a large number of conversion, counting and digital integra
tion applications . 

• Counting Frequency, 200 MHz Minimum 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC BURN-IN 

(CONDITION C) 

VCCl 5 2 GND 

01 2 6 3 51 ntoVn 

00 3 7 4 51 ntoVn 

TC 4 8 5 51 QtoVn 

PE 5 9 7 OPEN 

CE 6 10 8 OPEN 

Po 7 11 9 GND 

VEE 8 12 10 VEE 

Pl 9 13 12 GND 

P2 10 14 13 GND 

P3 11 15 14 GND 

MR 12 16 15 OPEN 

CP 13 1 17 CPl 

03 14 2 18 51 ntoVn 

02 15 3- 19 51 ntoVn 

VCC2 16 4 20 GND 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

PIN NAMES 

NAME FUNcnON 

PE Parallel Load Enable (Active Low) 

Pn 

CP 

CE 

MR 

TC 

On 

Parallel Inputs 

Clock Inputs (Clocks on Positive Transition) 

Count Enable (Low to Count) 

Master Reset (High forces all 0 Ou1puts Low) 

Terminal Count (10010, Low at HLLH; 10016 
LowatHHHH) 

Counter Outputs 
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Military 10H416 

~ .'0 1111111 
AVAILABLE AS 

1) JAN: N/A 
2) SMD: 5962-8759001 
3) 883: 10H4161BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC: 2 

The letter "M" appears before 
the slash on LCC. 



10H416 

NOTE: This diagram is provided for understanding of logic op,eration only. It should not be used for evaluation of propagation 
delay!! as many gate functions are achieved internally without incurring a full gate delay. 

Figure 1. 4-Blt Binary Counter Logic Diagram 
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CE PE MR 

L L L 

H L L 

L H L 

H H L 

X X L 

X X H 

L=Low 
H = High Voltage Level 
X = Don't Care 

10H416 
TRUTH TABLE 

CP FUNCTION 
Z Load Parallel (Pn to an) 

Z Load Parallel (Pn to an) 

Z Count 

Z Hold 

ZZ Master Respond; Slave Hold 

X Reset (an = Low~ TC = High) 

Z = Clock Pulse (Low to High) 
ZZ = Clock Pulse (High to Low) 

Features include assertion inputs and outputs on each olthe lour master/slave counting flip-flops. Terminal count is generated internally in a manner 
that allows synchronous loading at nearly the speed of the basic counter. 

NOTES 

PINA Cock Input 

On or PC Output 

RT 

-= 

CP 

MR 

VCC 

POI 00 

100Q 
00 01 02 03 

-= 

1. Ll and L2 = equal length of 50 Q impedance line, < 5.0 pF. 
2. RT = 50 Q termination of scope. 
3. Decoupling 0.1 I1F from gnd to VEE and VCC. 
4. VCCI = VCC2 = 2.0 V. 
5. VEE = -3.2 V. 

Figure 2, Test Circuit and Waveforms (Clock to Output) 
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NOTES 
1. Ll and L2 = equal length of 50 a impedance line. 
2. RT = 50 a termination of scope. 
3. CL = Jig and stray capacitance < 5.0 pF 
3. Decoupling 0.1 IlF from gnd 10 VEE and VCC. 
4. VCCl = VCC2 = 2.0 V. 
5. VEE = -3.2 V. 

50% 

ISETUP--

PINC(C'P) ---+--

PINB 

MR 

10H416 

VCC 

8100 

lkQ 

IJNE ----
(PEorCE) '\ 

PINF 
(Cp) 

On ---------

IHOLD 

50% 

''---1---'/ 

tsETUP ---
II" 

50% 

" 

Figure 3. Test Circuit and Waveforms (Master Reset to Output) 
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10H416 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA=25'e -0.78 

TA=125'e -0.65 

TA=-55'e -0.84 

Units 

I 
Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEl VEE2 

-1.95 -1.11 -1.48 +1.11 +0.31 -5.46 -4.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

-1.95 -1.16 -1.51 +1.01 +0.28 -5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25'e + 125'e -55 'e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHl VIL1 VEEl VEE2 Vee P.U.T. 

VOH High Output Voltage -1.01 -0.78 -0.86 - 0.65 -1.06 -0.84 V 9 -11, 7,13 13 8 1,16 2-4,14,15 

VOL Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 12,13 13 8 1,16 2-4,14,15 

VOHA High Output Voltage -1.01 - 0.78 -0.65 - 0.65 -1.06 -0.84 V 8 8 1,16 2-4,14,15 

VOLA Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 8 8 1,16 2-4,14,15 

lEE Power Supply Current - 115 -126 -126 rnA 8 1,16 8 

IIH Input Current High 265 450 450 jlA 5 -7, 9 -11 8 1,16 5 -7, 9-11 

IIH1 Input Current High 700 1190 1190 jlA 912 8 1,16 12 

IlL Input Current Low 0.5 0.3 0.5 jlA 
5-7. 

8 1,16 5-7,9-13 9-13 

VEEL 

-2.94 

-2.94 

-2.94 
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10H416 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outpuls are terminated through a 100 Q resistor 
to 0.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHI 

TA =25 °e -0.780 

TA=125°e -0.650 

TA =-55 °e -0.840 

Units 

Test Voltage Values (Volts) 

VILI VIH2 VIL2 PSI PS2 VEEI VEE2 VEEL 

-1.950 -1.11 -1.48 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.950 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.950 -1.16 -1.51 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25° e + 125° e _55° e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT PSI PS2 Vee VEEL elk P.U.T. 

tTLH Rise Time 0.5 2.1 0.5 2.2 0.5 2.0 ns 5 -13 4 9 -11 7 1,16 8 2,3,14,15 

trHL Fall Time 0.5 2.1 0.5 2.2 0.5 2.0 ns 5 -13 4 9 -11 7 1,16 8 2,3,14,15 

Ipd Propagalion Delay 

ClktoQ 1.0 2.6 1.0 2.9 1.0 2.5 ns 12,13 14 7,9-11 7 1,16 8 2 - 4,15 

ClktoTC 0.7 2.6 0.7 2.9 0.7 2.5 ns 12,13 14 7,9-11 7 1,16 8 2 -4,15 

MRtoQ 0.7 2.6 0.7 2.9 0.7 2.5 ns 12,13 14 7,9-11 7 1,16 8 2 -4, 15 

tSET Setup Time 

Pn to Clk 2.0 2.0 2.0 ns 5-7 3,14 5,7,9-11 1,16 8 13 3,14 

CE or PE to Clk 2.5 2.5 2.5 ns 5-7 3,14 5,7,9-11 1,16 8 13 3,14 

tHOLD Hold Time 

Clk to Pn 1.0 1.0 1.0 ns 5-7 3,14 5,7,9-11 1,16 8 13 3,14 

Clk to PE or CE 0.5 0.5 0.5 ns 5-7 3,14 5,7,9-11 1,16 8 13 3,14 

fCount Count Frequency 200 200 200 MHz 13 3 9 1,16 _ 8 2,4,14,15 
- --



® MOTOROLA 

Quad 2-lnput NOR Gate with Strobe 

ELECTRICALLY TESTED PER: 
MPG 10H500 

The 1 OH500 is a quad 2 Input NOR gate. Each gate has 3 inputs. two of which 
are independent and one of which is tied common to all four gates. 

The MECL 10H part is a funclionaVpinout duplication of the standard MECL 
10K family part. with 100% improvement in propagation delay. and no increase 
in power-supply. 

• Propagation Delay. 1.0 ns Typical 
• 40 mW Max/Gate (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 
• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

AOUT 2 6 3 

BOUT 3 7 4 

AIN 4 B 5 

AIN 5 9 7 

BIN 6 10 8 

BIN 7 11 9 

VEE 8 12 10 

Common Input 9 13 12 

CIN 10 14 13 

CIN 11 15 14 

DIN 12 16 15 

DIN 13 17 

COUT 14 2 18 

DOUT 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vrr = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

510toVTT 

510toVTT 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

510toVTT 

510toVTT 

GND 

MOTOROLA MILITARY MECL DATA 
2·8 

Military 10H500 

IIJJIJJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:10H5OWBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 

AoUT 2 

AIN 

AIN 

BIN 

BIN 10 CIN 

VEE 9 Common 
Input 
(A. 8. C.D) 

LOGIC DIAGRAM 

4 
2 

5 

6 
3 

7 

10 
14 

11 

12 
15 

13 

2=4 ... 5 ... 9 



Channel A 

r. 

Coax 
• Pulse 
Generalor C>--+ 

• Pulse generator must be capable of rise and fall 
times of 2.0 ns + 0.2 ns. 

Rl = 50 n resistor in series with a 50 n coax 
constituting the 100 n load 

NOTES 

10HSOO 

VCC=+2.0V 

16 

D.U.T 

VEE =-2.94 V 

1. Unused outputs should be loaded 100 n to GND. 
2. Length of CoaxA and CoaxB should be equal for equal time delay. 
3. 2: 1 divider may be used. 
4. tr = tf = 2.0 ns (20% - 80%) ± 0.2 ns. 

VOUT 

NOTES 

80% 
50% 
20% 

80% 
50% 
20% 

1+---- ~20 ns ----I 

tn.H 
80% 

50% 

20% 

80% 

50% 

20% 

~ B-:-:-------:-:~{[ 
1. VIN waveform has the following characteristics: 

a) Pulse width ~ 20 ns. 
b) frequency = 1.0 MHz. 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-9 

PSI 

PS2 
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10H500 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.65 

TA=-55°e -O.B4 

Units 

Test Voltage Values (Volts) 

VIL VIHA VILA PS1 PS2 VEE1 VEE2 V.EEL 

-1.95 -1.11 ·1.48 +1.11 +0.31 -5.46 ·4.94 -2.94 

-1.95 -0.11 ·1.48 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 ·1.51 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C -55°C Pinouts referenced are for DlL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 g to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHl VILl VIHA VILA VEEl VEE2 Vee P.U.T. 

VOH High Output Voltage -1.01 -0.78 ·0.86 -0.65 -1.06 -0.84 V 
4,5, 

8 1,16 2,3,14,15 10,11 

VOL Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 
4-7, 

8 1,16 2,3,14,15 9·13 

VOHA High Output Voltage -1.01 -0.78 -0.86 ·0.65 -1.06 -0.84 V 
4-7, 

8 8 1,16 2,3,14,15 9-13 

VOLA Low Output Voltage ·1.95 ·1.58 -1.95 -1.565 ·1.95 -1.61 V 
4-7, 

8 8 1,16 2,3,14,15 9-13 

lEE Power Supply Current -26 -29 -29 rnA 8 1,16 8 

IIH Input.Current High 295 500 500 !IA 
4-7, 

8 1,16 4-7,10·13 10-13 

IIHl Input C!lrrent High 360 610 610 !IA 9 8 1,16 9 

IlL Input Current Low 0.5 0.3 0.5 !IA 
4-7, 

8 1,16 4-7,10·13 9-13 
--- - ---- - ---

I 

I 

I 

I 

I 
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10H500 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

. than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25°e + 125°C -55 °e 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 

Min Max Min Max Min Max 

trLH Rise Time 0.5 1.8 0.66 2.34 0.6 2.1 

trHL Fall time 0.5 1.8 0.66 2.34 0.6 2.1 

tpLH 
Propagation Delay 

0.6 1.5 0.84 2.04 0.66 1.92 Low to High 

tpHL 
Propagation Delay 

0.6 1.5 0.84 2.04 0.66 1.92 High to Low 

Test 
Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA PSl PS2 VEEl VEE2 

TA=25°e -0.78 -1.95 -1.11 -1.48 +1.11 +0.31 -5.46 -4.94 

TA=125°e -0.65 -1.95 -0.11 -1.48 +1.24 +0.36 -5.46 -4.94 

TA=-55°e -0.84 -1.95 -1.16 -1.51 +1.01 +0.28 -5.46 -4.94 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2.0 V, All tests rferenced to Fig 1, Output Load = 100 n to GND 

VIN VOUT Vee VEEL P.U.T. 

ns 4,6 2,3 1,16 8 2,3,14,15 

ns 4,6 2,3 1,16 8 2,3,14,15 

ns 10,13 14,15 1,16 8 2,3,14 

ns 10,13 14,15 1,16 8 2,3,14 

II 

VEEL 

-2.94 

-2.94 

-2.94 



II 

® MOTOROLA 

Quad ORiNOR Gate 

ELECTRICALLY TESTED PER: 
5962-8750301 

The 10H501 Is a quad 2-input ORINOR gate with one input from each gate 
common to pin 12. 

This MECL 10H part is a functional/pinout duplication of the standard MECL 
10K family part, with 100% improvement in propagation delay, and no increase 
in power-supply current. 

• Propagation Delay, 1.0 ns Typical 

• 40 mW Max/Gate (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNcnON OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

BoUT 3 7 4 

AIN 4 B 5 

AoUT 5 9 7 

BoUT 6 10 8 

BIN 7 11 9 

VEE B 12 10 

DOUT 9 13 12 

CIN 10 14 13 

COUT 11 15 14 

Common Input 12 16 15 

DIN 13 17 

COUT 14 2 18 

DOUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

50 QtoVn 

50 QtoVn 

50ntoVn 

50ntoVn 

50ntoVn 

50ntoVn 

VEE· 

510QtoVn 

510QtoVn 

510QtoVn 

OPEN 

50QtoVn 

50QtoVn 

50QtoVn 

GND 

MOTOROLA MILITARY MECL DATA 
2-12 

Military 10H501 

iIJJj,t 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8750301 
3)883:10H501IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 

AoUT 2 

BoUT 3 

AIN 4 

AOUT 5 

BoUT 6 

BIN 7 

14 COUT 
13 DIN 

Common 
Inpul 

11 COUT 

LOGIC DIAGRAM 

4 

7 

5 

10 ~~~~------14 

--' ...... ----- 11 

13 +-'-"'~""""'oa---- 15 

12 9 



Pulse 
Generator ~ 

Inpul 

NOTES 

VIN 
To Channel"A" 

t 

1. tr = tf = 1.0 ns ± 0.1 ns. 
2. PW,,20 ns. 
3. PRF = 1.0 MHz. 

NOTES 

10H501 

VCC1 = VCC2 = 2.0 Vdc 

0.111F 
I ±20% 

VEEL = - 2.94 Vdc 

1. All input and output cables to the scope are equal lengths of 50 Q coaxial 
cable. Wire length should be :s; 0.250 inches (6.35 mm) from TPIN to input pin 
and TPOUT to output pin. 

2. Outputs not under test should be connected to a 100 Q resistor to ground. 
3. CL = (test jig) :s; 5.0 pF. 

VIN 
80% 
50% 

20% 

VOUT 

tf 

tPHL 

trHL 
trLH 
80% 
50% 

20% 

!+---+tPLH 

O.II1F 
:± ±20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2·13 

50Q 
±5.0% 

- - PS2 

II 
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10H501 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA=25°C -0.78 

TA=125°C -0.65 

TA=-55°e -0.84 

Units 

II 
Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEl VEE2 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °C -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE1 VEE2 Vee P.U.T. 

VOH High Output Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 
4,7,10 4,7,10 

8 1,16 
2,3,5,6,9, 

12,13 12,13 11,14,15 

VOL Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 
4,7,10 4,7,10 

8 1,16 
2,3,5,6,9, 

12,13 12,13 11,14,15 

VOHA High Output Voltage -1.01 -0.78 ·-0.86 -0.65 -1.06 -0.84 V 
4,7,10 4,7,10 

8 8 1,16 
2,3,5,6,9, 

12,13 12,13 11,14,15 

VOLA Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 
4,7,10 4,7,10 

8 8 1,16 2,3,5,6,9, 
12,13 12,13 11,14,15 

lEE Power Supply Current -26 -29 -29 mA 8 1,16 8 

IIHl Input Current High 265 425 425 I1A 
4,7, 

8 1,16 4,7,10,13 10,13 

112 Input Current High 535 850 850 I1A 12 8 1,16 12 

IlL Input Current Low 0.5 0.3 0.5 I1A 
4,7,10 

8 1,16 4,7,10,12,13 12,13 
-- --- --
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10H501 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25°e + 125 °e -55°e 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

trLH 
Rise Time 

OA 1.65 0.4 1.7 0.4 1.65 (common) 

trHL 
Fall time 

OA 1.65 0.4 1.7 0.4 1.65 (common) 

Propagation Delay 
tpLH Low to High 0.5 1.6 0.5 1.8 0.5 1.6 

(common) 

Propagation Delay 
tpHL High to Low 0.5 1.6 0.5 1.8 0.5 1.6 

(common) 

trLH 
Rise Time 

OA 1.6 0.4 1.6 OA 1.6 (others) 

trHL 
Fall time 

OA 1.6 0.4 1.6 OA 1.6 (others) 

Propagation Delay 
tpLH Low to High 0.3 1.5 0.3 1.7 0.3 1.5 

(others) 

Propagation Delay 
tpHL High to Low 0.3 1.5 0.3 1.7 0.3 1.5 

(others) 

Test Test Voltage Values (Volts) 

Temperature VIHl VILl VIH2 VIL2 PSl PS2 VEEl VEE2 

TA=25°e -0.78 -1.95 -1.11 -IA80 +1.11 +0.31 -5A6 -4.94 

TA=125°e -0.65 -1.95 -0.96 -IA65 +1.24 +0.36 -5A6 -4.94 

TA=-55°e -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5A6 -4.94 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for DlL package, check Pin Assignments 

Vee = 2.0 V, Output Load = 100 Q to GND 

VIN VOUT Vee VEEL P.U.T. 

ns 4 2,5 1,16 8 2 

ns 7 3 1,16 8 2,5 

ns 12 5 1,16 8 2 

ns 12 15 1,16 8 2,5 

ns 4 2,5 1,16 8 2 

ns 7 3 1,16 8 2,5 

ns 12 5 1,16 8 2 

ns 12 15 1,16 8 2,5 

II 

VEEL 

-2.94 

-2.94 

-2.94 



II 

® MOTOROLA 

Quad 2-lnput NOR Gate 
ELECTRICALLY TESTED PER: 
5962-8755701 

The 10H502 is a quad 2-input NOR gate.The 10H502 provides one gate with 
ORINOR outputs. This MECL 10H part is a functional/pinout duplication of the 
standard MECL 10K family part, with 100% improvement in propagation delay 
and no increases in power-supply current. 

• Propagation Delay, 1.0 ns Typical 

• 40 mW Max/Gate (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

BOUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

B,N 6 10 8 

B,N 7 11 9 

VEE 8 12 10 

DOUT 9 13 12 

C,N 10 14 13 

C,N 11 15 14 

DIN 12 16 15 

DIN 13 1 17 

COUT 14 2 18 

DOUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONOmONC) 

GND 

51 (lloVn 

51 (l 10 Vn 

51 (lloVn 

OPEN 

51 (lloVn 

OPEN 

VEE 

51 (l 10 Vn 

51 (lloVn 

OPEN 

51 (lloVn 

OPEN 

51 (lloVn 

51 (l 10 Vn 

GND 

MOTOROLA MILITARY MECL DATA 
2-16 

Military 10H502 

iJJIJIJJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8755701 
3) 883: 10H502lBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 

-L. __ ..... 

DIN 
11 C'N 

9 DOUT 

LOGIC DIAGRAM 

:~2 

~~==D!---- 15 
9 



10H502 

VIN 
To Channel'A" 

Pulse 
Generator 0----+ 
Input 

NOTES 
1. Ir= If= 1.0 ns + 0.1 ns. 
2. PW;:,20 ns. 
3. PRF = 1.0 MHz. 

NOTES 

t 
2511F 

±20% 1 0.1 I1F 
T ±20% 

VEEL = - 2.94 Vdc 

1. All inpul and output cables to the scope are equal lengths of 50 0 coaxial 
cable. Wire length should be ~ 0.250 inches (6.35 mm) from TPIN to Input pin 
and TPOUT 10 output pin. 

2. Outputs not under test should be connected to a 100 0 resistor to ground. 

VOUT(ORj 

VOUT(NORj 

80% 
50% 

tf 

20% --H-\C 

----+~~t tPHL 
80% 

I+---of- tPLH 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-17 

trHL 

VOUT 
OR 

t 

500 

PS1 

II 
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II 
10H502 

QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the de specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+ 25 °e + 125 °e -55°e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

VOH 
High Output - 1.01 - 0.78 -0.86 -0.65 -1.06 - 0.84 Voltage 

VOL 
Low Output 

-1.95 -1.58 -1.95 -1.565 -1.95 - 1.61 Voltage 

VOHl 
High Output -1.01 - 0.78 -0.86 -0.65 -1.06 - 0.84 Voltage 

VOL1 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 Voltage 

lEE 
Power Supply 

-26 - 29 - 29 Current 

IIHl 
Input Current 

265 425 425 High 

IlL 
Input Current 

0.5 0.3 0.5 Low 
- ---- - - --L __ --

Units 

V 

V 

V 

V 

rnA 

I1A 

I1A 
--

Test 
Test Voltage Values (Volts) 

Temperature VIHl VILl VIH2 VIL2 PSl PS2 VEEl VEE2 VEEL 

TA",25°e -0.78 -1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

TA'" 125 °e -0.65 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

TA",-55°e -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 

Vee'" 0 V, Output Load", 100 Q to - 2.0 V 

VIHl VIL1 VIH2 VIL2 VEEl VEE2 Vee P.U.T. 

12,13 
4-7 

8 1,16 2,3,9, 14, 15 12, 13 

5-7 
10-13 8 1,16 2,3,9,14,15 10-13 

12,13 
4,6 

8 8 1,16 2,9,15 10-13 

4-7 
12,13 8 8 1,16 2,9,15 10-13 

8 1,16 8 

4,7 
8 1,16 4,7,10-13 10-13 

4-5 
8 1,16 4,7, 10-13 10-13 

------ -
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10H502 
QUIESCENT LIMIT TA~LE * 

Test 
Test Voltage Values (Volts) 

• ELECTRICAL CHARACTERISTICS 
Temperature VIH1 VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25'e + 125'e -55 'C 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

lTLH Rise lime 0.5 1.6 0.55 1.7 0.5 1.5 

lTHL Fall time 0.5 1.6 0.55 1.7 0.5 1.5 

tpLH 
Propagation Delay 

0.4 1.25 0.4 1.5 0.4 1.25 Low to High 

tpHL 
Propagation Delay 

0.4 1.25 0.4 1.5 0.4 1.25 High to Low 

TA=2Soe -0.78 -1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

TA=125°e -0.65 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

TA =-55 °e -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2.0 V, Output Load = 100 n to GND 

VIN VOUT Vee VEEL P_U.T. 

ns 
5,7,11,13 2,3,14,9, 1,16 8 2,3,9,14,15 15 

ns 5,7,11,13 2,3,14,9, 
1,16 8 2,3,9,14,15 15 

ns 
5,7,11,13 2,3,14,15 

1,16 8 2,3,9,14,15 

ns 
5,7,11,13 2,3,14,15 

1,16 8 2,3,9,14,15 

I 
I 

I 
I 



® IfIIOT'OROLA 

Quad 2-lnput OR Gate 

ELECTRICALLY TESTED PER: 
5962·8756501 

The 10H503 is a quad 2-input OR gate. The 10H503 provides one gate with 
ORINOR outputs. 

This MECL 10H part is a functionaVpinout duplication of the standard MECL 
10K family part. with 100% improvement in propagation delay. and no increase 
in power-supply current. 

• Propagation Delay. 1.0 ns Typical 
• 40 mW Max/Gate (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 
• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNcnON DIL FLATS LCC 

VCC1 5 2 

Aour 2 6 3 

Bour 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

BIN 6 10 B 

BIN 7 11 9 

VEE B 12 10 

COUT 9 13 12 

DIN 10 14 13 

DIN 11 15 14 

CIN 12 16 15 

CIN 13 17 

DOUT 14 2 18 

Cour 15 3 19 

VCC2 16 4 20 

BURN ·IN CONDmONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BUAN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

51 ntoVTT 

GND 

OPEN 

GND 

OPEN 

VEE 

51 ntoVTT 

GND 

OPEN 

GND 

OPEN 

51 ntoVTT 

51 ntoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
2-20 

Military 10H503 

IIiJJIJII 
.PO 
""'" AVAILABLE AS 

1) JAN: N1A 
2) SMD: 5962-8756501 
3) 883: 10H5031BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

4 

5 

6 

10 

11 

12 

13 

VCC1 1 

AoUT . 2 

COUT 

LOGIC DIAGRAM 

:D" 
:D" 
:D" 
:D: 

2 

3 

14 

15 



Pulse 
Generator 

Input 

NOTES 

VIN 
To Channel A 

r. 

1. tr= tf= 1.0 ns+O.l ns. 
2. PW~ 20 ns. 
3. PRF = 1.0 MHz. 

NOTES 

10H503 

0.1 ~F * ±20% 

VEEL = - 2.94 Vdc 

1. All input and output cables to the scope are equal lengths of 50 Q coaxial 
cable. Wire length should be $ 0.250 inches (6.35 mm) from TPIN to input pin 
and TPOUT to output pin. 

2. Outputs not under test should be connected to a 100 n resistor to ground. 

VOUT 

80% 
50% 

20% 

tf 

i---t- tPHL 

80% 

50% 

20% 

80% 
50% 
20% 

\4---+- tPLH 

0.1 ~F 

X ±20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-21 

PSl 

- - PS2 
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10H503 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA = 125 °e -0.65 

TA=-55°e -0.84 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEl VEE2 VEE2 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +125°e ·55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to· 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHl VILl VIH2 VIL2 VEEl VEE2 Vee P.U.T. 

VOH High Output Voltage - 1.01 - 0.78 -0.86 -0.65 -1.06 -0.84 V 
4-7 

8 1,16 2,3,9,14,15 10 -13 

VOL Low Output Voltage - 1.95 -1.58 -1.95 -1.363 -1.95 -1.61 V 12,13 
4-7 

8 1,16 2,3,9,14,15 10-13 

VOHl High Output Voltage -1.01 -0.78 -0.86 - 0.65 -1.06 - 0.84 V 
4-7 

12,13 8 8 1,16 2,3,9,14,15 10·13 

VOL1 Low Output Voltage -1.95 -1.58 -1.95 -1.363 -1.95 -1.61 V 12,13 
4-7 

8 8 1,16 2,3,9,14,15 12, 13 

lEE Power Supply Current -26 -29 -29 rnA 8 1,16 8 

IIHl Input Current High 265 425 425 itA 
4-7 

8 1,16 4-7,10-13 12,13 

IlL Input Current Low 0.5 0.3 0.5 ItA 
4-7 

8 1,16 4-7,10-13 10·13 

, 



§ 
~ 
s;: 
s: 

",;::: 
N~ 
"':0 

-< 
s: 
m n 
r 
o 
:!:; 
» 

10H503 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in thetesttable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25°e + 125 °e -55°e 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 

Min Max Min Max Min Max 

trLH Rise Time 0.5 1.8 0.5 1.9 0.5 1.7 

trHL Fall time 0.5 1.8 0.5 1.9 0.5 1.7 

tpLH 
Propagation Delay 

0.4 1.4 0.5 1.65 0.4 1.4 Low to High 

tpHL 
Propagation Delay 0.4 1.4 0.5 1.65 0.4 1.4 High to Low 

-- --

Test 
Test Voltage Values (Volts) 

Temperature VIH1 VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 

TA=25°e -0.78 -1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 

TA = 125 °e -0.65 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

TA=-55°e -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for DlL package, check Pin Assignments 
Vee = 2.0 V, Output Load = 100 Q to GND 

VIN VOUT Vee VEEL P.U.T. 

ns 5,7,11 2,3,14 1,16 8 3,9,14,15 

ns 5,7,11 2,3,14 1,16 8 3,9,14,15 

ns 13 9,15 1,16 8 2,3,9,14 

ns 13 9,15 1,16 8 2,3,14,15 
-

VEEL 

-2.94 

-2.94 

-2.94 



lEI 

® MOTOROLA 

Quad 2-lnput AND Gate 

ELECTRICALLY TESTED PER: 
5962-8750401 

The 10H504 is a quad 2-input AND gate. One of the gates has both ANDI 
NAND outputs available. 

This MECL 10H part is a functional/pinout duplication of the standard MECL 
10K family part, with 100% improvement in propagation delay, and no increase 
in power-supply current. 

• Propagation Delay, 1.0 ns Typical 

• 55 mW Max/Gate (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

BOUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

BIN 6 10 8 

BIN 7 11 9 

VEE 8 12 10 

DOUT 9 13 12 

CIN 10 14 13 

CIN 11 15 14 

DIN 12 16 15 

DIN 13 17 

COUT 14 2 18 

DOUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
Vn = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 alOvTT 

51 alovTT 

GND 

GND 

GND 

GND 

VEE 

51 alOvTT 

GND 

GND 

GND 

GND 

51 atoVTT 

51 alovTT 

GND 

MOTOROLA MILITARY MEeL DATA 
2-24 

Military 10H504 

IJiJJIJJt 
.PO 

""'" AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8750401 
3)883:10H504nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AoUT 2 

9 Dour 

LOGIC DIAGRAM 

4 :0· 5 

6 :0· 
10 :0· 11 

12 :0: 13 

2 

14 

9 

15 



Pulse 
Generalor 0---+ 
Inpul 

Scope Inpul I 

son ±5.00/. 

y. 

\ VIN 
TP(IN) 

1000 
±5.0% 

10H504 

Vcc = 2.0 V ± 0.005 v 

251lF 
±20% 1 

'! 0.1 IlF 

.:J; ± 200/0 

v 

0.1 IlF 

*±20% 
NOTES 

1.lr = If = 1.0 ns ± 0.1 ns (20%·80%). 
2. loUT = 50 O. 
3. PRF = 1.0 MHz ± 5.0%. 
4. tp = 40 ns ± 1.0 ns. 

NOTES 
1. Perform lest in accordance wilh tesl table; each oulput is lested separately. 
2. All input and outpul cables to the scope are equal lengths of 50 0 coaxial 

cable. Wire length should be S 0.250 inches (6.35 mm) from TPIN to input pin 
and TPOUT to oUlpul pin. 

3. Oulputs not under lest should be connected to a 100 n resistor to ryround. 
4 .• Applies to gale 4 only. 

VOUT(V) 

80% 
50% 
20% 

If 

I+---+- tpLL 

. 
••• :::=:-.T~(9~11 .•• : 

RLI2 = soa ± 5.00/. 
Scope Input a SOO 10 ground 
CL (lest jig) S 5.0 pF 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2·25 

PS1 

PS2 
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10H504 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 a resistor 
to - 2.0 volts. 

Symbol Parameter limits 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA= 125°C -0.65 

TA=-55°e -0.84 

Units 

Test Voltege Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

-1.95 -1.13 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE1 VEE2 Vee P.U.T. 

VOH High Output Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 
4-7 

8 1,16 2,3,9,14,15 10-13 

VOL Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 
4-7 

8 1,16 2,3,9,14,15 10-13 

VOHI High Output Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 
4-7 4-7 

12,13 8 8 1,16 2,3,9,14,15 10-13 10-13 

VOLl Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 
5-7 

12,13 
4-7 

8 8 1,16 2,3,9,14,15 10-13 10 -13 

lEE Power S~pply Current - 35 -39 -39 mA 8 1,16 8 

IIH Input Current High 220 350 350 I1A 
5,6 

8 1,16 5,6,11,12 11,12 

IIHI Input Current High 265 425 425 I1A 
4,7 

8 1,16 4,7,10,13 10,13 

IlL Input Current Low 0.5 0.3 0.5 I1A 
4,7,10 

8 1,16 4-7,10-13 12,13 
'--
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10H504 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in thetesttable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter limits 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA = 125 °e -0.65 

TA =-55 °e -0.84 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEl VEE2 VEEL 

-1.95 -1.13 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 .Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT VIH2 Vee VEEL P.U.T. 

!TLH Rise Time 0.3 1.5 0.6 1.65 0.3 1.4 ns 4 2 5 1,16 8 3,9,14,15 

ITHL Fall time 0.3 1.5 0.6 1.65 0.3 1.4 ns 4 2 5 1,16 8 3,9,14,15 

tpHL 
Propagation Delay 

0.55 1.9 0.45 1.9 0.4 1.7 ns 4 2 5 1,16 8 3,9,14,15 High to Low 

tpHH 
Propagation Delay 

0.5 1.7 0.55 1.8 0.4 1.55 ns 4 2 5 1,16 8 2,3,9,14 High to High 

tpLL 
Propagation Delay 0.4 1.6 0.45 1.75 0.4 1.6 ns 4 2 5 1,16 8 2,3,9,14,15 Low to Low 

tpLH 
Propagation Delay 

0.4 1.4 0.45 1.7 0.4 1.4 ns 13 9 12 1,16 8 2,3,9,14,15 Low to High 



® MOTOROLA 

Triple 2-3-2 Input ORiNOR Gate 
ELECTRICALLY TESTED PER: 
5962-8750701 

The 1 OH505 is a triple 2-3-2 input ORINOR gate. This MECL 1 OH part is a func
tional/pinout duplication of the standard MECL 10K family part, with 100% im
provement in clock frequency and propagation delay and no increase in power
supply current. 

• Propagation Delay, 1.0 ns Typical 
• 35 mW Max/Gate (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION DlL FLATS LCe 

VCCI 5 2 

AoUT 2 6 3 

AOUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

BOUT 6 10 8 

BOUT 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

CIN 12 16 15 

CIN 13 17 

COUT 14 2 18 

COUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
Vrr = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 QloVTT 

51 QloVTT 
OPEN 

51 QloVTT 

51 QtoVTT 

51 QloVTT 

VEE 

51 ntoVTT 
OPEN 
OPEN 
OPEN 

51 QtoVTT 

51 QtoVTT 

51 QtoVTT 
GND 

MOTOROLA MILITARY MECL DATA 
2-28 

Military 10H505 

IIIItJt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8750701 
3)883:10H505n8XAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 1 

AoUT 2 

BOUT 7 

LOGIC DIAGRAM 

:=:[): 
r~~: 

::=D: 

2 

6 

7 

14 

15 



Pulse 
Generator 0---;. 

Input 

NOTES 

VIN 
To Channel "A" 

r. 

1. tr= tf = 1.0 ns ± 0.1 ns (20% - 80%). 
2. PW,,20 ns. 
3. PRF = 1.0 MHz. 

NOTES 

10H505 

VCCI = VCC2 =2.0 Vdc 

251!F 
±20% ::r:: 

O.II!F 
::r:: ±20% 

VEEL = - 2.94 Vdc 

1. All input and output cables to the scope are equal lengths of 50 n coaxial 
cable. Wire length should be '" 0.250 inches (6.35 mm) from TPIN to input pin 
and TPOUT to output pin. 

2. Outputs not under test should be connected to a 100 n resistor to ground. 

VOUT 

80% 
50% 
20% 

-----+~~t tPHL2 
80% 

50% 
20% 

80% 
50% 
20% 

O.II!F 
::r:: ±20% 

Figure 1_ Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-29 
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10H505 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the tesUable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIHl 

TA=2Soe -0.78 

TA=12Soe -0.65 

TA=-S5°e -0.84 

Test Voltsge Values (Volts) I 

VILl VIH2 VIL2 PSl PS2 VEE1 VEE2 VEEL 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 I 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 I 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 I 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -5Soe Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIHl VILl VIH2 VIL2 VEEl VEE2 Vee P.U.T. 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 

4,5 4,5 
8 1.16 2,3,6,7,14, 15 Voltage 9-13 9-13 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 

4,5 4,5 
8 1,16 2,3,6,7,14,15 

Voltage 9-13 9-13 

VOHI 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 

4,5 4,5 
8 8 1,16 2,3,6,7,14,15 

Voltage 9-13 9-13 

VOL1 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 

4,5 4,5 
8 8 1,16 2,3,6,7,14,15 Voltage 9-13 9-13 

lEE 
Power Supply 

- 21 -23 -23 rnA 8 1,16 8 Current 

IIHl 
Input Current 

265 425 425 I1A 
4,5 

8 1,16 4,5,9-13 
High 9-13 

IlL 
Input Current 

0.5 0.3 0.5 I1A 
4,5 

8 1,16 4,5,9-13 
Low 9-13 

- - - - -_ .. _-----
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10H505 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in thetesltable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter limits 

+25°e + 125°C -55 °e 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 

Min Max Min Max Min Max 

trHL Fall Time 0.5 1.4 0.65 1.5 0.4 1.3 

trLH Rise Time 0.5 1.4 0.65 1.5 0.4 1.3 

tpHL1 
Propagation Delay 0.45 1.6 0.45 1.6 0.45 1.5 High to Low 

tpLHl 
Propagation Delay 

0.4 1.4 0.4 1.6 0.4 1.2 Low to High 

tpHL2 
Propagation Delay 

0.4 1.4 0.4 1.5 0.4 1.3 High to Low 

tpLH2 
Propagation Delay 

0.45 1.4 0.45 1.6 0.45 1.5 Low to High 
L-. -- L -- ---- --L-. ___ 

Units 

ns 

ns 

ns 

ns 

ns 

ns 
-

Test 
Test Voltage Values (Volts) 

Temperature VIH1 VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 

TA=25°e -0.78 -1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 

TA = 125°C -0.65 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

TA=-55°e -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 
-

TEST VOLTAGE APPliED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2.0 V, Output Load = 100 n to GND 

VIN VOUT Vee VEEL P.U.T. 

4 3 1,16 8 2,6,7,14,15 

4 3 1,16 8 2,3,6,7,14,15 

4 2 1,16 8 3,6,7, 14, 15 

4 2 1,16 8 3,6,7,14,15 

4 2 1,16 8 3,6,7,14,15 

4 2 1,16 8 3,6,7,14,15 
---- - '------

VEEL 

-2.94 

-2.94 

-2.94 
-



® MOTOROLA 

Triple 4-3-3 Input NOR Gate 

ELECTRICALLY TESTED PER: 
5962-8756401 

The 1 OH506 is a Triple 4-3-3 input NOR gate. This MECL 10H part is a function
aVpinout duplication of the standard MECL 10K family part, with 100% improve
ment in propagation delay, and no increase in power-supply. 

• Propagation Delay, 1.0 ns Typical 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

BOUT 2 6 3 

AoUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

AIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

CIN 12 16 15 

CIN 13 17 

CIN 14 2 18 

COUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 QloVn 

51 QloVn 

51 QloVn 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

51 QloVn 

OPEN 

OPEN 

OPEN 

51 QloVTT 

51 QloVTT 

GND 

MOTOROLA MILITARY MECL DATA 
2-32 

Military 10H506 

.PO 

""'" AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8756401 
3) 883: 10H506IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 

BOUT 2 

AoUT 3 

LOGIC DIAGRAM' 

12~ 13 15 
14 



NOTES 

Pulse 
Generator 0---+ 

Input 

1. tr= If = 1.0 ns ± 0.1 ns. 
2. Pw~20ns. 
3. PRF = 1.0 MHz. 

NOTES 

VIN 
To Channel "A" 

Coax 

10H506 

2511F 
±20% ~ 

VEEL = - 2.94 Vdc 

1. All inpul and oulput cables to the scope are equal lengths of 50 Q coaxial 
cable. Wire length should be S 0.250 (6.35 mm) from TPIN to input pin and 
TPOUT to output pin. 

2. Outputs not under test should be connected to a 100 Q resistor to ground. 

80% 
50% 

20% 

tf 

20% 

j+---+- tPLH 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-33 

0.1 I1F 
± ±20% 

VOUT 

50Q 

Coax 
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10H506 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA = 125 °e -0.65 

TA =-55 °e -0.84 
-- -

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEl VEE2 VEEL 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 
- - - ----

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q 10 - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHl VIL1 VIH2 VIL2 VEEl VEE2 Vee P.U.T. 

VOH High Output Voltage -1.01 - 0.78 -0.86 -0.65 -1.06 -0.84 V 
4-7 

8 1,16 2.3.15 9 -14 

VOL Low Output Voltage -1.95 -1.58 -1.95 -1.363 -1.95 -1.61 V 
4-7 

8 1,16 2,3.15 9 -14 

VOHl High Output Voltage -1.01 -0.78 -0.86 - 0.65 -1.06 - 0.84 V 
4-7 

8 8 1,16 2,3.15 9 -14 

VOL1 Low Output Voltage -1.95 -1.58 -1.95 -1.363 -1.95 -1.61 V 
4-7 

8 8 1,16 2,3,15 9-14 

lEE Power SupPly Current -21 -23 - 23 mA 8 1,16 8 

IIHl Input Current High 310 500 500 !IA 
4-7 

8 1,16 4 -7, 9 -14 9 -14 

IlL Input Current Low 0.5 0.3 0.5 !IA 
4-7 

8 1,16 4 -7, 9 -14 9 -14 
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10H506 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, afterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated Ihrough a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25°e + 125 °e - 55 °e 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

tTLH Rise Time 0.6 1.8 0.55 1.9 0.5 1.7 

tTHL Fall time 0.6 1.8 0.55 1.9 0.5 1.7 

tpHL 
Propagation Delay 

0.5 1.75 0.55 1.8 0.5 1.7 High to Low 

tpLH 
Propagation Delay 

0.5 1.75 0.55 1.8 0.5 1.7 Low to High 

Test 
Temperature 

TA = 25 °e 

TA=125°e 

TA = -55 °e 

Units 

VIN 

ns 6 

ns 10 

ns 13 

ns 13 

Test Voltage Values (Volts) 

VIHl VILl VIH2 VIL2 PSl PS2 VEEl VEE2 

-0.78 -1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 

-0.65 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

-0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 

Vee = 2.0 V, Output Load = 100 Q to GND 

VOUT Vee VEEL P.U.T. 

3 1,16 8 2.15 

2 1,16 8 3,15 

15 1,16 8 2,3 

15 1,16 8 2,3 
-

VEEL 

-2.94 

-2.94 

-2.94 



® 1fIIO"ft>ROLA 

Triple 2 Input E){clusive 
"OR"/Exciusive "NOR" Gate 
ELECTRICALLY TESTED PER: 
5962-8772701 

The 1 OH507 is a triple 2 Input Exclusive ORINOR gate. This MECL 10H part 
is a functionaVpinout duplication of the standard MECL 10K family part, with 
100010 improvement in clock frequency and propagation delay and no increase in 
power-supply current. 

• Propagation Delay, 1.0 ns Typical 
• 60 mW Max/Gate (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 
• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC 

VCC1 1 5 2 

AoUT 2 6 3 

AoUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

N.C. 6 10 8 

BIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BoUT 10 14 13 

BOUT 11 15 14 

CoUT 12 16 15 

COUT 13 1 17 

CIN 14 2 18 

CIN 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

51 ntoVTT 

GND 

OPEN 

OPEN 

OPEN 

VCC 
GND 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

GND 

OPEN 

GND 

MOTOROLA MILITARY MECL DATA 
2-36 

Military 10H507 

iJJJJJIIIJI 
.PI 
1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8m701 
3)883:10H507n!XAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AOUT 2 

AoUT 3 

LOGIC DIAGRAM 

:=:;D~: 

:=:;D~: 

:: =:;c""---,: -
3 = (4 • 5) + (4 • 5) 
2 = (4 • 5) + (4 • 5) 

2 

3 

11 

10 

12 

13 



Pulse 
Generalor 0----;. 

Inpul 

NOTES 

VIN 
To Channel "A" 

1. Ir = If = 1.0 ns ± 0.1 ns (20%·80%). 
2. Pw ~ 20 ns. 
3. PRF = 1.0 MHz. 

NOTES 

10HS07 

VCCI = VCC2 =2.0 Vdc 

25~F 

±20% ::r 0.1 ~F ::r ±20% 

VEEL = - 2.94 Vdc 

1. All input and outpul cables 10 the scope are equal lengths of 50 0 coaxial 
cable. Wire length should be ,;; 0.250 inches (6.35 mm) from TPIN 10 inpul pin 
and TPOUT 10 oulpul pin. 

2. Outpuls not under tesl should be connected to a 100 0 resislor 10 ground. 

VOUT 
Exclusive 

NOR 

80% 
50% 

20 % --+1-'1< 

If 

VOUT --------11--' 

80% 
50% 

20% 

Exclusive foo----f- IPLH 
OR 

0.1 ~F ::r ±20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2·37 

VOUT 
Exclusive 

NOR 

500 

VOUT 
Exclusive 

OR 

500 
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10H507 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Test 
Temperature 

TA=25°C 

TA = 125°C 

TA=-55°C 

VIHl 

-0.78 

-0.65 

-0.84 

VIL1 

-1.95 

-1.95 

-1.95 

I 
Test Voltage Values (Volts) 

VIH2 VIL2 PSl PS2 VEEl 

-1.11 -1.480 +1.11 +0.31 -5.46 

-0.96 -1.465 +1.24 +0.36 -5.46 

-1.16 -1.510 +1.01 +0.28 -5.46 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

VEE2 VEEL 

-4.94 -2.94 

-4.94 -2.94 

-4.94 -2.94 

+25°C + 125°C -55 °C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHl VILl VIH2 VIL2 VEEl VEE2 Vee P.U.T. 

High Output 4,5,7,9, 4,5,7,9, 
VOH Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 14,15 14,15 8 1,16 2,3,10-13 

VOL 
Low Output 

-1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 
4,5,7,9, 4,5,7,9, 

8 1,16 2,3,10-13 Voltage 14,15 14,15 

VOHI 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 4,7,14 

4,5,7,9, 4,5,7,9, 
8 8 1,16 2,3,10-13 Voltage 14,15 14,15 

Low Output 4,5,7,9, 4,5,7,9, 
VOLl Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 5,9,15 14,15. 14,15 8 8 1,16 2,3,10-13 

lEE 
Power Supply -28 -31 -31 rnA 5,7,15 8 1,16 8 Current 

IIH 
Input Current 

220 425 425 IlA 4,9,14 8 1,16 4,9,14 High 

IIHI 
Input Current 

265 425 425 IlA 5,7,15 8 1,16 5,7, 15 High 

IlL 
Input Current 

0.5 0.3 0.5 !!A 
4,5,79, 

8 1,16 
4,5,7,9,14, 

Low 14,15 15 
- - - _ .. -
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10H507 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MEeL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIH1 

TA =25 °e -0.78 

TA=125°e -0.65 

TA=-55°e -0.84 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 - 4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSI PS2 P.U.T. 

ITLH Rise Time 0.5 1.6 0.5 1.9 0.5 1.5 ns 4 3 1,16 8 5 5 2,10-13 

ITHL Fall Time 0.5 1.6 0.5 1.9 0.5 1.5 ns 5 2 1,16 8 5 5 3,10-13 

tpHL 
Propagation Delay 0.4 1.6 0.4 1.9 0.4 1.5 ns 7 11 1,16 8 9 9 2,3, 10, 12, 13 High to Low 

tpLH 
Propagation Delay 

0.4 1.6 0.4 1.9 0.4 1.5 ns 14 13 1,16 8 14 14 2,3,10-12 Low to High 

11 



III 

® MOTOROLA 

Dual 4-5 Input 
"ORlNOR" Gate 
ELECTRICALLY TESTED PER: 
5962-8985601 

The 1 OH509 is a dual 4-5 input OR/NOR gate. This MECL 1 OH part is a function-
aI/pinout duplication of the standard MECL 10K family part, with 100% improve-
ment in propagation delay, and no increase in power-supply current. 

• Propagation Delay, 1.0 ns Typical 
• 40 mW Max/Gate (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

AoUT 2 6 3 

AoUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

AIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

BIN 12 16 15 

BIN 13 17 

BOUT 14 2 18 

BOUT 15 3 ~9 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVn 

51ntoVn 

51 ntoVn 

GND 

OPEN 

OPEN 

VEE 
OPEN 

OPEN 

OPEN 

GND 

51 ntoVn 

51 ntoVn 

51 ntoVn 

GND 

MOTOROLA MILITARY MECL DATA 
2·40 

Military 10H509 

IJJJItJt 
.PO 

,1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8985601 
3) 883: 10H509IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 
AoUT 2 

AoUT 3 

POSITIVE LOGIC DIAGRAM 

i~: 
3 

2 

9 

10 14 
11 
12 15 

13 



Pulse 
Generator 0--;. 

Input 

NOTES 
I.PW=20ns. 

VIN 
Channel A 

2. tr= If= 1.0 ns ± 0.1 ns. 
3. PRF = 1.0 MHz. 

NOTES 

25 I1F 

±20% * 

10H509 

O.t I1F 
T ±2O% 

---1=:;.-------
----

VEEl = - 2.94 Vdc 

1. Perform test in accordance with test table; each output is tested separately. 
2. All input and output cables to the scope are equal lengths of 50 0 coaxial 

cable. Wire length should be ,;; 0.250 (6.35 mm) from TPIN to input pin and 
TPOUT to output pin. 

3. Outputs not under test should be connected to a 100 0 resistor to ground. 

VOUT 

80% 
50% 

20% 

If 

80% 
50% 

20% 

Your 
NOR 

500 

Your 
OR 

I , 
I , 

-------------, 

tr 
PSt 

----- PS2 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-41 
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10H509 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained •. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIH1 

TA=25°C -0.78 

TA=125°C -0.65 

TA =-55 °c -0.84 

I 
Test Voltage Values (Volta) 

VIL1 VIH2 VIL2 VITL VITH VCC VEE1 

-1.95 -1.11 +0.31 -1.475 -1.105 0 -5.2 

-1.95 -0.96 +0.36 -1.400 -1.000 0 -5.2 

-1.95 -1.16 +0.28 -1.510 -1.255 0 -5.2 
-_. -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°C + 125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 VCC = 0 V, Output Load = 100 (.I to - 2.0 V 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VCC VEE1 P. U. T. 

VOH 
High Output 

-0.93 -0.78 -0.825 -0.63 -1.06 -0.88 
4-7 4-7 

1,16 8 2,3,14,15 Voltage v 9-13 9-13 

VOL 
Low Output -1.86 -1.62 -1.82 -1.545 -1.92 -1.655 V 

4-7 4-7 1,16 8 2,3,14,15 Voltage 9-13 9-13 

VOTH 
High Output -0.96 -0.845 -1.1 V 4-7 4-7 1,16 8 2,3,14,15 Voltage 9-13 9-13 

VOTL 
Low Output -1.6 -1.525 -1.635 V 

4-7 4-7 
1,16 8 2,3,14,15 Voltage 9-13 9-13 

lEE 
Power Supply -14 -16 -16 rnA 1,16 8 8 
Curr~~t 

IIH 
Input Current 

265 450 450 
4-7 

1,16 8 4-7,9-13 High· I1A 9-13 

IlL 
Input Current 

0.5 0.3 0.5 I1A 
4-7 

1,16 8 4-7,9-13 Low 9-13 
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10H509 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test -
Temperature VIHl 

TA=25 'e -Q.78 

TA = 125 'e -Q.63 

TA=-55'e -Q.88 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 VITL VITH Vee VEEL 

-1.85 -1.11 +0.31 -1.475 -1.105 0 -2.94 

-1.82 +1.24 +0.36 -1.400 -1.000 0 -2.94 

-1.92 +1.01 +0.28 -1.510 -1.255 0 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25'e +125 'e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U.T. 

ITLH Rise Time 0.4 2.1 0.4 2.3 0.35 2.0 ns 6,11 2,3,14,15 1,16 8 2,3,14,15 

ITHL Fall Time 0.4 2.1 0.4 2.3 0.35 2.0 ns 6,11 2,3,14,15 1,16 8 2,3,14,15 

tpLH 
Propagation Delay 

0.3 1.3 0.45 1.6 0.25 1.3 ns 6,11 2,3,14,15 1,16 8 2,3,14,15 Low to High 

tpHL 
Propagation Delay 0.3 1.3 0.45 1.6 0.25 1.3 ns 6,11 2,3,14,15 1,16 8 2,3,14,15 High to Low 



lEI 

® MOTOROLA 

Quad Exclusive OR Gate 
ELECTRICALLY TESTED PER: 
5962-8755801 

The 1 OH513 is a Quad Exclusive OR Gate with an enable common to all gates. 
The outputs may be wire-ORed together to perform a 4-bil comparison function 
(A = B). The enable is active LOW. 
• 250 mW MaxlPkg (No Load) 

• tpd = 2.5 ns typ 
• tr, If = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

BoUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

BIN 6 10 8 

BIN 7 11 9 

VEE 8 12 10 

Enable 9 13 12 

CIN 10 14 13 

CIN 11 15 14 

DIN 12 16 15 

DIN 13 17 

GoUT 14 2 18 

DOUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Truth Table 

Input E Output 

L L L L 

L H L H 

H L L H 

H H L L 

0 0 H L 

o = Don't Care 

BURN-IN 

(CONDITION C) 

GND 

51 UtoVn 

51 UtoVn 

GND 

OPEN 

GND 

OPEN 

VEE 

OPEN 

GND 

OPEN 

GND 

OPEN 

51 UtoVn 

51 UtoVn 

GND 

MOTOROLA MILITARY MECL DATA 
2-44 

Military 10H513 

.PO 
1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8755801 
3)883:10H51anBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The leHer "M" appears before 
the slash on LCC. 

VCCI 1 

AOUT 2 

-... __ -..J_9 Enable 

LOGIC DIAGRAM 

>--+-3 

>--+-14 



10H513 

VCC=2.0V 

2511F O.lI1F 

±20% X T ±20% 

Pulse 
Generator 0--;. 

Input D.U.T. 

T O.t I1F±20% 

VEEL=-3.2V 

NOTES 
1. Perform test in accordance with test table; each output is tested separately. 
2. All inpul and output cables to the scope are equal lengths of 50 Q coaxial cable. 

Wire length should be ,; 0.250 (6.35 mm) from TPIN 10 input pin and TPOUT to 
oulput pin. 

3. Outputs not under test should be connected to a 100 Q resistor to ground. 
4. 2:1 divider may be used. 
5. Ll = L2: Malched for equal time delays. 

tr 

VOUT 

NOTES 
1. PIN ~20 ns. 
2. fiN = 1.0 MHz. 

80% 
50% 

20% 

~20 ns 

80% 

50% 

20% 

80% 

50% 

20% 

80% 
50% 

20% 

80% 

50% 

20% 

3. Ir=lf = 1.0 ns±O.1 ns 
Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2·45 

Channel B 

Output 

PSI 

PS2 
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10H513 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH1 

TA=25°e -0.78 

TA = 125 °e -0.63 

~5oe -0.88 

Units 

Test Voltage Values (Volts) 

VIL1 PS1 PS2 VIL2 VIH2 Vee VEE1 VEE2 

-1.85 +1.11 +0.31 -1.475 -1.105 0 -5.46 -4.94 

-1.82 +1.24 +0.36 -1.400 -1.000 0 -5.46 -4.94 

-1.92 +1.01 +0.28 -1.510 -1.255 0 -5.46 -4.94 
- '-----. - __ L_ 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE1 VEE2 Vee P. U. T. 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 

4-7 
8 1,16 2,3,14,15 Voltage 11,13 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 8 1,16 2,3,14,15 Voltage 

VOHA 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 

4-7 4-7 4-7 
8 1,16 2,3,14,15 Voltage 10 -13 10-13 10 -13 

VOLA 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 

4-7 4-7 4-7 
8 1,16 2,3,14,15 Voltage 10-13 10 -13 10-13 

lEE 
Power Supply -42 -46 -46 mA 8 1,16 8 Current 

IIHl 
Input Current 320 510 510 ~A 

4,6 
8 1,16 4,6,10,12 

High 10,12 

IH2 
Input Current 270 430 430 ~A 

5,7 
8 1,16 5,7,11,3 

High 11,13 

IH3 
Input Current 740 1100 1100 ~A 9 8 1,16 9 High 

Input Current 
4-7 

IlL 0.5 0.3 0.5 ~A 9-11 8 1,16 4 -7, 9 -13 
Low 13,14 

----- '------ -- - --,--
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10H513 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH1 

TA = 25 °e -0.78 

TA = 125 °e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

Vll1 PS1 PS2 VIL2 VIH2 Vee VEEL 

-1.85 +1.11 +0.31 -1.475 -1.105 +2.0 -2.94 

-1.82 +1.24 +0.36 -1.400 -1.000 +2.0 -2.94 

-1.92 +1.01 +0.28 -1.510 -1.255 +2.0 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+250 e +1250 e _550 e Pinouts referenced are for DlL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 PS2 P.U.T. 

ITLH Rise TIme 0.6 1.9 0.6 2.0 0.5 1~8 ns 4,5 2 1,16 8 4,5 4,5 3,14,15 

ITHL Fall TIme 0.6 1.9 0.6 2.0 0.5 1.8 ns 4,5 2 1,16 8 4,5 4.5 3,14,15 

tpLH 
Propagation Delay 
Low to High 0.4 1.8 0.5 1.9 0.4 1.7 ns 4,5 2 1,16 8 4,5 4,5 3,14.15 Data (A or B to Out) 

tpHL 
Propagation Delay 
High to Low 0.4 1.8 0.5 1.9 0.4 1.7 ns 4,5 2 1,16 8 4,5 4,5 3,14,15 Data (A or B to Out) 

tpLH 
Propagation Delay 
Low to High 0.5 2.4 0.6 2.5 0.5 2.3 ns 4,5 2 1,16 8 4,5 4,5 3,14,15 Enable (Enable to Out) 

tPHL 
Propagation Delay 
High to Low 0.5 2.4 0.6 2.5 0.5 2.3 ns 4,5 2 1,16 8 4,5 4,5 3,14,15 Enable (Enable to Out) 

- - - - ----- -- - -- '--- - ----



® MOTOROLA 

Quad Line Receiver 

ELECTRICALLY TESTED PER: 
5962-87501 

The 1 OH515 is a quad differential amplifier designed for use in sensing differen
tial signals over long lines. This MECL 10H part is a functionall pinout duplication 
of the standard MECL 10K family part, with 100% improvement in counting fre
quency, and no increase in power-supply current. 

The base bias supply (Vee) is made available at pin 9to make the device useful 
as a Schmitt trigger, or in other applications where a stable reference voltage is 
necessary. Active current sources provide the 10H515 with excellent common 
mode rejection. If any amplifier in a package is not used, one input ofthatamplifier 
must be connected to Vee (pin 9) to prevent upsetting the current source bias net
work. 

• Propagation Delay, 1.0 ns Typical 
• 160 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 
• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC BURN-IN 

(CONDITION C) 

VCC1 5 2 GND 

AOUT 2 6 3 51 ntoVrr 

BOUT 3 7 4 51 ntoVrr 

AIN 4 8 5 VBB 

AIN 5 9 7 GND 

BIN 6 10 8 GND 

BIN 7 11 9 VBB 

VEE 8 12 10 VEE 

VBB 9 13 12 VBB 

CIN 10 14 13 VBB 

CIN 11 15 14 GND 

DIN 12 16 15 GND 

DIN 13 17 VBB 

COUT 14 2 18 51 ntoVrr 

DOUT 15 3 19 51 ntoVrr 

VCC2 16 4 20 GND 

BURN - IN CONDITIONS: 
Vn= -2.0 V MAx/-2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 
VBB = All pins designated for VBB must be tied together, 
no external voltage applied. 

MOTOROLA MILITARY MECL DATA 
2-48 

Military 10H515 

IIIIIJJt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-87501 
3) 883: 10H5151BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 

AoUT 
BOUT 

AIN 

AIN 

BIN 

BIN 

Vee 

LOGIC DIAGRAM 

::[>---2 
::t>-3 
10~14 
11--V--
12:tL15 
13 

9 

VBB 



10H515 

VCC=2.0V 

25!JF 
± 20% :J;: 

Clock Pulse Generator D.U.T 

NOTES 

1. Unused outputs connected 100 a to GND. 
2. Ll = L2: Malched for equal lime delays. 
3. 2:1 divider may be used. 

4. PW~20 ns. 
5. PRF = 1.0 MHz. 

6. Ir = If = 1.0 ns ± 0.1 ns measured al (20% - 80%). 

tr 1.0ns 

80% 
50% 
20% 

80% 
50% 
20% 

;----- ~ 20 ns ----I.~l 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-49 

O.I!JF 
:J;: ± 20% 

PSI 

PS2 

II 
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10H515 
QUIESCENT LIMIT TABLE 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is. maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Symbol Parameter LlmHs Units 

Test 
Temperature 

VIH1 

TA=25°e -0.78 

TA = 125 °e -0.65 

TA=-55°e -0.84 

I 
Test Voltage Values (Volts) 

VILl VIH2 VILa PSl Psz VEEl VEEZ VeB 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -5.2 

-1.95 -0.96 -1.465 ... 1.24 +0.36 -5.46 -4.94 -5.2 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -5.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for DIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V, VeB = -5.2 V. 
Parameters: 

Min Max Min Max Min Max VIHl VILl VIH2 VILa VEEl VEEZ Vee VBB (PUT) LDl 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 

•• 5, 6, •• 4, 7, 
8 1,16 2,3.14,15 Voltage 11,12 10,13 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 

•• 4, 7, •• 5, 6, 
8 1,16 2,3,14,15 

Voltage 10,13 11,12 

VOHl 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 

•• 5,6, •• 4, 7, 
8 8 1,16 2,3,14,15 

Voltage 11,12 10,13 

VOL1 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 

•• 4, 7, •• 5, 6, 
8 8 1,16 2,3,14,15 

Voltage 10,13 11,12 

VBBl 
Re!erence -1.37 -1.25 -1.31 -1.19 -1.41 -1.27 V 8 1,16 ·"9 
Voltage 

lEE 
Power Supply -26 -29 -29 mA 8 1,16 8 
Current 

IIH 
Input Current 95 150 150 /LA 

4-7, 8 1,16 4-7, 
High 10-13 10-13 

ICBO Input Current -1.0 -1.0 -1.5 I1A 8 1,16 
•• 4-7, 4-7, 
10-13 10-13 

- - - --

•• connected to pin 9 . 
••• Measure voltage on pin 9, while it is connected to other pins. 
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10H515 
QUIESCENT LIMIT TABLE 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA =25 °e -0.78 

TA = 125 °e -0.65 

TA =-55 °e -0.84 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEL VEEl 

-1.95 -1.11 -1.480 +1.11 +0.31 -2.94 -5.46 

-1.95 -0.96 -1.465 +1.24 +0.36 -2.94 -5.46 

-1.95 -1.16 -1.510 +1.01 +0.28 -2.94 -5.46 
- - --

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
. Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U.T. 

iTLH Rise Time 0.5 1.4 0.5 1.7 0.5 1.4 ns 4 2 1,16 8 3,14,15 

iTHL Fall Time 0.5 1.4 0.5 1.7 0.5 1.4 ns 7 3 1,16 8 2,14,15 

tpHL 
Propagation Delay 

0.45 1.2 0.5 1.8 0.45 1.2 ns 10 14 1,16 8 2,3,15 
High to Low 

tpLH 
Propagation Delay 

0.45 1.2 0.5 1.4 0.45 1.2 ns 13 14 1,16 8 2,3,14 
Low to High 

II 

VEE2 

-4.94 

-4.94 

-4.94 
-



• 

® MOTOROLA 

Triple Line Receiver 
ELECTRICALLY TESTED PER: 
5962-8750201 

The 1 OH516 is a functionaVpinoutduplication ofthe standard MECL 10K family 
part, with 100% improvement in clock frequency and propagation delay and no 
increase in power-supply current. 

• Propagation Delay, 1.0 ns Typical 

• 125 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCCI 5 

AoUT 2 6 

AoUT 3 7 

AIN 4 8 

AIN 5 9 

BoUT 6 10 

BoUT 7 11 

VEE 8 12 

elN 9 13 

elN 10 14 

Vee 11 15 

CIN 12 16 

CIN 13 

COUT 14 2 

COUT 15 3 

VCC2 16 4 

BURN· IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

LCC 

2 

3 

4 

5 

7 

8 

9 

10 

12 

13 

14 

15· 

17 

18 

19 

20 

BURN-IN 

(CONDITION C) 

GND 

510loVn 

510loVn 

GND 

Vee 

51010Vn 

510loVn 

VEE 

GND 

Vee 

Vee 

GND 

Vee 

510loVn 

51010Vn 

GND 

VBB = A" pins designated for VBB must be tied together, no external voltage applied. 

MOTOROLA MILITARY MECl DATA 
2-52 

Military 10H516 

IIiIJIJIIII 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8750201 
3)883:10H51&n3XAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

4 

5 

9 

10 

12 

13 

VCCI 1 

AOUT 2 

AoUT 3 

AIN 4 

AIN 5 

80UT 6 

BOUT 7 

LOGIC DIAGRAM 

: {): 
: {): 
:t(: 

VBB 

2 

3 

7 

14 

15 

11 



10H516 

VIN VCCI = VCC2 =2.0 Vdc 

Pulse 
Generator 
Input 

NOTES 

To Channel"A" 

t 

1. tr= tf = 1.0 nsf 0.1 ns (20% - 80%). 
2. PW;,,20 ns. 
3 .. PRF = 1.0 MHz. 

2511F 

±20% T 
O.II1F 

± ±20% 

VEEL = - 2.94 Vdc 

NOTES 
1. All input and output cables to the scope are equal lengths of 50 n coaxial 

cable. Wire length should be ,;; 0.250 inches (6.35 mm) from TPIN to input pin 
and TPOUT to output pin. 

2. Outputs not under test should be connected to a 100 n resistor to ground. 

80% 

-------+~~t tPHL 
VOUT 80% 

VOUT------------~---' 

80% 
50% 

20% 

I-----+_ tPLH 

VOUT 

son 

One output from each gate must be tied 
to Vee (pin 11) during testing. 

---- PSI 

trHL 

Figure 1. Switching Test Circuit and Waveforms 

II 

--------------------------------------------------------------------~ .'. 
MOTOROLA MILITARY MECL DATA 

2-53 
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10H516 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to-2.0V. 

Symbol Parameter LImits Units 

Test 
Temperature 

VIHl 

TA = 25°e -0.78 

TA = 125°e -0.65 

TA =-55De -0.84 

II 
Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEl VEE2 VEEL VeB 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 -5.2 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 -5.2 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 -5.2 
- - - - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De + 125 De -55 De Pinouts referenced are for OIL package, check Pin ASSignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIHl VILl VIH2 VIL2 VEE VEE Vee VBB VeB P.U. T. 
1 2 

High Output 
4,5,9, 4,5,9, 

2,3,6, 
VOH -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 10,12, 10,12, 8 1,16 Voltage 13 13 7,14,15 

Low Output 
4,5,9, 

4,5,9, 2,3,6, 
VOL -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 10,12, 8 1,16 Voltage 13,14 10,12 7,14,15 

VOHl 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 4,5,9, 4,5,9, 4,5,9, 4,5,9, 8 8 1,16 4,5,9, 2,3,6, 
Voltage 11,12 11,12 11,12 10,13 11,12 7,14,15 

VOL1 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 4,5,9, 4,5,9, 4,5,9, 4,5,9, 8 8 1,16 4,5,9, 2,3,6, 
Voltage 11,12 11,12 11,12 10,13 11,12 7,14,15 

VBBl 
Reference -1.37 -1.25 -1.31 -1.15 -1.41 -1.27 V 8 1,16 11 Voltage" 

lEE 
Power Supply -21 -23 -23 rnA 4,9, 5,10, 8 1,16 8 Current 12 13 

Input Current 
4,5,9, 4,5,9, 4,5,9, 

IIH 140 235 235 !lA 10,12, 10,12, 8 1,16 10,12, High 13 13 13 

Input Leakage 
4,5,9, 4,5,9, 4,5,9, 4,5,9, 4,5,9, 

ICBO -1.0 -1.0 -1.5 !lA 10,12, 10,12, 8 1,16 10,12, 10,12, 10,12, Current 13 13 13 13 13 
--

,. For VBBl connect pin 5, la, 13 to pin 11. 



s: o 
d 
JJ o 
~ 
s: 

",i= 
~~ 
~ 
s: 
m 
() .
o 
~ » 

10H516 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtabJe, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to -2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature 

VIH1 

TA~25 °e -0.78 

TA ~ 125 °e -0.65 

TA ~-55 °e -0.84 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL VeB 
-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 -5.2 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 -5.2 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 -5.2 
- -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25'C + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee ~ 2.0 V, Output Load ~ 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEE1 P.U.T 

trLH Rise Time 0.4 1.35 0.4 1.5 0.4 1.25 ns 12 15 1,16 8 2,3,6,7,14,15 

trHL Fall Time 0.4 1.35 0.4 1.5 0.4 1.25 ns 12 15 1,16 8 2,3,6,7, 14, 15 

tpHL Propagation Delay 0.4 1.4 0.4 1.6 0.4 1.3 ns 4 2 1,16 8 2,3,6,7, 14, 15 

tPLH Propagation Delay 0.4 1.4 0.4 1.6 0.4 1.3 ns 4 2 1,16 8 2,3,6,7,14,15 



® MOTOROLA 

Dual 2-Wide 2-3-lnput 
"OR-AND/OR-AND-INVERT" Gate 

ELECTRICALLY TESTED PER: 
MPG 10H517 

The 1 OH517 is a general purpose logic element designed for use in data con
trol, such as digital multiplexing or data distribution. Pin 9 is common to both 
gates. This MECL 10H part is a functional pinout duplication of the standard 
MECL 10K family part, with 100% improvement in propagation delay, and no in
crease in power-supply current. 

• Propagation Delay, 1.0 ns Typical 

• 160 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

AOUT 3 7 4 

A11N 4 8 5 

A11N 5 9 7 

A2IN 6 10 8 

A2IN 7 11 9 

VEE B 12 10 

A2IN, B21N 9 13 12 

B21N 10 14 13 

B21N 11 15 14 

B11N 12 16 15 

B11N 13 17 

BOUT 14 2 III 

BOUT 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vn = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 DtoVTT 

51 DtoVTT 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

51 DtoVTT 

51 DtoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
2-56 

Military 10H517 

.PO 
1111111 
AVAILABLE AS 

1) JAN: NJA 
2)SMD: NJA 
3) 883: 10H517IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "Moo appears before 
the slash on LCC. 

VCC1 

AoUT 

AOUT 

A11N 

A11N 

A2IN 

A21N 

VEE. '--__ ..J 9 A2IN, B21N 

LOGIC DIAGRAM 

4 --II...:r"'-.... 

5--z.._~ 

6 
7 

10 
ll--z.._' 

12 

13--1..-'" 

L-r-_>--3 

L-r-....... ~-14 

............... ___ -- 15 



Pulse Generalor 0---+ 
Input 

Channel "A" 

Coax 

10H517 

25IlF 

±20%* 

VCC=+2.0V 

D.U.T 

O.lIlF 

*±20% 

Pulse generator must be capable of rIse 

and fall tImes of 2.0 ns ± 0.2 ns. 
VEE = -2.94 Vdc 

NOTES 
1. Length of CoaxA and Coaxe should be equal for equal time delay. 
2. Unused outputs should be loaded 100 0 to ground. 
3. 2:1 divider may be used. 
4. tr = tf = 1.0 ns ± 0.1 ns measured at (20% • 80%). 
5. Pw~20ns. 
6. PRF = 1.00 MHz. 
7. Rl = 50 0 resistor in series with 50 0 coax constituting the 1000 load. 

Vour 

80% 

50% 

20% 

80% 

50% 

20% 

1------ ~2O ns ------o~ 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2·57 

Channel"B" 

PS1 

PS2 
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10H517 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to -2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature 

VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.84 

Test Voltage Values (Volts) 

VIL VIHA VILA PS1 PS2 VEE1 VEE2 VEEL 
-1.95 -1.13 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C _55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIH VIL VIHA VILA VEE1 VEE2 Vee P.U. T. 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 4-7 

8 1,16 2,3,14,15 Voltage 9-13 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 4-7 

8 1,16 2,3,14,15 Voltage 9 -13 

VOHA 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 4-7 4-7 4-7 8 8 1,16 2,3,14,15 Voltage 9-13 9 -13 9 -13 

VOLA 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 4-7 4-7 4-7 

8 8 1,16 2,3,14,15 Voltage 9-13 9 -13 9-13 

lEE 
Power Supply -26 -29 -29 rnA 8 1,16 8 Current 

IIH1 
Input Current 320 510 510 ItA 

4,5,12, 
8 1,16 4,5,12,13 High 13 

IIH2 
Input Current 365 590 590 ItA 

6,7 
8 1,16 6,7,10,11 High 10,11 

IIH3 
Input Current 480 755 755 ItA 9 8 1,16 9 High 

IlL 
Input Current 0.3 0.3 0.5 ItA 

4-7 
8 1,16 7,9-13 Low 9-13 

- ---- - - -- - - - - - 1.-.------



s: 
~ 
§l 

~ 
s: 

I})C 
Uli! CO JJ 

-< 
s: 
~ ,... 
o 
:!:t » 

10H517 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Symbol Parameter Limits 

+25°e + 125 °e -55°e 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

trLH Rise Time 0.5 1.6 0.5 1.7 0.5 1.5 

trHL Fal/Time 0.5 1.6 0.5 1.7 0.5 1.5 

tpHL 
Propagation Delay 0.54 1.62 0.6 1.8 0.54 1.62 High to Low 

tPLH 
Propagation Delay 0.54 1.62 0.6 1.8 0.54 1.62 Low to High 

Test Test Voltage Values (Volts) 
Temperature 

V,H V,L V,HA V,LA PS1 PS2 VEE1 VEE2 

TA=25°e -0.78 -1.95 -1.13 -1.480 +1.11 +0.31 -5.46 -4.94 

TA=125°e -0.63 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

TA=-55°e -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2.0 V, Output Load = 100 Q to GND 

Y,N VOUT Vee VEEL PS1 P.U.T. 

ns 4,6,1112 2,14,15 1,16 8 4,611,12 2,3,14,15 

ns 4,6,1112 2,14,15 1,16 8 4,611,12 2,3,14,15 

ns 4,6,1112 2,14,15 1,16 8 4,611,12 2,3,14,15 

ns 4,6,1112 2,14,15 1,16 8 4,611,12 2,3,14,15 

VEEL 
-2.94 

-2.94 
__ 2~ 



® MOTOROLA 

Dual 2-Wide 3-lnput 
"OR-AND" Gate 
ELECTRICALLY TESTED PER: 
5962-8755901 

The 1 OH518 is a basic logic building block providing the ORlAND function, use
ful in data control and digital multiplexing applications. 

This MECL 10H part is a functional/pinout duplication of the standard MECL 
10K family part, with 100% improvement in propagation delay, and no increase 
in power-supply current. 

• Propagation Delay, 1.0 ns Typical 
• 160 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 
• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

A11N 3 7 4 

A11N 4 8 5 

A11N 5 9 7 

A21N 6 10 8 

A21N 7 11 9 

VEE 8 12 10 

A2IN. B21N 9 13 12 

B21N 10 14 13 

B21N 11 15 14 

B11N 12 16 15 

B11N 13 17 

B11N 14 2 18 

BOUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
Vrr = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

510toVn 

OPEN 

OPEN 

GND 

GND 

GND 

VEE 

GND 

GND 

OPEN 

GND 

OPEN 

OPEN 

510toVn 

GND 

MOTOROLA MILITARY MECL DATA 
2-60 

Military 10H518 

.PO 
1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8755901 
3) 883: 10H5181BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AoUT 2 

'------' 
9 A2IN. B21N 

LOGIC DIAGRAM 

3 _a.....;.------...... 
4 
5 

6 
7 

10 
11---c<--_ 

12 
13 
14 -----c'----_ 

~+---15 



NOTES 

Pulse 
Generator ~ 

Input 
50 n Coax 

50 n Coax 

Input 

1. Ir= If = 1.0 ns ±0.1 ns measured al (20% - 80%). 
2. PW~20ns. 
3. PRF = 1.0 MHz. 
4.2:1 divider may be used. 
5. Ll = L2 for equal lime delays. 
6. Unused oulpuls shoutd be loaded 100 n 10 ground. 

10H518 

Vcc = 2.0 V 

25 I1F 

±20% ~ 

D.U.T. 

::c 0.1 I1F ± 20% 

::c 0.1 I1F ±20% 

VEEL = - 2.94 Vdc 

If 

Outpul 

Ir 
1,.:.8-0-%-------80-.1.,.1 - - - - - - PSI 

VIN 

VOUT 

50% 50% 

20% 20% 

/+---- ~ 20 ns -----I 

trLH 

80% 

50% 

20% 

80% 

50% 

20% 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-61 

50ncoax 

50n 



:;:: 
Sl o 

~ 
:;:: 

",F 
m~ 
"'~ 

:;:: 
~ ,... 
1:1 
~ » 

10H518 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Test 
Temperature 

TA=25°e 

TA = 125 °e 

TA=-55°e 

VIHl 
-0.78 

-0.65 

-0.84 

VILl 
-1.95 

-1.95 

-1.95 

I 
Test Voltage Values (Volts) 

VIH2 VIL2 PSl PS2 VEEl 
-1.11 -1.480 +1.11 +0.31 -5.46 

-0.96 -1.450 +1.24 +0.36 -5.46 

-1.16 -1.510 +1.01 +0.28 -5.46 

Symbol Perameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

VEE2 VEEL 
-4.94 -2.94 

-4.94 -2.94 

-4.94 -2.94 
- _. -

+25°e + 125 °e -55°e Pinouts referenced ere for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Loed = 100 n to - 2.0 V 

Min Max Min Max Min Max VIHl VILl VIH2 VIL2 VEEl VEE2 Vee P.U.T. 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 3-7 8 1,16 2,15 Voltage 9-14 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 10,13 3-7 8 1,16 2,15 Voltage 9-14 

VOHl 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 3-7 3-7 3-7 8 8 1,16 2,15 Voltage 9-14 9-14 9-14 

Vou 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 3-7 3-7 3-7 8 8 1,16 2,15 Voltage 9 -14 9-14 9 -14 

lEE 
Power Supply -26 -29 -29 rnA 8 1,16 8 Current 

IIH 
Input Current 275 465 465 I!A 

3-5 8 1,16 3 - 5,12 -14 High 12-14 

IIHl 
Input Current 320 545 545 IlA 

6,7 
8 1,16 6,7,10,11 High 10,11 

IIH2 
Input Current 415 710 710 I!A 9 8 1,16 9 High 

IlL 
Input Current 0.5 0.3 0.5 I!A 

3-7 
8 1,16 3 -7,9 -14 Low 9-14 
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10H518 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA = 125°C -0.65 

TA =-55 °e -0.84 

Test Voltage Values (Volts) 

V,L1 V,H2 V,L2 PSl PS2 VEEl VEE2 VEEL 
-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.450 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max Y,N VOUT Vee VEEL PSl P.U.T 

ITLH Rise Time 0.5 1.6 0.5 1.7 0.5· 1.5 ns 9 15 1,16 8 5,6,14 2 

ITHL Fail Time 0.5 1.6 0.5 1.7 0.5 1.5 ns 9 15 1,16 8 5,6,14 2 

tpHL Propagation Delay 0.5 1.7 0.55 1.85 0.5 1.7 ns 4 2 1.16 8 9,13 15 

tpLH Propagation Delay 0.5 1.7 0.55 1.85 0.5 1.7 ns 4 2 1.16 8 9,13 15 
---- ,-- ---- ----- ~---- - --~----------- --



® MOTOROLA 

4-Wide 4-3-3-3 Input "OR-AND" Gate 

ELECTRICALLY TESTED PER: 
5962-8772801 

The 1 OH519 is a 4-wide 4-3-3-3 input ORlAND gate with one input from two 
gates common to pin 10. 

This MECL 10H part is a functional/pinout duplication of the standard MECL 

.. 

10K family part. with 100% improvement in propagation delay. and no increase 
in power-supply current. 

• Propagation Delay. 1.0 ns Typical 

• 160 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

A11N 3 7 4 

A11N 4 8 5 

A11N 5 9 7 

A11N 6 10 8 

A21N 7 11 9 

VEE 8 12 10 

A2IN 9 13 12 

A2IN. A31N 10 14 13 

A31N 11 15 14 

A31N 12 16 15 

A41N 13 17 

A4IN 14 2 18 

A41N 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
2-64 

Military 10H519 

iI*I 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NJA 
2) SMD: 5962-8772801 
3) 883: 10H5191BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

10 A2IN. A3IN 

LOGIC DIAGRAM 

~ 
~ ....... a..,t.._" 
7 
9 

10~~_ 

11 
12--:&._"" 

13 
14 
15-""Z.-~ 



10H519 

InpulA 

Vee = + 2.0 V 

50 n coax 

NOTES 

50neoax 
Pulse Generator 0---+ 
Input 

1. All other outputs loaded 100 n to GND. 
2. Ll = L2: Matched for equal lime delays. 

3. Pw~20ns. 
4. PRF = 1.0 MHz. 

5. tr= If = 1.0 ns ±0.1 ns. 

VIN 

VOUT 

Input 

Ir 

80% 

50% 

20% 

~20ns 

trLH 

D.U.T 

O.II1F 
:J;;: ±20% 

Output 

VEEL = -2.94 Vdc 

If 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-65 

Input B 

PSI 

PS2 



s:: 
~ o 
~ 
> s:: 

I}lE 
"':il "':II 

-< 
s:: 
m 
() 
r-

~ 
~ 

10H519 
QUIESCENT LIMIT TABLE* 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10H series circuit has been designed to meet the de specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linearfpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Symbol Paremeter Limits 

Test 
Temperature 

VIH1 

TA=25°e -0.78 

TA=125°e -0.65 

TA=-55°e -0.84 

Unfta 

Test Voftage Values (Vohs) 

VIL1 VIH2 VIL2 PS1 PS2 VEEL VEE1 VEE2 

-1.95 -1.11 -1.48Q +1.11 +0.31 -2.94 -5.46 -4.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -2.94 -5.46 -4.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -2.94 -5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE1 VEE2 Vee P.U.T. 

VOH 
High Output -1.01 ~.78 ~.86 ~.65 -1.06 ~.84 V 3-7 8 1,16 2 Voltage 9-15 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 3,7,10 3-7 8 1,16 2 Voltage 11,13 9-15 

VOHl 
High Output -1.01 ~.78 ~.86 ~.65 -1.06 ~.84 V 3-7 3-7 3-7 8 8 1,16 2 
V!:,ltage 9-15 9-15 9-15 

VOL1 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 3-7 3-7 3-7 8 8 1,16 2 
Voll!!ge 9-15 9-15 9-15 

lEE 
Power Supply -26 -29 -29 rnA 8 1,16 8 Current 

IIH 
Input Current 295 500 500 ItA 

3-7 8 1,16 3-7 
High 9-15 9-15 

IIH1 
Input Current 360 610 610 I1A 10 8 1,16 10 
High 

IlL 
Input Current 0.5 0.3 0.5 I1A 

3-7 8 1,16 3-7 
Low 9-15 9-15 
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10H519 
QUIESCENT LIMIT TABLE* 

• ELECTRICAL CHARACTERISTICS 

Each MECL 1 OH series circuit has been designed to meet the de specifications shown 
in the test table, after thermal equilibrium has been established. The circuit is ina test 
socket or mounted on a printed circuit board and transverse air flow greater than 500 

linearfpm is maintained. Outputs are terminated through a 100 Q resistor to -2.0 volts. 

Test 
Temperature 

TA=25°e 

TA=125°e 

TA=-55°e 

VIHl 

-0.78 

-0.65 

-0.84 

VILl 

-1.95 

-1.95 

-1.95 

Test Voltage Values (Volts) 

VIH2 VIL2 PSl PS2 

-1.11 -1.480 +1.11 +0.31 

-0.96 -1.465 +1.24 +0.36 

-1.16 -1.510 +1.01 +0.28 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW: 

VEEL VEEl 

-2.94 -5.46 

-2.94 -5.46 

-2.94 -5.46 

+ 25 °e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl P.U.T 

ITLH Rise Time 0.8 2.0 0.8 2.3 0.8 1.9 ns 10 2 1,16 8 4,14 2 

tTHL Fall Time 0.8 2.0 0.8 2.3 0.8 1.9 ns 10 2 1,16 8 4,14 2 

tpLH 
Propagation Delay 0.75 2.25 0.8 2.55 0.75 2.2 ns 4 2 1. 16 8 7,12,13 2 Pin 10 

tpHL 
Propagation Delay 0.75 2.25 0.8 2.55 0.75 2.2 ns 4 2 1.16 8 7,12,13 2 Pin 10 

tpHL 
Propagation Delay 0.75 2.5 0.8 2.8 0.75 2.4 ns 4 2 1.16 8 7,12,13 2 Exclude Pin 10 

tpLH 
Propagation Delay 0.75 2.5 0.8 2.8 0.75 2.4 ns 4 2 1.16 8 7,12,13 2 Exclude Pin 10 

VEE2 

-4.94 

-4.94 

-4.94 



® MOTOROLA 

4-Wide "OR-AND/OR-AND-INVERT" 
Gate 

ELECTRICALLY TESTED PER: 
5962-8773001 

The 10H521 is a basic logic building block providing the simultaneous OR
AND/OR-AND-INVERT function. used in data control and digital multiplexing 
applications. 

This MECL 10H part is a functionaVpinout duplication of the standard MECL 
10K family part. with 100% improvement In propagation delay. and no increases 
in power-supply current. 

• Propagation Delay. 1.0 ns Typical 

• 40 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

AoUT 2 6 3 

AoUT 3 7 4 

AllN 4 8 5 

AllN 5 9 7 

AllN 6 10 8 

A2IN 7 11 9 

VEE 8 12 10 

A2IN 9 13 12 

A2IN.A3IN 10 14 13 

A31N 11 15 14 

A31N 12 16 15 

A41N 13 17 

A41N 14 2 18 

A41N 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDmONC) 

GND 

51 ntoVTT 

GND 

OPEN 

OPEN 

OPEN 

OPEN· 

VEE 

OPEN 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
2·68 

Military 10H521 

Wit 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8n3001 
3) 883: 10H521IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 1 

AoUT 2 

AoUT 3 

LOGIC DIAGRAM 

4 
5 
6 --'-'" 

7-...... - ..... 
9 

10 ...... __ -. 

11 
12 ----z._", 

13-.---.... 
14 
15--...._-

r-I __ ~-2 



Pulse Generalor 
Input 

NOTES 

Channel "A" 

coax 

10H521 

25j.1F 
±20% 

Vcc = + 2.0 V ± 0.005V 

D.U.T 

VEE = -2.94 Vdc 
±0.005V 

1. All input and output cables to the scope are equal length of 50 n 
coaxial cable. Wire length should be < 1/4 inch from TPIN to input pin 
and TPOUT to output pin. 

2. Outputs not under test are connected to a 100 Q resistor to ground. 
3. tr=tf= 1.0ns±0.1 ns. 
4. PW~20ns. 
5. PRF = 1.00 MHz. 
6. 2:1 divider may be used. 
7. L 1 = L2 Matched for equal time delay. 

VOUT 

VOUT 

tr 

80% 
50% 

20% 

80% 
50% 

20% 

1-+----- ~ 20 ns 

I-+---oo-!- tpHL 
r---------~r-~ 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MEeL DATA 
2·69 

Channel"B" 

50 QcoaxB 

PSl 

PS2 
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10H521 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10 H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Test 
Temperature 

VIH1 

TA=25°e -0.78 

TA=125°e -0.65 

_T A= ~55_oe_ -0.84 

VIL1 

-1.95 

-1.95 

-1.95 

Test Voltage Values (Volts) 

VIH2 VIL2 PS1 PS2 

-1.13 -1.480 +1.11 +0.31 

-0.96 -1.465 +1.24 +0.36 

-1.16 -1.510 +1.01 +0.28 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

VEEL VEE1 VEE2 

-2.94 -5.46 -4.94 

-2.94 -5.46 -4.94 

-2.94 -5.46 -4.94 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters: I 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE1 VEE2 Vee P.U. T. I 

VOH 
High Output -1.01 -0.78 -{l.86 -{l.65 -1.06 -0.84 V 4-7 4-7 

8 1,16 2,3 
I 

Voltage 9-15 9-15 I 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 4-7 4-7 

8 1,16 2,3 I 
Voltage 9-15 9-15 

I 

VOH1 
High Output -1.01 -{l.78 -{l.86 -{l.65 -1.06 -0.84 V 4, 7 4, 7 4-7 4-7 

8 8 1,16 2,3 I 
Voltage 11,13 11,13 9-15 9-15 

I 

VOlt 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 4, 7 4-7 4-7 8 8 1,16 2,3 I 
Voltage 11,13 9-15 9-15 , 

lEE 
Power Supply -26 -29 -29 rnA 8 1,16 8 , 

Current 
i 

IIH 
Input Current 295 500 500 jJ.A 

4-7,9 8 1,16 4-7,9 I 
High 11-15 11-15 

IIH1 
Input Current 360 610 610 jJ.A 10 8 1,16 10 , 

High 

IlL 
Input Current 0.5 0.3 0.5 jJ.A 

4-7 
8 1,16 4-7,9-15 I 

Low 9-15 
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10H521 
QUIESCENT LIMIT TABLE* 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the de specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Test 
Temperature 

TA=25°e 

TA=125°e 

TA =-55 °e 

VIHl 

-0.78 

-0.65 

-0.84 

VILl 

-1.95 

-1.95 

-1.95 

Test Voltage Values (Volts) 

VIH2 VIL2 PSl PS2 

-1.13 -1.480 +1.11 +0.31 

-0.96 -1.465 +1.24 +0.36 

-1.16 -1.510 +1.01 +O.~ 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

VEEL VEEl 

-2.94 -5.46 

-2.94 -5.46 

-2.9~ ~5.~ 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 .Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl P.U.T 

trLH Rise lime 0.5 1.8 0.5 2.1 0.5 1.7 ns 5,9,10,12,15 2,3 1,16 8 5,9,10,12,15 2,3 

trHL Fall lime 0.5 1.8 0.5 2.1 0.5 1.7 ns 5,9,10,12,15 2,3 1,16 8 5,9,10,12,15 2,3 

tpd 
Propagation Delay 0.45 1.8 0.55 2.4 0.45 1.8 ns 5,9,10,12,15 . 2,3 1.16 8 5,13 2,3 (Pin 10) 

tpd 
Propagation Delay 0.6 2.0 0.7 2.6 0.55 2.0 ns 5,9,10,12,15 2,3 1.16 8 5,9,12,15 2,3 (Exclude Pin 10) 

I 

I 

I 

VEE21 

-4.94 i 

-4.94 I 

~.9~ 
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® MOTOROLA 

Dual TTL-to-MECL Translator 

ELECTRICALLY TESTED PER: 
5962-8756001 

The 10H524 is a quad translator for interfacing data and control signals be
tween a saturated logic section and the MECL section of digital systems. 

This 1 OH part is a functionaVpinout duplication ofthe standard MECL 10K fami
ly part, with 100% improvement in propagation delay, and no increase in power
supply current. 

• Propagation Delay, 1.5 ns Typical 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature. 

Range) 

• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

BOUT 5 2 

AOUT 2 6 3 

BOUT 3 7 4 

AOUT 4 8 5 

AIN 5 9 7 

Common 6 10 8 Strobe 

BIN 7 11 9 

VEE 8 12 10 

VCC 9 13 12 

CIN 10 14 13 

DIN 11 15 14 

COUT 12 16 15 

DOUT 13 17 

DOUT 14 2 18 

COUT 15 3 19 

GND 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

VCC 

VCC 

VCC 

VEE 

VCC 

VCC 

VCC 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
2-72 

Military 10H524 

iJJIJIJJI 
.PO 

""'" AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8756001 
3) 883: 10H5241BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

BoUT 1 

AoUT 2 

BoUT 3 

AoUT 4 

AIN 5 
Common 

Strobe 
BIN 7 

POSITIVE LOGIC DIAGRAM 

5 4 

6 2 

7 3 

10 12 

15 

11 13 

14 



Input Pulse 
Generator 

Input 

1. 
Coax 

10H524 

VCCH=+7.0V 

PS1 =6.0V 

VGG=2.0V 
-3.2 V 

3.5 V 

O.lI1F 

~±20% 

VOUT VOUT 
NAND AND 

Coax Coax 

500 50n 

Unused Output connected to a 
100 n resistor to ground. 

5.0 V 

tr • tf • 2.5 os ± 0.5 ns (10%-90%) '----------"-i- -- -- -- -- 2.0V 

NOTES 

VOUT 
AND 

VOUT 
NAND 

80% 

50% 

20% 

trHL 
trLH 

80% 
50% 

20% 

1. 50 n tennination to ground located in each scope channel input. 
2. All input and output cables to the scope are equal lengths of 50 0 coaxial cable. 

Wire length should be < 164 inch from TPIN to input pin and TPOUT to output pin. 

Figure 1. Switching Test Circuit and Waveform. 

MOTOROLA MILITARY MECL DATA 
2·73 

.. 



;:: 
o 
d 
:D o 
);: 
;:: 

",j= 

~~ 
;:: 
rn 
() 
r
o 
~ » 

Test 
Temperature 

VIH1 VIL1 VRH 

TA,,25°e +2.0 +0.8 +4.0 

TA,,125°e +2.0 +0.8 +4.0 

TA,,55°e +2.0 +0.8 +4.0 
--

Symbol Parameter 

+25°e 
Functional 

Subgroup 1 Parameters: 
Min Max 

VOH 
High Output -1.01 -0.78 Voltage 

VOL 
Low Output -1.95 -1.58 
Voltage 

VOHl 
High Output -1.01 -0.78 
Voltage 

VOlt 
Low Output -1.95 -1.58 
Voltage 

lEE 
Power Supply -66 Current 

IFl 
Forward -3.2 
Current 

IF2 
Forward -12.8 
Current 

- - ---_ .. 

• ELECTRICAL CHARACTERISTICS 

II 
10H524 

QUIESCENT LIMIT TABLE* 

Test Voltage Values (Volts) 

VR VF PS1 VEEL VEE1 VEE2 BVIN Vee VeeH VGG 
+2.4 +0.4 +6.0 -2.94 -5.46 -4.94 +5.5 +5.0 +7.0 +2.0 

+2.4 +0.4 +6.0 -2.94 -5.46 -4.94 +5.5 +5.0 +7.0 +2.0 

+2.4 +0.4 +6.0 -2.94 -5.46 -4.94 +5.5 +5.0 +7.0 +2.0 
- '-----L-__ 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 101 ,,-10 rnA, 102 ,,- 20 rnA Output Load" 100 n to GNO 

Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE1 VEE2 GNO Vee 

-0.86 -0.65 -1.06 -0.84 V 5-7 10,11 8 16 9 

-1.95 -1.565 -1.95 -1.61 V 5-7 5, 7 8 16 9 10,11 10,11 

-0.86 -0.65 -1.06 -0.84 V 5-7 5-7 5-7 
8 8 16 9 10,11 10,11 10,11 

-1.95 -1.565 -1.95 -1.61 V 5-7 5-7 5-7 7 8 8 16 9 10,11 10,11 10,11 

-72 -72 rnA 8 16 9 

-3.2 -3.2 rnA 6 5,7 8 16 9 10,11 

-12.8 -12.8 rnA 5,7 8 16 9 10,11 
-

P.U. T. 

1-4 
12-15 

1-4 
12-15 

1-4 
12-15 

1-4 
12-15 

8 

5,7 
10,11 

6 
-

Each MECL 1 OH series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been established. The circuit is in a test 
socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor to -2.0 volts. 
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Test 
Temperature 

VIH1 VIL1 VRH VR 

TA=25°e +2.0 +0.8 +4.0 +2.4 

TA=125°e +2.0 +0.8 +4.0 +2.4 

TA=55°e +2.0 +0.8 +4.0 +2.4 
.-

Symbol Parameter 

+25°e 
Functional 

Subgroup 1 Parameters: 
Min Max 

VID Input Clamp Voltage -1.5 

ICCl 
Positive Power 25 Supply Current Drain 

ICCH 
Positive Power 16 Supply Current Drain 

liN Input Current 1.0 

IR1 Reverse Current 50 

IR2 Reverse Current 200 

* ELECTRICAL CHARACTERISTICS 

10H524 
QUIESCENT LIMIT TABLE* 

Test Voltage Values (Volts) 

VF PS1 VEEL VEE1 VEE2 BVIN Vee VeeH VGG 
+0.4 +6.0 -2.94 -5.46 -4.94 +5.5 +5.0 +7.0 +2.0 

+0.4 +6.0 -2.94 -5.46 -4.94 +5.5 +5.0 +7.0 +2.0 

+0.4 +6.0 -2.94 -5.46 -4.94 +5.5 +5.0 +7.0 +2.0 
L- ____ -

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125 °e -55°e Pinouts referenced are for DlL package, check Pin Assignments 

Subgroup 2 Subgroup 3 101 = -10 rnA, 102 = - 20 rnA Output Load = 100 n to -2.0 V 

Min Max Min Max VF VR VRH BVIN 101 102 VEE1 GNO 

-1.5 -1.5 V 5,7 6 8 16 10,11 

25 25 rnA 10 8 16 

18 16 rnA 5-7 8 16 10,11 

1.0 1.0 rnA 6 5-7 8 16 10,11 

50 50 I1A 6 
5,7 

8 16 10,11 

200 200 IlA 
5,7 6 8 16 10,11 

Vee 

5,7 
10,11 

9 

9 

5,7 
10,11 

5, 7 
10,11 

6 

Each MECl 1 OH series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been established. The circuit is in a test 

socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor to -2.0 volts. 
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Test 
Temperature 

VIH1 VIL1 VAH VA 

TA=25°e +2.0 +0.8 +4.0 +2.4 

TA=125°e +2.0 +0.8 +4.0 +2.4 

~A=55°~ +2.0 +0.8 +4.0 +2.4 
-----

Symbol Parameter 

+25°e 
Functional 

Subgroup 9 Parameters: 

Min Max 

tr Rise Time 0.45 2.0 

tf Fall Time 0.45 2.0 

tpHL 
Propagation Delay 0.55 2.5 . 
Pin6 

tpLH 
Propagation Delay 0.55 2.5 
Pin 6 

tpHL 
Propagation Delay 0.55 2.4 Pins 5,7,10,11 

tpLH 
Propagation Delay 0.55 2.4 Pins 5,7,10, 11 

- -----

• ELECTRICAL CHARACTERISTICS 

I 
10H524 

QUIESCENT LIMIT TABLE * 

Test Voltage Values (Volts) 

VF PS1 VEEL VEE1 VEE2 BVIN Vee VeeH VGG 
+0.4 +6.0 -2.94 -5.46 -4.94 +5.5 +5.0 +7.0 +2.0 

+0.4 +6.0 -2.94 -5.46 -4.94 +5.5 +5.0 +7.0 +2.0 

+0.4 +6.0 -2.94 -5.46 -4.94 +5.5 +5.0 +7.0 +2.0 
---- -----

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125 °e -55°e Pinouts referenced are for OIL package, check Pin ASSignments 

Subgroup 10 Subgroup 11 101 = -10 mA, 102 = - 20 mA Output Load = 100 Q to GNO 

Min Max Min Max VIN VOUT VeeH VEEL VGG PS1 P.U.T 

0.5 2.5 0.4 1.8 ns 5 4 9 8 16 6 1-3,12-15 

0.5 2.5 0.4 1.8 ns 5 4 9 8 16 6 1-3,12-15 

0.85 3.6 0.5 2.0 ns 10 12 9 8 16 6 1-4,13-15 

0.85 3.6 0.5 2.0 ns 10 12 9 8 16 6 1-4,13-15 

0.85 3.5 0.55 2.1 ns 10 12 9 8 16 6 1-4,13-15 

0.85 3.5 0.55 2.1 ns 10 12 9 8 16 6 1-4,13-15 
- - --- --- - - -- - - - -

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been established. The circuit is in a test 
socket or mounted on a printed circuit board and transverse. air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor to -2.0 volts. 



® MOTOROLA 

Dual MECL-to-TTL Translator 

ELECTRICALLY TESTED PER: 
5962-8750801 

The 10H525 is a quad translator for interfacing data and control signals be
tween the MECL section and saturated logic section of digital systems. 

This 1 OH part is a functional/pinout duplication of the standarc;l MECL 10K fami
ly part, with 100% improvement in propagation delay, and no increase in power
supply current. 

• Propagation Delay, 2.5 ns Typical 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

Vee 5 2 

AIN 2 6 3 

AIN 3 7 4 

AOUT 4 8 5 

eOUT 5 9 7 

elN 6 10 8 

elN 7 11 9 

VEE 8 12 10 

Vee 9 13 12 

CIN 10 14 13 

elN 11 15 14 

COUT 12 16 15 

DOUT 13 17 

DIN 14 2 18 

DIN 15 3 19 

GND 16 4 20 

BURN - IN CONDITIONS: 
Vn= -2.0 V MAXI-2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

Vee 

2KQloVEE 

Vee 

360QloVCC 

2 KQloVEE 

Vee 

Vce 

VEE 

Vcc 

Vee 

2 KQIoVEE 

360QloVce 

360 Qlo Vce 

Vee 

2KOloGND 

GND 

MOTOROLA MILITARY MECL DATA 
2-77 

Military 10H525 

11M 
.PO 

1111111 
AVAILABLE AS 

1) JAN: N/A 
2) SMD: 5962-8750801 
3) 883: 10H525/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

:=V-- 4 

:=V-- S 

10 =v-- 12 
11 14=tr- 13 
IS 

L-l 
VBB 



10H525 

GENERATOR CHARACTERISTICS +s.ov 

TA VIHS 

25°C -0.890 V 

125°C -0.760 V 

-55°C -0.990 V 

Pulse Generator 
Input 

NOTES 

1. ZoUT~50n 

VILS 

-1.690 V 

-1.640 V 

-1.720 V 

2. tr = tf = 1.0 ns ± 0.1 ns (20%-80%). 

3. tp=40ns±0.1 ns 

NOTES 

O.II1F 

±20% ± 

A 

B 

+S.ov 

vcc 

1. Perform test in accordance with test table; each output is tested separately. 

450n 
±S.O% 

CL=2SpF 
including test 
fixture -= 

Scope Input = SO n to GND 

280n 

±S.O% 

2. All input and output cables are equal lengths of 50 n coaxial cable. Wire length should be < 0.250 inch (6.35 mm) from TPIN to input 
pin and TPOUT to output pin.n 

3. All diodes are 1 N3064 or equivalenl.n 

Figure 1_ Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-78 
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Test 
Temperature 

VIH VIL VIHA VILA PSI 

TA =25"C -0.78 -1.95 -1.11 -1.48 -0.89 

TA = 125"C -0.65 -1.95 -0.96 -1.465 -0.76 

TA=-55"C -0.84 -1.95 -1.16 -1.51 -0.99 

Symbol Parameter Limits 

+25"C + 125"C 

Functional Subgroup 1 Subgroup 2 
Parameters: 

Min Max Min Max 

VOH 
High Output 2.5 2.5 Voltage 

Low Output 
VOL Voltage 0.5 0.5 

VOLS Output Voltage 0.5 0.5 

• ELECTRICAL CHARACTERISTICS 

10H525 
QUIESCENT LIMIT TABLE * 

Test Voltage Values (Volts) 

PS2 VEE VEEI VEE2 VIHH VILH VIHL 

-1.69 -5.2 -5.46 -4.94 +0.22 -0.95 -1.78 

-1.64 -5.2 -5.46 -4.94 +0.35 -0.95 -1.65 

-1.72 -5.2 -5.46 -4.94 +0.16 -0.95 -1.84 

VILL VCC VBB VIHS VILS 

-2.95 +5.0 Pin 1 -0.89 -1.69 

-2.95 +5.0 Pin 1 -0.76 -1.64 

-2.95 +5.0 Pin 1 -0.99 -1.72 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Test Current 
(milliAmps) 

IOH IOL 

-2.0 +20 

-2.0 +20 

-2.0 +20 

-55 "C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 3 GND = (Pin 16), Output Load = 100 Q to GND 

Min Max VIH VIHH VIHL VIL VOL VILL VILH VEE1/2 VOH P.U. T. 

2,3,6 2,6, 
2.5 V 3,7 3,7 3,7 7,10, 

'0,", 
2,6, 8 4,5 4,512, 

11,15 11,15 11,15 1114, 10,14 12,13 13 
15 14 

2,3,6 
2,6 2,3,6 3,7", 4,5 3,7 3,7 4,512, 0.5 V 7,11 

10,14 10,14 15 12,13 11,15 11,15 8 13 15 

2,3,6 

0.5 V 4,5 7,8, 
4 4,512, 

12,13 '0,", 13 
14,15 

Each MECL 1 OH series circuit has been designed to meetthe dc specifications shown in the test lable, after thermal equilibrium has been established. The circuit is in a test 
socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. 
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Test 
Temperature 

VIH VIL VIHA VILA PS1 

TA=25°C -0.78 -1.95 -1.11 -1.48 -0.89 

TA=125°C -0.65 -1.95 -0.96 -1.465 -0.76 

TA=-55°C -0.84 -1.95 -1.16 -1.51 -0.99 
-- _ .. - ---- '-- - - -

Symbol Parameter Limits 

+25°C + 125°C 
Functional 

Subgroup 1 Subgroup 2 Parameters: 
Min Max Min Max 

VOH1 
High Output 2.5 2.5 
Voltage 

VOL1 
Low Output 0.5 0.5 
Voltage 

VBB 
Reference -1.37 -1.25 -1.31 -1.19 
Voltage 

lEE 
Power Supply -40 -44 
Current 

ICCL Positive Power 40 40 

ICCH 
Supply Drain 63 63 Current 

ICBO 
Input Leakage -1.0 -1.0 
Current 

lOS 
Short Circuit -150 -60 -150 -60 
ClJrrent 

IINH Input Current 145 225 

---- -

* ELECTRICAL CHARACTERISTICS 

10H525 
QUIESCENT LIMIT TABLE* 

Test Voltage Values (Volts) 

PS2 VEE VEE1 VEE2 VIHH VILH VIHL 

-1.69 -5.2 -5.46 -4.94 +0.22 -0.95 -1.78 

-1.64 -5.2 -5.46 -4.94 +0.35 -0.95 -1.65 

-1.72 -5.2 -5.46 -4.94 +0.16 -0.95 -1.84 
- - -----

VILL VCC VBB VIHS VILS 

-2.95 +5.0 Pin 1 -0.89 -1.69 

-2.95 +5.0 Pin 1 -0.76 -1.64 

-2.95 +5.0 Pin 1 -0.99 -1.72 
-

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Test Current 
(milliAmps) 

IOH 

-2.0 

-2.0 

-2.0 

-55 °c Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 3 GND = (Pin 16), Output Load = 100 Q to GND 

Min Max VIH VIHA VIL VILA VBB VEE VEE112 IOH IOL P.U. T. 

2.5 V 2,6 2,6 1,3,7 8 4,5 4,512, 
10,14 10,14 11,15 12,13 13 

0.5 V 2,6 2,6 1,3,7 8 4,5 4,512, 
10,14 10,14 11,15 12,13 13 

-1.41 -1.27 V 1,3,7 8 1 11,15 

-44 mA 1,3,7 2,6 8 8 11,15 10,14 

40 mA 1,3,7 2,6 8 9 11,15 10,14 

63 mA 2,6 1,3,7 
8 9 10,14 11,15 

1,2,3 
2,3,6 2,3,6,7, 

-1.5 I1A 
6,7, 

7,810, 10,11, 10,11, 1115 14,15 14,15 

-150 -60 mA 2,6 1,3,7 8 4,5,12, 
10,14 11,15 13 

2,3,6 1,2,3 2,3,6,7, 7,10 6,7, 225 !1A 11,14 10,11, 8 10,11, 

15 14,15 14,15 

Each MECL 1 OH series circuit has been designed to meet the dc specifications shown in the test table, atter thermal equilibrium has been established. The circuit is in a test 
socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor to -2.0 volts. 
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Test 
Temperature 

VIH VIL VIHA VILA PS1 

TA = 25°C -0.78 -1.95 -1.11 -1.48 -0.89 

TA = 125°C -0.65 -1.95 -0.96 -1.465 -0.76 

TA=-55°C -0.84 -1.95 -1.16 -1.51 -0.99 

10H525 
QUIESCENT LIMIT TABLE* 

Test Voltage Values (Volts) 

PS2 VEE VEE1 VEE2 VIHH VILH VIHL 

-1.69 -5.2 -5.46 -4.94 +0.22 -0.95 -1.78 

-1.64 -5.2 -5.46 -4.94 +0.35 -0.95 -1.65 

-1.72 -5.2 -5.46 -4.94 +0.16 -0.95 -1.84 

Test Current 
(milliAmps) 

VILL VCC VBB VIHS VILS IOH 

-2.95 +5.0 Pin 1 -0.89 -1.69 -2.0 

-2.95 +5.0 Pin 1 -0.76 -1.64 -2.0 

-2.95 +5.0 Pin 1 -0.99 -1.72 -2.0 
- --- - - - -- -- -- --- --- -

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°C + 125°C - 55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 GND = (Pin 16), Output Load = (See Figure 1). 
Parameters: 

Min Max Min Max Min Max VIN Vout VeB VEE2 VILS PS2 P.U.T. 

ITLH Rise Time 0.3 1.3 0.3 2.0 0.3 1.4 ns 2,6,10, 4,5,12, 1,3,7 8 2,6,10, 10 4,5,12,13 14 13 11,15 14 

ITHL Fall Time 0.3 1.3 0.3 2.0 0.3 1.4 ns 2,6,10, 4,5,12, 1,3,7 8 2,6,10, 10 4,5,12,13 14 13 11,15 14 

IpHUPLH 
Propagation 0.85 3.2 0.9 3.5 0.8 2.9 ns 2,6,10, 4,5,12, 1,3,7 8 2.6,10, 10 4,5,12,13 Delay 14 13 11,15 14 

* ELECTRICAL CHARACTERISTICS 
Each MECL 1 OH series circuit has been designed to meetthe dc specifications shown in the test table, after thermal equilibrium has been established. The circuit is in a test 
socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor to -2.0 volts. 

II 
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® MOTOROLA 

Dual D Type Master-Slave Flip-Flop 

ELECTRICALLY TESTED PER: 
5962-8756101 

The 10H531 is a MECL 10H part which is a functionaVpinout duplication of the 
standard MECL 10K family part, with 100% improvement in propagation delay, 
and no increase in power-supply current. 

• Propagation Delay, t.O ns Typical 

• 340 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCnON DIL FLATS LCC 

VCC1 5 2 

01 2 6 3 

01 3 7 4 

R1 4 8 5 

51 5 9 7 

CE1 6 10 8 

01 7 11 9 

VEE 8 12 10 

Cc 9 13 12 

02 10 14 13 

CE2 11 15 14 

52 12 16 15 

R2 13 17 

~ 14 2 18 

02 15 3 1-9 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vrr = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDInONC) 

GND 

51 QloVn 

51 QloVn 

51 QloVn 

GND 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

GND 

51 f.!10 Vn 

51 QloVn 

51 QloVn 

GND 

MOTOROLA MILITARY MECL DATA 
2-82 

Military 10H531 

.PO 
1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8756101 
3)883:10H531nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

2 

14 

15 



10H531 

R-S Truth Table Clock Truth Table 

R S Q n +1 C 0 Qn +1 

L L an L 121 an 

L H H H L L 

H L L H H H 

H H N.D. 

N.D. = Not Defined 
A clock H is a clock transition from a Low to High state 

121 = Don't Care 
C=CE+CC 

Clock 
Input 

L 1 =L2:Matched for equal 
time delays 

POUT 

POUT 

VIN VCC1 = VCC2 = 2.0 V 

To Channel A 

j :;!;: 0.111F 

VEEL = - 2.94 V 

t+-

20% 80% 
t+ort-

VOUT 
To Channel B 

r. 

O;~~ 
11000 

20% 80% 
t+ort-

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-B3 

VL 

VH 

II 



.. Use High Independence probe 
to adjust VBIAS 

10H531 

VIN 
To Channel A 

VOUT 
ToChannelB 

Coax 

150n 

VBIAS-0.7V r TPOUT 
1----... 

200n 

Slne·Wave Generator 
AC Couplad HP 32006 or Equivilant 

Q 
(2.15) 

a 
(3.14) 

C(9)& 
CE (6. 11) 

0(7.10) 

R(4.13) 

S(5.12) 

T 

VEEL =-2.94 V 

loon 

Figure 2. Toggle Frequency Test Circuit ':' 

Setup S@ R @ Setup Data C @ C @ Reset 
Q (High) Hold THOlD THOLD OVerRide IN THOlD THOlD OverRide 

T 1 (2j 3 (4) 5 (6) 7 (8) 9 (10) tl (12) 13 (14) 15 (16) 17 

- ., 
I- F = - .J 

r 1 _r ~ l J -r il-

I I I 

- S 1 r :t. f--J n I -
- n ~ 1 r I"'"-1 r 

(1) 2 (3) 4 (5) 6 (7) 8 (9) 10 (11) 12 (13) 14 (15) 16 (17) 
R@ S@ Hold S@ Setup C @ Hold Hold 

THOLD THOLD THOLD Q (Low) THOLD 

Note: Do not ramove power during sequence of tests. 

Figure 3. Timing Diagram 

MOTOROLA MILITARY MECL DATA 
2-84 

VOHmin 
VOL max 
VOHmin 
VOL max 
VIH 
VIHA 
VILA 
VIL 

VIH 
VIHA 
VILA 
VIL 
VIH 
VIHA 
VILA 
VIL 

VIH 
VIHA 
VILA 
VIL 



10H531 

Data Thold 

PINE 

Clock Clock precedes data by 
Q POUT Q should hold & "1" > 1.0 ns ( hold) 

Data PIND 
'--------- PS2 

Clock PINB 
'----PS2 

Q POuT Q should hold & "0' 

NOTES 
1. tsetup is the min. time before the positive transition of the clock 

information must be present at the data input. 
2. For all setup tests, pulse widths should not be less than 20 ns. 

NOTES 
1. thold is min. time after positive transition of the clock pulse 

that information must remain unchanged at the data input. 
2. For allthold tests, pulse width should not be less than 20 ns. 

050 --PSl 
Data PIND , . ~n , 

PS2 

Clock PINE 
PS2 

VH 
Q POUT 

VL --"'::..:....----' 

Q POUT 

Data precedes clock by s 1.5 ns (setup) 

Figure 4. THOLD Waveforms 

MOTOROLA MILITARY MECL DATA 
2-85 

II 
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10H531 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Symbol Parameter Limits 

Test 
-Temperature VIHl 

TA=25°e ·0.780 

TA=125°e -0.650 

TA =-55 °e -0.840 

Units 

II 
Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEL VEEl 

·1.950 -1.110 -1.480 +1.11 +0.31 -2.94 -5.46 

-1.950 -0.960 -1.465 +1.24 +0.36 -2.94 -5.46 

-1.950 -1.160 -1.510 +1.01 +0.28 -2.94 -5.46 
- - - -- -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIHl VILl VEEl VEE2 Vee P.U.T. 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 4,5 4-7 

8 1,16 2,3,14,15 Voltage 12,13 9-13 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 5,12 

4-7 
8 1,16 2,3,14,15 Voltage 9-13 

VOHl 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 8 8 1,16 2,3,14,15 Voltage 

VOL1 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 8 8 1,16 2,3,14,15 Voltage 

lEE 
Power Supply -56 -62 -62 rnA 6,11 8 1,16 8 Current 

IIH 
Input Current 390 660 660 !lA 9 8 1, J6 9 High 

IIHl 
Input Current 310 530 530 llA 6,11 8 1,16 6,11 High 

IIH2 
Input Current 465 790 790 !lA 

4,5 8 1,16 4,5,12,13 High 12,13 

IIH3 
Input Current 285 485 486 !lA 7,10 8 1,16 7,10 High 

IlL 
Input Current 0.5 0.3 0.5 !lA 

4-7 
8 1,16 4-7,9-13 Low 9-13 

I 
VEE21 

-4.94 I 
-4.94 I 
-4.94 I 
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10H531 
QUIESCENT LIMIT TABLE* 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Symbol Parameter limits 

+25 "e + 125 °e -55"e 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

Ir Rise Time 0.5 2.0 0.6 2.2 0.45 1.8 

If Fall Time 0.5 2.0 0.6 2.2 0.45 1.8 

Propagation Delay 
Ipd elK, CE, Set, 0.7 2.15 0.7 2.2 0.6 2.1 

Resel 

tSET Set UpTime 0.7 0.7 0.7 

tHOlD Hold TIme 0.8 0.8 0.8 

__ f~ Toggle Frequency 250 250 250 

Units 

ns 

ns 

ns 

ns 

ns 

MHz 

Test Test Voltage Values (Volts) 
Temperature 

VIH1 VIl1 VIH2 VIL2 PS1 PS2 VEEl VEE1 

TA = 25"e -0.780 -1.950 -1.110 -1.480 +1.11 +0.31 -2.94 -5.46 

TA=125"e -0.650 -1.950 -0.960 -1.465 +1.24 +0.36 -2.94 -5.46 

TA=-55"e -0.840 -1.950 -1.160 -1.510 +1.01 +0.28 -2.94 -5.46 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for Dll package, check Pin Assignments 

Vee = 2.0 V, Output load = 100 Q to GND 

VIN VOUT Vee VEEl P.U.T 

4,5 3 1,16 8 2,14,15 

4,5 3 1,16 8 2,14,15 

10,11 15 1. 16 8 2,3,14 

6,7,10,11 2,15 1.16 8 2,3,14,15 

6,7,10,11 2,15 1,16 8 2,3,14,15 

(See Fig. 2) 

VEE2 

-4.94 

-4.94 

-4.94 



® MOTOROLA 

Dual J-K Master-Slave Flip-Flop 

ELECTRICALLY TESTED PER: 
5962-8750501 

The 1 OH535 is a dual master-slave dc coupled J-K flip-flop. The device is pro
vided with asynchronous set(s) and Reset (R). These set and reset inputs over- . 
ride the clock. 

A common clock is provided with separate J-K inputs. When the clock is static, 
the J-K inputs do not effect the output. 

The output states of the flip-flop change on the positive transition of the clock. 

• Propagation Delay, 1.5 ns Typical 

• 410 mW MaxlPkg (No Load) 

• trog = 250 MHz Max 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCl 5 2 

01 2 6 3 

01 3 7 4 

Rl 4 8 5 

51 5 9 7 

Kl 6 10 8 

J1 7 11 9 

VEE 8 12 10 

C 9 13 12 

J2 10 14 13 

K2 11 15 14 

52 12 16 15 

R2 13 17 

02 14 2 18 

02 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

510loVn 

510loVn 

510loVn 

GND 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

GND 

510loVn 

510loVn 

510loVn 

GND 

MOTOROLA MILITARY MECL DATA 
2-88 

Military 10H535 

IIiIJIIJI 
.PD 

1111111 
AVAILABLE AS 

1) JAN: NlA' 
2) SMD: 5962-8750501 
3) 883: 10H5351BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

,. 
01 p..-

o, po.-
A 

- , .. 
02 10.- 15 

K211 02 10.- 14 

A 



10H535 

R-S Truth Table Clock Truth Table 

R S °n+1 J 

L L Cn L 

L H H H 

H L L L 

H H N.D. H 

N.D. = Not Defined 
A clock H is a clock transition from a Low to High state 

+ 2.0 V + 0.005% 

Clock Pulse Generator ~ 

NOTES 

1. All other outputs loaded 100 n to GND. 
2. L1 = L2: Matched for equal time delays. -3.2 V 
3. 2:1 divider may be used. 

4. VIN ~ 20 ns. 
5. fiN = 1.0 MHz. 

6. tr =tf=1.0ns±0.1 ns. 

Ir 
80% 80% 
50% 50% 
20% 20% 

~2Ons 

80% 

50% 

VOUT 
20% 

trHL 

80% 80% 

50% 50% 
20% 20% 

tpHL tpLH 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-89 

K 

L 

L 

H 

H 

O.tI1F 

~ ±20% 

PSt 

PS2 

On+1 

an 

L 

H 

Cn 



1_ 
PSI -

I \ VINA 

Psz 

~- f ~ 158ns 

I l VINB 

\ Psz 

Psz ---------------+-------------------------------

Psz __________ ~ ____ ~ 

Q 

j r 1-------
;;;;;;;";;;;;;"';;;;;;;"';;;;;;;"';:;;;;;"";;::;;;"";;;;:;".;::;J_ ~ ___ ...... ______ _ 

NOTII 
1. TST .. MInimum .. , up lime lor 1bggIe. 
2. THT. MinImum hold time lor Nat Toggla. 

MOTOROlA MILITARY MECL DATA 
2.go 
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10H535-
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to -2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIHl 

TA=25°e -0.780 

TA=125°e -0.650 

TA=-55°e -0.840 

Test Voltage Values (Volts) 

V,Ll VIH2 V'L2 PSl PS2 VEEl VEE2 VEE2 
-1.950 -1.11 -1.48 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.950 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.950 -1.16 -1.51 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25°C + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIHl VtL1 VIH2 VIL2 VEE2 VEEl Vee P. U. T. 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 4,5,12, 

8 1,16 2,3,14,15 Voltage 13 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 4,5,12, 

8 1,16 2,3,14,15 Voltage 13 

VOHl 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 4,5,12, 4-7 4,5,12, 4-7 

8 8 1,16 2,3,14,15 Voltage 13 9-13 13 9-13 

VOL1 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 4,5,12, 4-7 4,5 4-7 

8 8 1,16 2,3,14,15 Voltage 13 9-13 12,13 9-13 

lEE 
Power Supply -68 -75 -75 mA 8 1,16 8 Current 

IIH 
Input Current 285 460 460 IIA 

6,7,10, 8 1,16 6,7,10,11 High 11 

IIHl 
Input Current 420 675 675 IIA 9 8 1,16 9 High 

IIH2 
Input Current 500 800 800 IIA 

4,5,12, 8 1,16 4,5,12,13 High 13 

IlL 
Input Current 0.5 0.3 0.5 IIA 

4-7 8 1,16 4-7,9-13 
Low 9-13 
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10H535 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or"mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to -2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA=25°e -0.780 

TA = 125 °e -0.650 

TA=-55°e -0.840 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEl VEE2 VEE2 
-1.950 -1.11 -1.48 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.950 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.950 -1.16 -1.51 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125° e -55°e Pinouts referenced are for DIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max PS2 VIN VOUT Vee VEEL P.U.T. 

trLHl Rise Time 1 or 0.5 2.0 0.7 2.4 0.5 2.0 ns 6,7,10,11 4,5,9,14 2,3,14,15 1,16 8 2,3,14,15 
trLHl Fall Time 1 

trLH2 Rise Time 2 or 0.5 2.0 0.7 2.4 0.5 2.0 ns 6,7, la, 11 4,5,9,14 2,3,14,15 1,16 8 2,3,14,15 
trLH2 Fall Time 2 

tpLHl Propagation Delay 1 0.7 2.3 0.7 2.6 0.5 2.3 ns 6,7,10,11 4,5,9,14 2,3,14,15 1,16 8 2,3,14,15 
tpLHl Set, Reset 

tpLH2 Propagation Delay 2 0.7 2.3 0.7 2.6 0.5 2.3 ns 6,7,10,11 4,5,9,14 2,3,14,15 1,16 8 2,3,14,15 
tpLH2 Clock 

tSETUP Setup Time 1.5 1.5 1.5 ns 6,7,10,11 6,7,10,11 3,14 1,16 8 3,14 

tHOLD Hold Time 1.0 1.0 1.0 ns 6,7,10,11 6,7,10,11 3,14 1,16 8 3, 14 

Itog Toggle Frequency 250 250 250 MHz 6,7,10,11 6,7,10-11 3,14 1,16 8 3,14 



® MOTOROLA 

Universal Hexadecimal Counter 

ELECTRICALLY TESTED PER: 
5962-870010101 

The 10H536 is a high speed synchronous hexadecimal counter. This MECL 
1 OH part which is a functional/pinout duplication of the standard MECL 1 OK family 
part, with 100% improvement in propagation delay, and no increase in power
supply current. 

• Counting Frequency, 250 MHz Minimum 

• 900 mW MaxlPkg (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC BURN-IN 

(CONDITION C) 

VCC1 5 2 GND 

02 2 6 3 51 QTOVrr 

03 3 7 4 51 QTOVrr 

COUT 4 8 5 51 QTOVrr 

D3 5 9 7 GND 

D2 6 10 8 GND 

S2 7 11 9 OPEN 

VEE 8 12 10 VEE 

51 9 13 12 OPEN 

CIN 10 14 13 OPEN 

D1 11 15 14 GND 

DO 12 16 15 GND 

CLK 13 17 CP1 

00 14 2 18 51 QTOVrr 

01 15 3 19 51 QTOVrr 

VCC2 16 4 20 GND 

BURN - IN CONDITIONS: 
Vrr = - 2.0 V MAXl- 2.2 V MIN 
VEE = - 5.7 V MAXl- 5.2 V MIN 

FUNCTION SELECT TABLE 

Military 10H536 

~ 
.PO 

1111111 
AVAILABLE AS 

1)JAN: N/A 
2) SMD: 5962-8700101 
3) 883: 10H536/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

L.CC:2 

The letter "M" appears before 
the slash on LCC. 

CIN S1 S2 OPERATING MODE 

0 L L Preset (Program) 
L L H Increment (Count Up) 
H L H Hold Count 
L H L Decrement (Count Down) 
H H L Hold Count 

0 H H Hold (Stop Count) 

(2) = Don't Care 

MOTOROLA MILITARY MECL DATA 
2-93 

II 



lEI 

10H536 

SEQUENTIAL TRUTH TABLE. 

S1 S:! DO 01 02 03 C!!try Clock QO Q1 Q2 
IN •• 

L L L L H H C2J H L L H 

L H C2J C2J C2J C2J L H H L H 

L H C2J C2J C2J C2J L H L H H 

L H C2J C2J C2J C2J L H H H H 

L H C2J C2J C2J C2J H L H H H 

L H C2J C2J C2J C2J H H H H H 

H H C2J C2J C2J C2J C2J H H H H 

L L H H L L C2J H H H L 

H L C2J C2J C2J C2J L H L H L 

H L C2J C2J C2J C2J L H H L L 

H L C2J C2J C2J C2J L H L L L 

H L C2J C2J C2J C2J L H H H H 

C2J = Don't Care 
• Truth table shows logic states assuming inputs vary in sequence shown from lop 10 bottom . 
•• A clock H is defined as a clock inpullransilion from a low to a high logic level. 

NOTE 

81 9 

827 

Carry In 
10 Oi-+_--. 

Clock 
13 

12 
DO 

FLIP FLOPS WILL TOGGLE WHEN 
ALL T INPUTS ARE LOW. 

14 
00 

11 
01 

15 
01 

6 
02 

2 
02 

Figure 1. Logic Diagram 

MOTOROLA MILITARY MECL DATA 
2-94 

5 
03 

3 
03 

Q3 ~ 
H L 

H H 

H H 

H L 

H H 

H H 

H H 

L L 

L H 

L H 

L L 

H H 
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10H536 
QUIESCENT LIMIT TABLE * 

Test Test Voltage Values (Volts) 
• ELECTRICAL CHARACTERISTICS Temperature VIH1 VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 
Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to -2.0 volts. 

Symbol Parameter Limits 

+25°e + 125 °e -55°e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

VOH 
High Output -1.046 -0.819 -0.899 -0.692 -1.099 -0.882 Voltage 

VOL 
Low Output -1.95 -1.592 -1.95 -1.578 -1.95 -1.623 Voltage 

VOH1 
High Output -1.046 -0.819 -0.899 -0.692 -1.099 -0.882 Voltage 

VOL1 
Low Output -1.95 -1.592 -1.95 -1.578 -1.95 -1.623 Voltage 

lEE 
Power Supply -149 -164 -164 
Current 

IIH 
Input Current 225 365 365 High 

IIH1 
Input Current 260 415 415 High 

IIH2 
Input Current 320 520 520 High 

IIH3 
Input Current 405 655 655 High 

IlL 
Input Current 0.5 0.3 0.5 
Low 

TA=25°e -0.780 -1.950 -1.11 -1.48 +1.11 +0.31 -5.46 -4.94 -2.94 

TA=125°e -0.650 -1.950 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

TA=-55°e -0.840 -1.950 -1.16 -1.51 +1.01 +0.28 -5.46 -4.94 -2.94 
~-- - '---- -

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 0 V, Output Load = 100 Q to - 2.0 V 

VIH1 VIL1 VEE2 VEE1 Vee P.U. T. 

V 3 -6,11 -14 13 8 1,16 2,3,4,14,15 

V 13 13 8 1,16 2,3,4, 14, 15 

V 8 8 1,16 2,3,4,14,15 

V 8 8 1,16 2,3,4,14,15 

mA 8 1,16 8 

~A 9 8 1,16 9 

"A 10 8 1,16 10 

"A 5,6,11 -13 8 1,16 5,6,11 -13 

~A 7 8 1,16 7 

"A 5 -7,10 -13 8 1,16 5,6,11 -13 

I 
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10H536 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is mai.ntained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Symbol Parameter LImIts 

Test 
Temperature 

VIH1 

TA =25 °e -0.780 

TA = 125 °e -0.650 

TA=-55°e -0.840 

Units 

II 
Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEE2 
-1.950 -1.11 -1.48 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.950 -0.96 -1.465 +1.24. +0.36 -5.46 -4.94 -2.94 

-1.950 -1.16 -1.51 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125° e -55°e Pinouts referenced are for OIL package, check Pin ASSignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT PS1 PS2 Vee VEEL P.U.T. 

ITLH Rise Trme 0.7 2.1 0.7 2.3 0.7 2.3 ns 7,13 4 11,12 9,10 1,16 8 2,3,14,15 

ITHL Fall Trme 0.7 2.1 0.7 2.3 0.7 2.3 ns 7,13 4 11,12 9,10 1,16 8 2,3,14,15 

tpd Propagation Delay 

ClktoQ 0.7 3.2 0.7 3.5 0.7 3.5 ns 10 4 11,12 9,13 1,16 8 2,3,14,15 

Clk to Carry Out 0.7 7.0 0.7 7.7 0.7 7.7 ns 10 4 11,12 9,13 1,16 8 2,3,14,15 

Carry In to Carry Out 0.7 3.0 0.7 3.5 0.7 3.5 ns 10 4 11,12 9,13 1,·16 B 2,3,14,15 

tSET SetupTrme 

Data (DO to C) 2.0 2.0 2.0 ns 12,13 14 7,9 1,16 8 2,3,14,15 

Select (S to C) 3.5 3.5 3.5 ns 12,13 14 7,9 1,16 8 2,3,14,15 

Carry In (CIN to C) 2.0 2.0 2.0 ns 12,13 14 7,9 1,16 8 2,3,14,15 

(CtoCIN) 0.0 0.0 0.0 ns 12,13 14 7,9 1,16 8 2,3,14,15 

tHOLD Hold Trme 

Data (DO to C) 0.0 0.0 0.0 ns 12,13 14 7,9 1,16 8 2,3,14,15 

Select (S to C) -0.5 -0.5 -0.5 ns 12,13 14 7,9 1,16 8 2,3,14,15 

Carry In (CIN to C) 150 150 150 ns 12,13 14 7,9 1,16 8 2,3,14,15 

(CtoCIN) 2.0 2.2 . 2.2 ns 12,13 14 7,9 1,16 B 2,3,14,15 

fCount Count Frequency 250 250 250 :MHz 12 13 9 1,16 8 3,14 
- - - - --



® MOTOROLA 

Four Bit Universal 
Shift Register 
ELECTRICALLY TESTED PER: 
5962-8751101 

The 10H541 is a four-bit universal shift register. This device is a functional/pin
out duplication of the standard MECL 10K family part, with 100% improvement 
in propagation delay, and no increase in power-supply current. 

• Shift frequency, 250 MHz min 

• 610 mW MaxlPkg (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC BURN-IN 

(CONDITION C) 

VCCI 5 2 GNO 

02 2 6 3 51 ntoVn 

03 3 7 4 51 ntoVn 

C 4 8 5 CPl 

DR 5 9 7 OPEN 

03 6 10 8 GNO 

S2 7 11 9 OPEN 

VEE 8 12 10 VEE 

02 9 13 12 GNO 

SI 10 14 13 OPEN 

01 11 15 14 GNO 

DO 12 16 15 GNO 

OL 13 17 OPEN 

00 14 2 18 51 ntoVTT 

01 15 3 19 51 ntoVTT 

VCC2 16 4 20 GNO 

BURN - IN CONDITIONS: 
Vrr = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

Military 10H541 

iJJJtt,t 
MPO 

1111111 
AVAILABLE AS 

1)JAN: NlA 
2) SMD: 5962-8751101 
3) 883: 10H5411BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

SELECT OUTPUTS 

SI S:! OPERATING MODE QOn+l Qln+l Q2n+l 

L L Parallel Entry DO 01 

L H Shift Right' 01n 02n 

H L Shift Left· OL OOn 

H H Stop Shift OOn 01n 
" II' 

.. 
• Outputs as eXist after pulse at C Input conditions as shown, 
(Pulse = Positive transition of the clock input.). 

MOTOROLA MILITARY MECL DATA 
2-97 

02 

03n 

01n 

02n 

Q3n+l 

03 

DR 

02n 

03n 



NOTES 

Pulse 

S1 

S2 

Generator 0--;. 

Input 

03 

Channel A 

10H541 

LOGIC DIAGRAM 

02 01 

03 02 

SWITCHING TEST CIRCUIT 

25IlF 
± 20% ::c 

VCC= +2.0V 

D.U.T 

VEEl = -3.2 Vdc 
± 0.005 V 

1. Unused outputs should be loaded 100 n to ground. 
2. Length of CoaxA and Coaxe should be equal for equal time delay. 
3. 2:1 divider maybe used. 
4. tr= tf= 1.0 ns±0.1 ns (20% to 80%) 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-98 

DO 

01 00 

Channel B 

CoaxB 

500 



NOTES 

10H541 

VINA 
-~/ \------

40ns 

VINB ------

120ns \ --

VOUT-----......:~-::..I 

~ ~ ~ 

VIND 
(and SeIec:I) 

"""---.-1f- _1HoId _____ _ 

VOUT ------........ -------------

1. VIN has lhe following characteristics: 
a) pulse widlh <! 20 ns. 
b) frequency = 2.0 MHz. 

c) Ir and If = 1.0 ns ± 0.1 ns (20% - 80%). 

FIgure 2. Switchl ... Tnt Circuit WIMfonns 

MOTOROLA MILITARY MECL DATA 
2-99 
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10H541 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear is maintained. Outputs are terminated through a 100 U resistor to 
- 2.0 volts. 

Symbol Parameter Limits 

+25°e + 125 °e -55°e 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 

Min Max Min Max Min Max 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 Voltage 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 Voltage 

VOLl 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 Voltage 

VOHl 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 Voltage 

IIHl 
input Current 

255 405 405 High 

IIH2 
Input Current 

260 415 415 High 

IIH3 
Input Current 

320 510 510 High 

IlL 
Input Current 0.5 0.3 0.5 
Low 

lEE 
Power Supply 

-102 -112 -112 
- _ ... -

Units 

V 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 

rnA 

Test Test Voltage Values (Volts) 
Temperature 

VIHl VILl VIH2 VIL2 PSl PS2 VEEL VEEl VEE2 

TA=25°e -0.78 -1.95 -1.11 -1.480 +1.11 +0.31 -2.94 -5.46 -4.94 

TA=125°e -0.65 -1.95 -0.96 -1.465 +1.24 +0.36 -2.94 -5.46 -4.94 

~-!5oe -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -2.94 -5.46 -4.94 
- _. -- - - -_ .. -

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 

Vee = 0 V, Output Load = 100 U to - 2.0 V 

VIHl VIL1 VEE2 VEEl Vee P.U.T. 

4,6,9,11,12 4 8 1,16 2,3,14,15 

4 4,6,9,11,12 8 1,16 2,3,14,15 

8 8 1,16 2-4,13-15 

8 8 1,16 2-4,13 -15 

5,6,9,11-13 8 1,16 5,6,9,11 -13 

7, 10 8 1,16 7, 10 

4 8 1,16 4 

4-7,9-13 8 1,16 4 -7, 9 -14 

8 1,16 8 
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10H541 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear is maintained. Outputs are terminated through a 100 Q resistor to 
- 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

TA=25°e 

TA=125°e 

TA =-55 °e 

Units 

+25°e + 125°C -55°C 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 

Min Max Min Max Min Max 

trLH Rise Time 0.7 2.0 0.7 2.2 0.7 1.7 ns 

trHL Fall Time 0.7 2.0 0.7 2.2 0.7 1.7 ns 

tpLH Propagation Delay 1.0 1.9 1.1 2.1 1.0 2.0 ns 

tPHL Propagation Delay 1.0 1.9 1.1 2.1 1.0 2.0 ns 

tSetup Setup Time Data Inputs 1.5 1.5 1.5 ns 

thold Hold Time Data Input 1.0 1.0 1.0 ns 

tSetup Setup Time Select Input 3.0 3.0 3.0 ns 

thold Hold Time Select Inputs 1.0 1.0 1.0 ns 

ftog Toggle Frequency 250 250 250 MHz 

Test Voltage Values (Volts) 

VIHl VILl VIH2 VIL2 PSl PS2 VEEL VEEl VEE2 

-0.78 ·1.95 -1.11 ·1.480 +1.11 +0.31 ·2.94 ·5.46 ·4.94 

-0.65 ·1.95 ·0.96 ·1.465 +1.24 +0.36 -2.94 ·5.46 ·4.94 

·0.84 ·1.95 -1.16 -1.510 +1.01 +0.28 -2.94 ·5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 0 V, Output Load = 100 Q to GND 

VIN VOUT Vee VEEL P.U.T. 

4,6,9,11,12 2,3,14,15 1,16 8 2,3,14,15 

4,6,9,11,12 2,3,14,15 1,16 8 2,3,14,15 

4,6,9,11,12 2,3,14,15 1,16 8 2,3,14,15 

4,6,9,11,12 2,3,14,15 1,16 8 2,3,14,15 

4,6,9,11,12 2,3,14,15 1,16 8 2,3,14,15 

4,6,9, 11, 12 2,3,14,15 1,16 8 2,3,14,15 

4,7,10,12 3,14 1,16 8 2,3,14,15 

4,7,10,12 3,14 1,16 8 2,3,14,15 

4,12 4 1,16 8 14 
-- -



® MOTOROLA 

Quad 2-lnput Multiplexer 
(Non-Inverting) 

ELECTRICALLY TESTED PER: 
5962-8756601 

The 10H558 is a quad two channel multiplexer with common input select. A 
"high" level select enables input 000,010,020 and 030 and a "low" level select 
enables input 001, 011, 021 and 031. 

This MECL 10H part is a functional/pinout duplication of the standard MECL 
10K family part, with 100% improvement in propagation delay and no increase 
in power-supply current. 

• Propagation Delay, 1.5 ns Typical 

• 290 mW MaxlPkg (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

00 1 5 2 

01 2 6 3 

011 3 7 4 
010 4 8 5 
001 5 9 7 
000 6 10 8 
NC 7 11 9 
VEE 8 12 10 
Select 9 13 12 
031 10 14 13 
030 11 15 14 
021 12 16 15 
020 13 1 17 
03 14 2 18 

02 15 3 19 

VCC 16 4 20 

BURN - IN CONDITIONS: 
Vn = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Truth Table 

Select DO 01 Q 

L 0 L L 

L 0 H H 

H L 0 L 

H H 0 H 

o = Don't Care 

BURN-IN 

(CONDITION C) 

51 QtoVTT 

51 QtoVTT 

51 QtoVTT 
OPEN 
GNO 

OPEN 
OPEN 
VEE 

OPEN 
GNO 

OPEN 
GNO 

OPEN 

51 Q toVTT 

51 QtoVTT 
GNO 

MOTOROLA MILITARY MECL DATA 
2-102 

Military 10H558 

iJJJJIIIJi 
.PO 

1111111 
AVAILABLE AS 

l)JAN: NJA 
2) SMD: 5962-8756601 
3) 883: 10H558JBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

POSITIVE LOGIC DIAGRAM 

100 

201 

1502 

1403 



Coax 
Pulse 
Generator ~ 

Input 

NOTES 

10H558 

2511F 
± 20% ::c 

VCC = + 2.0 V 
± 0.005 V 

D.U.T 

VEEL =-3.2V 
± 0.005 V 

1. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. Unused outputs connected to 100 Q resistor to ground. 
3. 2:1 divider may be used. 
4. L 1 = L2: Matched for equal time delay. 
5. Rl = 50 Q resistor in series with 50 Q coax constituting the 100 Q load. 
6. tr= tf= 1.0 ns±O.l ns (20% - 80%). 
7. Pw~20ns .. 
7. PRF = 1.0 MHz. 

tr 

80% 
50% 

20% 

80% 
50% 

20% 

1+----- ~ 20 ns ----+I 

VOUT 

trHL 

trLH 

80% 

50% 

20% 

80% 

50% 

20% 

80% 

50% 
20% 

80% 

50% 

20% 

Output 

Figure 1. SWitching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-103 

PS1 

PS2 
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10H558 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 1000 resistor 
to - 2.0 volts. 

Symbol Parametar LImits Units 

Test 
Temperature 

VIH 

TA=25°e -0.78 

TA=125°e -0.65 

TA =-55 °e -0.84 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE1 VEE2 VEEL 

-1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 
- ---- --- -

TEST VOLTAGE APPLIED TO PINS BELOW 

Functional 
+250 C + 1250 C _550 e Pinouts referenced are for OIL package, check Pin ASSignments 

Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE1 VEE2 Vee P_U.T. 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 

3,5, 
8 16 1,2,14,15 Voltage 10,12 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 8 16 1,2,14,15 Voltage 

VOHl 
High Output -1.01 -1.78 -0.86 -0.65 -1.06 -0.84 V 

3-6, 
8 8 16 1,2,13,15 Voltage 9-13 

VOL1 
Low Output 

-1.95 -0.58 -1.95 -1.565 -1.95 -1.61 V 
3-6, 3-6, 

9 8 8 16 1,2,14,15 Voltage 9-13 9-13 

lEE 
Power Supply 

-48 -53 -53 mA 9 
3-6, 

8 16 8 Current 9-13 

IIHl 
Input Current 295 475 475 IlA 9 8 16 9 High 

IIH2 
Input Current 

320 515 515 I1A 
3-6, 

8 16 3-6,9-13 High 9-13 

IlL Input Current 0.5 0.3 0.5 I1A 
3-6 

8 16 3-6,9-13 9-13 
---- ----
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10H558 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 1 OH series circuit has been designed to meet the dc specifications shown 
in the test table, after thermal equilibrium has been established. The circuit is in a test 
socket or mounted on a printed circuit board and transverse air flow greater than 500 
linear fpm is maintained. Outputs are terminated through a 100 n resistor to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Tamperature 

VIH 

TA=25 De -0.78 

TA=125 De -0.65 

TA=-55 De -0.84 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE1 VEE2 VEEL 

-1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U.T. 

trLH Rise lime 0.7 2.0 0.7 2.2 0.7 2.2 ns 3-6,10-13 1,2 16 8 1,2,14,15 

trHL Fall lime 0.7 2.0 0.7 2.2 0.7 2.2 ns 3 - 6,10 -13 1,2 16 8 1,2,14,15 

tPLH 
Propagation Delay Data to 

0.5 1.8 0.5 2.2 0.5 1.9 ns 3-6 1,2,10-13 16 8 1,2,14,15 Output 

tPLH 
Propagation Delay Data to 

0.5 1.8 0.5 2.2 0.5 1.9 ns 3-6 1,2,10-13 16 8 1,2,14,15 Output 

tpHL 
Propagation Delay Select to 

1.0 2.7 1.0 3.0 1.0 2.7 ns 3-6,10-13 1,2 16 8 1,2,14,15 Output 

tpLH 
Propagation Delay Select to 

1.0 2.7 1.0 3.0 1.0 2.7 ns 3-6,10-13 1,2 16 8 1,2,14,15 Output 
_ .. _------ - --- -- ------ -- -- - - --- --- ----- - -

I 



® MOTOROI.A 

12-Bit Parity 
Generator Checker 

ELECTRICALLY TESTED PER: 
5962-8756201 

The 10H560 is a 12-bit parity genera!or-checker. The output goes high when III an odd number of inputs are· high providing the odd parity function. Unconnected 
inputs are pulled to a logic low allowing parity detection and generation for less 
than 12 bits. 

The 1 OH560 is a functional pin duplication of the standard 10K family part with 
100% improvement in propagation delay and no increase in power-supply cur-
rent. 

• Propagation Delay, 2.5 ns Typical 
• 480 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 
• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 1 5 2 

Out 2 6 3 

INI 3 7 4 

IN2 4 8 5 

IN3 5 9 7 

IN4 6 10 8 

INs 7 11 9 

VEE 8 12 10 

IN6 9 13 12 

IN7 10 14 13 

IN8 11 15 14 

IN9 12 16 15 

INlO 13 17 

INll 14 2 18 

IN12 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vn = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Truth Table 

Input Output 

Sum of High Level Inputs Pin2 

Even Low 

Odd High 

BURN-IN 

(CONDITION C) 

GND 

510toVTT 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 
OPEN 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
2-106 

Military 10H560 

.'0 
""'" AVAILABLE AS 

1) JAN: N1A 
2) SMD: 5962-8756201 
3) 883: 10H560/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

3 
4 
5 
6 
7 
9 

10 
11 
1~ 
13 
14 
15 

POSITIVE LOGIC DIAGRAM 

2 



NOTES 

Pulse 
Generator 

Coax 

10H560 

VCC1 = VCC2 = + 2.0 V 
+ 0.005 V 

2511F 
±20% T 

0.111F 
T±20% 

1. All input and output cables to the scope are equal lengths of 50 Q coax cable. 
Wire length should be ,,1/4 inch from TPIN to input pin and TPOUTtooutput 
pin. 

2. R1 = 50Q. 
3. tr= tf = 1.0 ns± 0.1 ns (20% - 80%). 
4. Pw:220ns. 
5. PRR = 1.0 MHz. 

VIN ----8':'"0-';,,.-, -J 

50% 

VOUT 

tf 

20% 

1----- :2 20 ns 

tTLH 

80% 

50% 
20% 

80% 

50% 

20% 

VEEL =-3.2 V 
±0.005 V 

20% 

tr 
1,----PS1 

80% 

50% 
---- PS2 

Figure 1_ SWitching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-107 

VOUT 

r. 
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10H560 

QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a lest socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter limits 

+25°e + 125 °e -55°e 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 

Min Max Min Max Min Max 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 Voltage 

VOL 
Low Output 

-1.95 -1.58 -1.95 -1.565 -1.95 -1.61 Voltage 

High Output 
VOH1 Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 

Low Output 
VOL1 Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 

lEE 
Power Supply -78 -88 -88 Current 

Input Current 
IIH High 245 390 390 

Input Current 
IIH1 High 285 455 455 

IlL 
Input Current 

0.5 0.3 0.5 Low 

Units 

V 

V 

V 

V 

rnA 

IlA 

IlA 

IlA 

Test Test Voltage Values (Volls) 
Temperature 

V,H1 V,L1 V,H2 V,L2 PS1 PS2 VEE1 VEE2 VEEL 

TA=25°e -0.78 -1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

TA=125°e -0.65 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 , 

TA=-55°e -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 I 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 0 V, Output Load = 100 Q to - 2.0 V 

VIH1 VIL1 VIH2 VIL2 VEE2 VEE1 Vee P.U.T. 

3-7 
3-7 8 1,16 2 9 -15 

3-7 3-7 
8 1,16 2 9 -15 9 -15 

3-7 4-7 3,5,7 
9-11 9 -15 10,12 12 8 8 1,16 2 

13 14 

3-7 4-7 4,6,9 

9-14 9-15 11,13 3 8 8 1,16 2 
15 

8 1,16 8 

4,5,9 
10,13, 8 1,16 4,5,9,10, 13, 14 

14 

3,6,7 
11,12 8 1,16 3,6,7,11,12,15 

15 

3-7 
8 1,16 3 -7, 9 -15 9 -15 
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10H560 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuitis 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature 

VIH1 

TA=25°e -0.78 

TA = 125 °e -0.65 

!A,,-55 o~ ~84. 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

-1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

~1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 
.- - - - - ---

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 °e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: Subgroup 11 

Min Max Min Max Min Max PS2 VIN VOUT Vee VEEL PS1 P.U.T. 

tTLH Rise Time 0.55 1.8 0.75 1.9 0.55 1.8 ns 4 -7, 9 - 15 4 -7, 9 -15 2 1,16 8 4 -7, 9 -15 2 

tTHL Fall Time 0.55 1.8 0.75 1.9 0.55 1.8 ns 4 -7, 9 -15 4 -7, 9 -15 2 1,16 8 4 -7, 9 -15 2 

tpLHl 
Propagation Delay 

1.2 2.9 1.35 3.2 1.15 2.8 ns 4 -7, 9 -15 4 -7, 9 -15 2 1,16 8 4 -7,9 -15 2 (3,5,7, 10, 12, 14) 

tpHL1 
Propagation Delay 

1.45 3.0 1.7 3.4 1.4 2.8 ns 4 -7, 9 -15 4 -7, 9 -15 2 1,16 8 4 -7,9 -15 2 (3,5,7,10, t2, 14) 

tpHL2 
Propagation Delay 

1.3 2.9 1.55 3.2 1.25 2.9 ns 4 -7, 9 -15 4 -7, 9 -15 2 1,16 8 4 -7,9 -15 2 (3,5,7,10,12, 14) 

tpLH2 
Propagation Delay 

1.4 3.2 1.55 3.6 1.35 2.8 ns 4 -7, 9 -15 4 -7, 9 -15 2 1,16 8 4 -7,9 -15 2 (3,5,7,10,12,14) 

tpLHl 
Propagation Delay 

1.1 2.9 1.25 3.2 1.05 2.7 ns 4 -7,9 -15 4 -7, 9 -15 2 1,16 8 4 -7, 9 -15 2 (4,6,9,11,13,15) 

tpHLl 
Propagation Delay 1.15 2.7 1.35 3.2 1.1 2.6 ns 4 -7,9 -15 4 -7, 9-15 2 1,16 8 4 -7, 9 -15 2 (4,6,9,11,13,15) 

tpHL2 
Propagation Delay 

1.2 2.8 1.45 3.0 1.15 2.6 ns 4 -7,9- 15 4 -7, 9-15 2 1,16 8 4 -7, 9 -15 2 (4,6,9,11,13,15) 

tpLH2 
Propagation Delay 1.1 3.0 1.25 3.3 1.1 2.8 ns 4 -7, 9 -15 4 -7,9-15 2 1,16 8 4 -7,9 -15 2 (4,6,9,11,13,15) 

I 
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® MOTOROLA 

Binary to 1-8 Decoder (Low) 

ELECTRICALLY TESTED PER: 
5962-8756701 

The 10H561 provides parallel decoding of a three bit binary word to one of eight 
lines. The 10H561 is useful in high-speed multiplexer/demultiplexer applications. 

The 10H561 is designed to decode a three bit input word to one of eight output 
lines. The 10H561 output will be low when selected while all other outputs are 
high. The enable inputs, when either or both are high, force all outputs high. 

The 10H561 is a true parallel decoder. This eliminates unequal parallel path 
delay times found in other decoder designs. These devices are ideally suited for 
multiplexer/demultiplexer applications. 

• Propagation Delay, 1.5 ns Typical 
• 470 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 
• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCCl 5 

EO 2 6 

Q3 3 7 

Q2 4 8 

Ql 5 9 

Qo 6 10 

A 7 11 

VEE 8 12 

B 9 13 

Q7 10 14 

Q6 11 15 

Q5 12 16 

Q4 13 

C 14 2 

E1 15 3 

VCC2 16 4 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

LCC 

2 

3 

4 

5 

7 

8 

9 

10 

12 

13 

14 

15 

17 

18 

19 

20 

BURN-IN 

(CONDITION C) 

GND 

GND 

Vn 

Vn 

Vn 

Vn 

OPEN 

VEE 

OPEN 

Vn 

Vn 

Vn 

Vn 

GND 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
2·110 

Military 10H561 

JJ*t 
.PD 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8756701 
3) 883: 10H561IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

POsmVE LOGIC DIAGRAM 

EO 2 AlI:-"'o ...... --.., 

815 

A7 

89 

C14 

sao 

501 

402 

303 

1304 

1205 

11 Q6 

1007 



NOTES 

Enable Inputs 

E1 EO C 

l l L 

L l l 

L l l 

L L L 

L L H 

l L H 

L L H 

L L H 

H 0 0 

0 H 0 

o = Don't Care 

Pulse 
Generator 0--+ 
Input 

Inputs 

B 

L 

L 

H 

H 

L 

L 

H 

H 

0 

0 

Channel A 

1. All other outputs loaded 100 Q to ground. 
2. 2:1 divider may be used. 
3. Ll = L2: Matched for equal time delay. 

4. RL"SOQ. 

A 

L 

H 

l 

H 

L 

H 

L 

H 

0 

0 

10H561 
TRUTH TABLE 

QO 

l 

H 

H 

H 

H 

H 

H 

H 

H 

H 

2511F 
± 20% :::c 

Q1 Q2 

H H 

l H 

H l 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

VCC=+2.0V 

D.U,T 

VEEL = -2.94 V 
±O.005V 

Outputs 

Q3 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

O.tI1F 
:::c ±20% 

Q4 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

Figure 1. Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
2-111 

QS Q6 Q7 

H H H 

H H H 

H H H 

H H H 

H H H 

L H H 

H L H • H H L I 

H H H 

H H H 

Channel B 



VIN .. 
VOUT 

VOUT 

NOTES 
1. VIN = 20 ns. 
2. tiN = 1.0 MHz. 

3. Ir= It= 1.0 ns ±0.1 ns (20%- 80%). 

10H561 

Ir 

80% 80% 
50% 50% 

20% 20% 

~20 ns 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
2-112 

PSl 

PS2 
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10H561 
QUIESCENT LIMIT TABLE* 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+ 25 DC + 125 DC -55 DC 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 

Min Max Min Max Min Max 

VOH 
High Output 

-1.01 -0.78 -0.86 -0.65 -1.06 -0.84 Vollage 

VOL 
Low Output -1.95 -1.58 -1.95 -1.535 -1.95 -1.61 Vollage 

VOHl 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 Vollage 

VOLl 
Low Output 

-1.95 -1.58 -1.95 -1.535 -1.95 -1.61 Voltage 

lEE 
Power Supply -76 -84 -84 Current 

IIH 
Input Current 

275 465 465 High 

IlL 
Input Current 

0.5 0.3 0.5 Low 

Test Test Voltage Values (Volts) 

Temperature 
VIHl VIl1 VIH2 VIL2 PSl PS2 VEE1 VEE2 VEEL 

TA",25 DC -0.78 -1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

TA'" 125 DC -0.65 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

_TA",-5~D~ __ -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin ASSignments 
VCC '" 0 V, Output Load", 100 Q to - 2.0 V 

VIHl VIl1 VIH2 VIL2 VEEl VEE2 Vce P.U.T. 

V 2,7,9 8 1,16 3- 6,10 -13 

V 7,9,14 8 1,16 3 -6,10 -13 

V 7,9,14 
2,7,9 

7,9,14 8 8 1,16 3 -6,10 -13 14,15 

V 7,9,14 7,9,14 8 8 1,16 3 -6,10 -13 

rnA 2,7,9, 8 1,16 8 14,15 

llA 
2,7,9, 

8 1,16 2,7,9,14,15 14,15 

llA 
2,7,9, 

8 1,16 2,7,9,14,15 14,15 

I 
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10H561 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VI HI 

TA=25°e -0.78 

TA=125°e -0.65 

TA=-55°e -0.84 

Units 

II 
Test Voltage Values (Volts) 

VILI VIH2 VIL2 PSI PS2 VEEI VEE2 VEEL 

-1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max PS2 VIN VOUT Vee VEEL PSI P.U.T. 

tTLH Rise lime 0.55 1.5 0.6 1.6 0.55 1.5 ns 7,9 
2,7,9,14 3 - 6,10-13 1,16 8 

7,9 3-6 
14, 15 14 10-13 

trHL Fail Time 0.55 1.5 0.6 1.6 0.55 1.5 ns 
7,9 

2,7,9,14 3-6,10-13 1,16 8 7,9 3-6 
14,15 14 10-13 

tpLHI 
Propagation Delay 0.85 2.1 1.05 2.3 0.8 1.9 ns 

7,9 
2,7,9,14 3-6,10-13 1,16 8 

7,9 3-6 
Data 14,15 14 10-13 

tpHL1 
Propagation Delay 0.65 2.2 0.7 2.3 0.6 2.2 ns 

7,9 2,7,9,14 3-6,10 -13 1,16 8 
7,9 3-6 

Data 14,15 14 10 -13 

tPLH 
Rise lime for Pins 

1.25 2.3 1.4 2.6 1.15 2.2 ns 
7,9 

2,7,9,14 3-6,10-13 1,16. 8 
7,9 3-6 

Enable 14,15 14 10-13 

tpHL 
Rise lime for Pins 

0.8 2.3 0.9 2.4 0.8 2.3 ns 
7,9 

2,7,9,14 3-6,10-13 1,16 8 
7,9 3-6 

Enable 14,15 14 10-13 

tpLH2 
Propagation Delay 

0.75 2.1 0.85 2.3 0.7 2.0 ns 
7,9 

2,7,9,14 3-6,10-13 1,16 8 
7,9 3-6 

Data 14,15 14 10-13 

tpHL2 
Propagation Deiay 

0.8 2.2 1.0 2.4 0.75 2.2 ns 
7,9 

2,7,9,14 3-6,10-13 1,16 8 7,9 3-6 
Data 14,15 14 10-13 

I 

I 



® MOTOROLA 

Binary to 1-8 Decoder (High) 

ELECTRICALLY TESTED PER: 
MPG 10H562 

The 1 OH562 provides parallel decoding of a three bit binary word to one of eight 
lines. The 1 OH562 is useful in high-speed multiplexer/demultiplexer applications. 

The 1 OH562 is designed to decode a three bit input word to one of eight output 
lines. The 1 OH562 output will be low when selected while all other outputs are low. 
The enable inputs, when either or both are high, force all outputs low. 

The 10H562 is a true parallel decoder. This eliminates unequal parallel path 
delay times found in other decoder designs. These devices are ideally suited for 
multiplexer/demultiplexer applications. 

• Propagation Delay, 1.5 ns Typical 
• 460 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 
• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCl 5 2 

Eo 2 6 3 

03 3 7 4 

02 4 B 5 

01 5 9 7 

00 6 10 B 

A 7 11 9 

VEE B 12 10 

B 9 13 12 

07 10 14 13 

06 11 15 14 

05 12 16 15 

04 13 17 

C 14 2 16 

E1 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE.= - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

OPEN 

VTT 

VTT 

Vn 

VTT 

GND 

VEE 

OPEN 

VTT 

Vn 

Vn 

VTT 

OPEN 

OPEN 

GND 

MOTOROLA MILITARY MECL DATA 
2-115 

Military 10H562 

iJJJIaJt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: N/A 
3) 883: 10H5621BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The leHer "M" appears before 
the slash on LCC. 

POSITIVE LOGIC DIAGRAM 

EO 2 """r..,...---, 
EllS 

A7 

89 

C14 

600 

501 

402 

303 

1304 

1205 

1106 

1007 



Enable Inputs Inputs 

E1 Eo C B A 

L L L L L 

L L L L H 

L L L H L 

L L L H H 

L L H L L 

L L H L H 

L L H H L 

L L H H H 

H '" '" '" '" 
'" H '" '" '" 

'" = Don't Care 

Channel A 

10H562 
TRUTH TABLE 

QO Q1 Q2 

H L L 

L H L 

L L H 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

VCC=+2.0V 

Outputs 

Q3 Q4 

L L 

L L 

L L 

H L 

L H 

L L 

L L 

L L 

L L 

L L 

SOQcoax 

Pulse 
Generator 0--+ 
Input 

NOTES 
1. All other outputs loaded 100 Q to ground. 
2. 2:1 divider may be used. 
3. L 1 = L2: Matched for equal time delay. 
4. RL=50Q. 

2511F 

±20% ~ 

D.U.T 

8 

VEEL = -2.94 V 
± 0.005 V 

FIgure 1, Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
2·116 

O.II1F 

~±20% 

QS aa cq 

L L L 

L L L 

L L L 

L L L 

L L L 

H L L 

L H L 

L L H 

L L L 

L L L 

ChannelB 

50 Q coax 



VIN 

Your 

Your 

NOTES 
VIN has the following characteristics: 
1. Pw=20ns. 
2. fiN = 1.0 MHz. 

3. tr= tf = 1.0 ns ±0.1 ns (20% - 80%). 

10H562 

tr 

80% 80% 
50% 50% 

20% 20% 

'" 20 ns 

tpLH 

80% 80% 

50% 50% 

20% 20% 

80% 

50% 

20% 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
2-117 

PSt 

PS2 
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10H562 

QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear is maintained. Outputs are terminated through a 100 n resistor to 
- 2.0 volts. 

Symbol Parameter Limits Units 

+25°e + 125 °e -55°e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V Voltage 

VOL 
Low Output -1.95 -1.58 -1.95 -1.363 -1.95 -1.61 V Voltage 

VOHI 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V Voltage 

VOLI 
Low Output -1.95 -1.58 -1.95 -1.363 -1.95 -1.61 V Voltage 

lEE 
Power Supply -76 -84 -84 mA Current 

IIH 
Input Current 275 465 465 I'A High 

IlL 
Input Current 0.5 0.3 0.5 I1A Low 

Test Test Voltage Values (Volts) 
Temperature 

, 

VIH VIL VIHl VILl PSl PS2 VEEl VEE2 VEEL 

TA=25°e -0.780 -1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 i 

TA = 125 °e -0.735 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 I 

TA=-55°e -0.840 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 I 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 0 V, Output Load = 100 n to - 2.0 V 

VIH VIL VIHl VILl VEE2 VEEl Vee P.U_T. 

7,9,14 8 1,16 3-6,10-13 

2, 15 8 1,16 3-6,10-13 

7,9,14 
2,7,9 7,9 

8 8 1,16 3 - 6,10-13 14, 15 14,15 

7,9,14 7,9,14 
2,7,9 

8 8 1,16 3-6,10-13 14,15 

8 1,16 8 

2,7,9 
8 1,16 2,7,9,14,15 14,15 

2,7,9 
8 1,16 2,7,9,14,15 14,15 
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10H562 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear is maintained. Outputs are terminated through a 100 Q resistor to 
- 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA=25°e -0.780 

TA=125°e -0.735 

TA = -55 °e -0.840 

Units 

Test Voltage Values (VOlls) 

VIL VIHl VIL1 PSl PS2 VEEl VEE2 VEEL 

-1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output load = 100 n to GND 

Min Max Min Max Min Max PS2 VIN VOUT Vee VEEl PS1 P_U_T. 

trlH Rise Time 0.6 1.9 0.6 2.0 0.6 1.8 ns 
7,9 2,7,9,14 3 - 6.10 -13 1.16 8 

7,9 3 - 6.10 -13 14,15 14,15 

trHL Fall Time 0.6 1.9 0.6 2.0 0.6 1.8 ns 7,9 2,7.9,14 3 - 6.10 -13 1,16 8 
7,9 

3 - 6,10 -13 14,15 14.15 

tpLH Propagation Delay 0.7 2.4 0.8 2.7 0.7 2.3 ns 7.9 2,7,9,14 3 - 6.10 -13 1,16 8 
7,9 3- 6,10 -13 14,15 14,15 

tpHL Propagation Delay 0.7 2.4 0.8 2.7 0.7 2.3 ns 7,9 2,7,9,14 3 - 6,10 -13 1,16 8 
7,9 3 -6,10 -13 14,15 14.15 

'-- ---- '--

I 



® ItIIOTOROLA 

a-Line Multiplexer 

ELECTRICALLY TESTED PER: 
5962-8772901 

The 1 OH564 is a MECL 1 OH part which is a functional/pinout duplication of the 
standard MECL 10K family part, with 100% improvement in propagation delay, 
and no increase in power supply current. 

2 The 10H564 is designed to be used in data multiplexing and parallel to serial 
conversion applications. Full parallel gating provides equal delays through any 
data path. The 1 OH564 incorporates an output buffer, eight inputs and an enable. 
A high on the enable forces the output low. The open emitter output allows the 
1 OH564 to be connected directly to a data bus. The enable line allows an easy 
means of expanding to more than 8 lines using additional 1 OH564's. 

• Propagation Delay, 1.5 ns Typical 

• 455 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

Enable 2 6 3 

X3 3 7 4 

X2 4 8 5 

Xl 5 9 7 

Xo 6 10 8 

A 7 11 9 

VEE 8 12 10 

B 9 13 12 

C 10 14 13 

X4 11 15 14 

X5 12 16 15 

X6 13 17 

X7 14 ~ 18 

Z 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

GND 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

510loVTT 

GND 

MOTOROLA MILITARY MECL DATA 
2-120 

Military 10H564 

.PO 
1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8n2901 
3) 883: 10H5641BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

A7 

89 

Cl0 

LOGIC DIAGRAM 

Z 
15 



10H564 
TRUTH TABLE 

ADDRESS INPUTS 

ENABLE C B A 

L L L L 

L L L H 

L L H L 

L L H H 

L H L L 

L H L H 

L H H L 

L H H H 

H I2l I2l I2l 

I2l = Don't Care 

Pulse 
Generator 0--+ 
Input 

NOTES 

Channel A 

1. All other outputs loadad 100 n to ground. 
2. 2:1 divider may be used. 
3. L 1 = L2: Matched for equal time delay. 
4. RL=SOn. 

VCCa+2.0V 

D.U.T 

8 

VEEL • -2.94 V 
±O.OO5V 

Figure 1. Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
2·121 

Z 

Xo 

X1 

X2 

X3 

X4 

Xs 

X6 

X7 

L 

O.tJlF 
~±200/0 

Channel B 



VIN 

VOUT 

VOUT 

NOTES 
VIN has the following characteristics: 
1. PW=20ns. 
2. fiN = 1.0 MHz. 

3. tr= If= 1.0 ns ±0.1 ns (20% - 80%). 

10H564 

Ir _..1 ____ 
80% 80% 
50% 50% 

20% 20% 

~20ns 

IPLH 

80% 80% 

50% 50% 

20% 20% 

ITHL 

80% 

50% 

20% 

Figure 2. SWitching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
2-122 

PSl 

PS2 
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10H564 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

+25°C + 125°C -55 °C 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 

Min Max Min Max Min Max 

VOH 
High Output 

-1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V Voltage 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V Voltage 

VOHl 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V Voltage 

VOL1 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V Voltage 

lEE 
Power Supply 

-75 -83 -83 rnA Current 

IIH 
Input Current 

320 510 510 j.tA High 

IlL 
Input Current 

0.5 0.3 0.5 j.tA Low 

Test 
Test Voltage Values (Volts) 

Temperature 
VIHl VIL1 VIH2 VIL2 PSl PS2 VEEl VEE2 

TA =25 °c -0.78 -1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 

TA=125°C -0.65 -1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

TA=-55°C -0.84 -1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
VCC = 0 V, Output Load = 100 Q to - 2.0 V 

VIHl VILl VIH2 VIL2 VEE2 VEEl VCC P.U.T_ 

3-7 
2,910 8 1,16 15 9 -14 

2,7,9 2-7 
8 1,16 15 10,14 9-14 

3-7 2,7,9 3 - 5, 7 2,7 
8 8 1,16 15 9 -13 10 9 -14 9,10 

7,9 2,7,9 
2 

3-6 
8 8 1,16 15 10,14 10 11 -14 

8 1,16 8 

2-7 
8 1,16 2 -7, 9-14 9-14 

2-7 
8 1,16 2-7,9-14 9-14 

VEEL 

-2.94 

-2.94 

-2.94 
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10H564 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA=25°e -0.78 

TA=125°e -0.65 

LT A_= -~5 °e_ -0.84 

Units 

VILl 

-1.95 

-1.95 

-1.95 
-

Test Voltage Values (Volts) I 

VIH2 VIL2 PSl PS2 VEEl VEE2 VEEL 

-1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 I 

-1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 I 

TEST VOLTAGE APPLIED TO PiNS BELOW 

+25°e + 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max PS2 VIN VOUT Vee VEEL PSl P.U.T. 

trLH Rise Time 0.5 1.7 0.5 1.7 0.5 1.7 
2-7 2-7 

15 1,16 8 
2-7 

15 ns 9-14 9-14 9-14 

trHL Fall Time 0.5 1.7 0.5 1.7 0.5 1.7 
2-7 2-7 

15 1,16 8 
2-7 

15 ns 9-14 9-14 9-14 

tpLH 
Propagation Delay 

1.45 2.7 1.6 3.2 1.4 2.6 
2-7 2-7 

15 1,16 8 
2-7 

15 
Address to Output 

ns 9-14 9-14 9-14 

tpHL 
Propagation Delay 

1.45 3.2 1.6 3.4 1.4 3.1 
2-7 2-7 

15 1,16 8 
2-7 

15 
Address to Output 

ns 9-14 9 -14 9-14 

tpLH 
Propagation Delay 

1.0 2.3 1.15 2.6 1.0 2.2 
2-7 2-7 

15 1,16 8 
2-7 

15 
Data to Output 

ns 9-14 9 -14 9 -14 

tpHL 
Propagation Delay 

1.1 2.7 1.6 3.4 1.0 2.5 
2-7 2-7 

15 1,16 8 
2-7 

15 
Data to Output 

ns 9-14 9-14 9-14 

Propagation Delay 
0.5 1.9 0.55 2.0 0.45 2.0 

2-7 2-7 
15 1,16 8 

2-7 
15 tpLH Enable to Output 

ns 9-14 9-14 9-14 

tpHL 
Propagation Delay 

0.66 2.0 0.7 2.0 0.55 2.0 
2-7 2-7 

15 1,16 8 
2-7 

15 
Enable to Output 

ns 9-14 9 -14 9-14 
--

I 



® MOTOROLA 

Dual Binary to 1-4 
Decoder (Low) 

ELECTRICALLY TESTED PER: 
5962-8756801 

The 10H571 is a binary coded 21ine to dual41ine decoderwith selected outputs 
low. With either EO or E 1 high, the corresponding selected 4 outputs are high. The 
common enable E, when high, forces all outputs high. 

• Propagation Delay, 2.0 ns Typical 

• 460 mW MaxlPkg (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 1 5 2 

E1 2 6 3 

013 3 7 4 

012 4 8 5 

011 5 9 7 

010 6 10 8 

B 7 11 9 

VEE 8 12 10 

A 9 13 12 

003 10 14 13 

002 11 15 14 

001 12 16 15 

000 13 17 

EO 14 2 18 

E 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vrr = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

GND 

51 ntoVTT 

51 ntoVTT 

51 ntoVn 

51 ntoVn 

OPEN 

VEE 
OPEN 

51 ntoVTT 

51 ntoVTT 

51 ntoVn 

51 ntoVTT 

GND 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
2-125 

Military 10H571 

iIIIII1IJI 
.PO 

1111111 
AVAILABLE AS 

l)JAN: N/A 
2) SMD: 5962-8756801 
3) 883: 10H571/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "MOO appears before 
the slash on LCC. 

POSITIVE LOGIC DIAGRAM 

Eo14 

A9 

87 

E15 

10003 

11002 

12001 

13000 



10H571 
TRUTH TABLE 

En.bl.lnputs Inputs OUtputs 

E Eo E1 

L L L 
L L L 
L L L 
L L L 
L L H 
L H L 
H 0 0 

121 = Don't Care 

NOTES 

Pulse 
Generator 0--;. 

Input 

A 

L 
L 
H 
H 
L 
L 

0 

1. All other outputs loaded 100 0 to ground. 
2. 2:1 divider may be used. 
3. L1 = L2: Matched for equal time delay. 
4. RL=500. 

8 Q10 Q11 Q12 Q13 

L 
H 
L 
H 
L 
L 

0 

L 
H 
H 
H 
H 
L 
H 

25IlF 

±20% ~ 

H 
L 
H 
H 
H 
H 
H 

H 
H 
L 
H 
H 
H 
H 

VCC=+2.0V 

D.U.T 

VEEL = -2.94 V 
±O.OO5V 

Figure 1. Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
2·126 

H 
H 
H 
L 
H 
H 
H 

000 
L 
H 
H 
H 
L 
H 
H 

001 Q02 003 
H H H 
L H H 
H L H 
H H L 
H H H 
H H H 
H H H 



VIN 

VOUT 

NOTES 
1. VIN = 20 ns. 
2. 'iN = 1.0 MHz. 

3. Ir= 11= 1.0 ns±O.1 ns (20%·80%). 

tr 

80% 
50% 
20% 

tPLH 

ITHL 

tPHL 

10H571 

:l:2Ons 

80% 

50% 
20% 

80% 

50% 
20% 

80% 
50% 
20"1. 

80% 

50% 
20% 

80% 

50% 
20% 

Figure 2. Switching Teat Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
2-127 

PSt 

PS2 
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10H571 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature 

VIH1 

TA=25"e -0.78 

TA = 125"e -0.65 

TA =-55 "e -0.84 

I 
Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

-1.95 -1.10 -1.480 +1.11 +0.31 -4.94 -2.94 -5.46 : 

-1.95 -0.96 -1.465 +1.24 +0.36 -4.94 -2.94 -5.46 , 

,1.95 -1.16 -1.510 +1.01 +0.28 -4.94 -2.94 -5.46 I 
~ - - - - _I 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 "e + 125"e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHI VILI VIH2 VIL2 VEE2 VEEI Vee P.U.T. 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 15 8 1,16 3-6,10-13 Voltage 

VOL 
Low Output -1.95 -1.58 -1.95 -1.363 -1.95 -1.61 V 7,9 8 1,16 3-6,10-13 Voltage 

VOHI 
High Output 

-1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 7,9 2,7,9 7,9 8 8 1,16 3- 6,10-13 Voltage 15 

VOlt 
Low Output -1.95 -1.58 -1.95 -1.363 -1.95 -1.61 V 7,9 7,9 

2,7,9 
8 8 1,16 3-6,10-13 Voltage 15 

lEE 
Power Supply -77 -85 -85 mA 8 1,16 8 Current 

IIH 
Input Current 

275 465 465 I'A 
2,7,9 

8 1,16 2 -7, 9,15 High 14,15 

IlL 
Input Current 0.5 0.3 0.5 I'A 

2,7,9 
8 1,16 2-7,9,15 Low 14,15 

- - ----- '--- -- --- --
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10H571 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH1 

TA = 25 °e -0.78 

TA = 125 °e -0.65 

TA =-55 °e -0.84 
-

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

-1.95 -1.10 -10480 +1.11 +0.31 -4.94 -2.94 -5046 

-1.95 -0.96 -1.465 +1.24 +0.36 -4.94 -2.94 ·5.46 

-1.95 -1.16 -1.510 +1.01 +0.28 ·4.94 -2.94 ·5046 
--- ---- - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 11 to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSI P.U.T. 

tTLH Rise Time 0.5 2.0 0.6 2.2 004 2.2 ns 2,7,9,14 3 - 6,10-13 1,16 8 2,7,9,14 3 - 6,10 ·13 

tTHL Fall Time 0.5 2.0 0.6 2.2 004 2.2 ns 2,7,9,14 3 - 6,10 -13 1,16 8 2,7,9,14 3 - 6,10 ·13 

tpLH Propagation Delay 0.5 3.0 0.5 3.2 0.5 3.2 ns 2,7,9,14 3 - 6,10 -13 1,16 8 2,7,9,14 3 - 6,10 -13 

tpHL Propagation Delay 0.5 3.0 0.5 3.2 0.5 3.2 ns 2,7,9,14 3 - 6,10-13 1,16 8 2,7,9,14 3 - 6,10-13 
- - --



® MOTOROLA 

Dual 4 to 1 Multiplexer 

ELECTRICALLY TESTED PER: 
5962-8750601 

The 1 OH574 is a Dual4-to-1 Multiplexer. This device is a functionaVpinout du
plication ofthe standard MECL 10K part, with 100% improvement in propagation 
delay and no increase in power supply current. 

• Propagation Delay, 1.5 ns Typical 

• 440 mW MaxlPkg (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCl 5 2 

00 2 6 3 

000 3 7 4 

002 4 8 5 

001 5 9 7 

003 6 10 8 

A 7 11 9 

VEE 8 12 10 

B 9 13 12 

013 10 14 13 

011 11 15 14 

012 12 16 15 

010 13 17 

Enable 14 2 18 

01 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GNO 

51010VTT 

OPEN 

OPEN 

GNO 

GNO 

GNO 

VEE 
GNO 

GNO 

OPEN 

GNO 

OPEN 

OPEN 

51010VTT 

GNO 

MOTOROLA MILITARY MECL DATA 
2-130 

Military 10H574 

iJJJIiJI 
.PO 
1111111 
AVAILABLE AS 

1) JAN: N/A 
2) SMD: 5962-8750601 
3)883:10H574nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "MOO appears before 
the slash on LCC. 

POSITIVE LOGIC DIAGRAM 

000 3 

001 5 

002 4 
0036 o----iIIH ..... 

A7 
B9 
Enable o-'="'::::;"fflb=::::--t 
°1013 o---IffIi"l".,./ 
01111 o----HFI"l../:t::r""""'l 

012 12 o---AI"L/ 

01310 o---="L/ 

2Qo 



10H574 
TRUTH TABLE 

ENABLE ADDRESS INPUTS OUTPUTS 

NOTES 

Pulse 
Generator 
Input 

E 

H 

L 

L 

L 

L 

o = Don't Care 

Channel A 

B 

0 

L 

L 

H 

H 

A QO 

0 L 

L DOO 

H DOl 

L D02 

H D03 

Vee = + 2.0 V 

8 

VEEL = -2.94 V 
±O.OOS V 

O.lI1F 
:];: ± 20% 

1. Unused outputs loaded 100 n to ground. 
2. PRR = 1.0 MHz. 
3. tr=tf=1.0ns±0.1 ns(20%-80%). 
4. RL=son. 
s. Pw=20ns. Figure 1. Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
2-131 

Q1 

L 

D10 

Dll 

D12 

D13 

Channel B 



V,N 

VOUT 

10H574 

If Ir 

80% 80% 
50% 50% 

20% 20% 
------

IPHL IpLH 

80% 80% 

50"10 50% 

20% 20% 
trHL 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
2-132 

PSI 

PS2 
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10H574 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Test 
Temperature 

TA=25°e 

TA=125'e 

TA =-55 °e 

VIHI 

-0.78 

-0.65 

-0.84 

VILI 

-1.95 

-1.95 

-1.95 

Test Voltage Values (Volts) 

VIH2 VIL2 PSI PS2 

-1.10 -1.480 +1.11 +0.31 

-0.96 -1.465 +1.24 +0.36 

-1.16 -1.510 +1.01 +0.28 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

VEE 1 VEE2 VEEL 

-5.46 -4.94 -2.94 

-5.46 -4.94 -2.94 

-5.46 -4.94 -2.94 
- - - - -

+ 25°C + 125 'e - 55 'e Pinouts referenced are for DlL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHI VILI VIH2 VIL2 VEEI VEE2 Vee P.U.T. 

VOH 
High Outpul -1.01 ·0.78 -0.86 -0.65 -1.06 -0.84 V 

3-7 
7,9,14 8 1,16 2,15 Voltage 9 -14 

VOL 
Low Output 

-1.95 -1.58 -1.95 -1.565 ·1.95 -1.61 V 
3,7,9, 3-7 

8 1,16 2,15 Voltage 13,14 9 -14 

VOlt 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 7,9,14 7,9,14 

3-7 
8 8 1,16 

2·4 
Voltage 9 -13 13 -15 

VOHI 
High Output -1.01 -0.78 -1.86 -0.65 -1.06 -0.84 V 3·7 3-7 

7,9,14 8 8 1,16 2,15 Voltage 9 -13 9 -13 

IIH 
Power Supply 

300 475 475 
3-7 

8 1,16 3 -7, 9 -13 Current !lA 9 -13 

IIHI 
Input Current 

420 670 670 !lA 14 8 1,16 14 High 

IlL 
Input Current 

0.5 0.3 0.5 
3·7 

8 1,16 3 -7, 9 -14 Low !lA 9 -14 

lEE 
Power Supply -73 -80 -80 rnA 8 1,16 8 
Drain Current 

-- - -
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10H574 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA=25°e -0.78 

TA=125°e -0.65 

TA=-55°e -0.84 

Units 

I 
Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEL VEEl VEE2 

-1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -?94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+250 e +1250 e _550 e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 II to GNO 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl P.U.T. 

lTLH Rise Time 0.5 1.7 0.5 2.0 0.4 1.65 ns 3-7,9-14 2,15 1,16 8 3-5,9,11 -13 2,15 

tTHL Fall Time 0.5 1.7 0.5 2.0 0.4 1.65 ns 3-7,9-14 2,15 1,16 8 3-5,9,11 - 13 2,15 

tpLH Propagation Delay 
1.2 2.9 1.5 3.6 1.1 2.75 ns 3-7,9-14 2,15 1,16 8 3-5,9,11 -13 2,15 

tpHL (A&B)notel 

tpLH Propagation Delay 
1.0 2.4 1.0 2.9 0.8 2.25 ns 3 -7, 9 -14 2,15 1,16 8 3 - 5, 9,11 - 13 "2,15 

tpHL (Data X & Y) note 2 

tpLH Propagation Delay 
0.5 1.8 0.5 2.0 0.5 1.7 ns 3-7,9-14 2,15 1,16 8 3-5,9,11-13 2,15 

tpHL (Enable) note 3 

Notes 
1. Pins 7, 9. 
2. Pins3-6,10-13. 
3. Pins 14. 



® MOTOROL.A 

Hex "0" Master-Slave Flip-Flop 
ELECTRICALLY TESTED PER: 
5962-8751201 

The 1 OH576 contains six master slave type "D" flip-flops with a common 
clock. This MECL 10H part is a functional/pinout duplication of the stan
dard MECL 10K family part, with 100% improvement in clock frequency 
and propagation delay and no increase in power-supply current. 

• Propagation Delay, 1.7 ns Typical 

• 675 mW MaxlPkg (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

00 2 6 3 

01 3 7 4 

02 4 8 5 

DO 5 9 7 

01 6 10 8 

02 7 11 9 

VEE 8 12 10 

Clock 9 13 12 

03 10 14 13 

04 11 15 14 

05 12 16 15 

03 13 17 

04 14 2 18 

05 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GNO 

51 QtoVTT 

51 QtoVTT 

51 ntoVTT 

GNO 

GNO 

GNO 

VEE 

CP1 

GNO 

GND 

GNO 

51 QtoVTT 

51 ntoVn 

51 ntoVn 

GNO 

MOTOROLA MILITARY MECL DATA 
2-135 

Military 10H576 

iJJJIaI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: N/A 
2) SMD: 5962-8751201 
3) 883: 10H576/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 

00 

01 

02 

DO 

D1 

D2 

Vee 

Clock 9 

LOGIC DIAGRAM 



II 

Pulse Generator 
Input 0--;. 

Coax 

NOTES 
1. All other oulputs are loaded 100 0 10 ground. 
2.2:1 divider may be used. 
3. L 1: L2: Matched for equal time delay. 
4. VIN = 20 ns. 
5. tiN = 1.0 MHz. 
6. Ir = It= 1.0 ns (20% - 80%) ±0.1 ns. 

10H576 

CLOCK TRUTH TABLE 

C D Qn +1 

L f2l an 
H" L L 

H" H H 

f2l = Don't Care 
• A clock H is a clock transition from a low to a high state 

VCC=2.0V 

25 "F±20% 

1,16 

D.U.T. 

8 

~ 0.1 "F±20% 

VEE = - 2.94 Vdc ± 0.005 V 

Figure 1. Test Circuit 

MOTOROLA MILITARY MECL DATA 
2-136 

ChannelB 

soo 



tr 

80% 
50% 

20% 

10H576 

80% 
50% 

20% 

14----- ~ 20 ns -----.I 

Vour 

NOTES 
1. AU other outputs are loaded 100 n to ground. 
2. 2:1 divider may be used. 

80% 

50% 

20% 

80% 

50% 

20% 

3. L 1: L2: Matched for equal time delay. 
4. VIN = 20 ns. Figure 2. Test Circuit Waveform 
5. fiN = 1.0 MHz. 
8. tr=tr= 1.0 ns (20%·80%) ±0.1 ns. 

80% 

50% 

20% 

PSt 

PS2 

.. 
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10H576 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHI 

TA = 25°C -0.78 

TA = 125°C -0.65 

TA=-55°e -0.84 

Units 

I 
Test Voltage Values (Volts) 

VILI VIH2 VIL2 PSI PS2 VEEI VEE2 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 
- - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C -55 °e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 
Parameters: 

Min Max 

VOH High Output Voltage -1.01 -0.78 

VOL Low Output Voltage -1.95 -1.58 

VOHI High Output Voltage -1.01 -0.78 

VOL1 Low Outpu\ Voltage -1.96 -1.58 

lEE Power SUPRly Current -112 

IIH Input Current High 265 

IIHI Input Current High 420 

IlL Input Current Low 0.5 

NOTES 
1. Hold power during all VOH and VOL tests. 

2.Pl) UVIH P2)UVIH 

VIL VIH2 

Subgroup 2 Subgroup 3 

Min 

-0.86 

-1.95 

-0.86 

-1.95 

-123 

0.3 

Max Min 

-0.65 -1.06 

-1.565 -1.95 

-0.65 -1.06 

-1.565 -1.95 

-123 

425 

670 

0.5 

P3)U VIH 

VIl2 

Max 

-0.84 

-1.61 

-0.84 

-1.61 

425 

670 

Vee = 0 V, Output Load = 100 n to - 2.0 V 

VIHI VILI VIH2 VIL2 VEE2 VEEI Vee epl 

V 5-7 
8 1,16 9,Pl 10-12 

V 5-7 8 1,16 9,Pl 10-12 

V 5-7 5-7 5-7 8 8 1,16 9 
10-12 10 -12 10-12 PI-3 

V 5-7 5-7 5-7 
8 8 1,16 9 

10-12 10-12 10 -12 PI-3 

mA 8 1,16 

IlA 
5-7 8 1,16 10 -12 

IlA 9 8 1,16 

IlA 
5-7 8 1,16 9 -12 

VEEL 

-2.94 

-2.94 

-2.94 

P.U. T. 

2-4 
13 -15 

2-4 
13 -15 

2-4 
13 -15 

2-4 
13 -15 

8 

5-7 
10-12 

9 

5-7 
10-12 
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10H576 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA = 125 °e -0.65 

TA=-55°e -0.84 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 ! 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 I 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 I 
- - -- - - --

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
. Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T. 

tTLH Rise Time 0.7 1.8 0.8 1.9 0.8 1.8 ns 5 -7, 9 -15 2 - 4,13 -15 1,16 8 2 -4,13 -15 

tTHL Fall Time 0.7 1.8 0.8 1.9 0.8 1.8 ns 5 -7, 9-15 2-4,13 -15 1,16 8 2 -4,13-15 

tpLH Propagation Delay 1.0 2.7 1.0 3.0 1.0 2.9 ns 5 -7, 9 -15 2 -4,13 -15 1,16 8 2 - 4,13-15 

tpHL Propagation Delay 1.0 2.7 1.0 3.0 1.0 2.9 ns 5 -7, 9 -15 2 -4,13 -15 1,16 8 2 - 4,13-15 

tSetup Setup Time 1.5 1.5 1.5 ns 5 -7, 9 -12 2 - 4,13 -15 1,16 8 2 - 4,13 -15 

tHold Hold Time 0.8 0.8 0.8 ns 5 -7, 9 -12 2 - 4,13 -15 1,16 8 2 - 4,13 -15 

!Toggle Toggle Frequency 250 250 250 MHz 5 -7, 9 -12 2 -4,13 -15 1,16 8 2 - 4,13-15 

, 

, 

I 

I 

! 

I 

, 



® MOTOROLA 

4-Bit Arithmetic Logic Unit/Function 
Generator 
ELECTRICALLY TESTED PER: MPG 10H581 

The 10H5B1 is a high speed arithmetic logic unit capable of performing 16 logic 
operations and 16 arithmetic operations on two 4-bit words. Full internal carry 
is incorporated for ripple-through operation. Arithmetic logic operations are se
lected by applying the appropriate binary word to the select inputs (SO through 
53) as indicated in the tables of arithmetic/logic functions. Group carry propagate 
(PG) and carry generate (GG) are provided allowing fast operations on very long 
words using a second order look ahead. The internal carry is enabled by applying 
a low level voltage to the mode control input (M). 

When used with the 1 0579, full-carry look-ahead, as a second order look ahead 
block, the 1 OH5B1 provides high speed arithmetic operations on very long words. 

This 1 OH part is a functional/pinout duplication of the standard MECL 1 OK fami
ly part with 100% improvement in propagation delay and not increase in power 
supply current. 

• Improved Noise Margin, 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCC1 7 
FO 2 8 

F1 3 9 

GG 4 10 

Cn +4 5 11 

F3 6 12 

F2 7 13 

PG 8 14 

B3 9 15 
A3 10 16 
B2 11 17 

VEE 12 18 
53 13 19 
50 14 20 
52 15 21 
A2 16 22 
51 17 23 
A1 18 24 
B1 19 
BO 20 2 
AO 21 3 
Cn 22 4 
M 23 5 
VCC2 24 6 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 UIoVTT 

51 UIoVTT 

51 UloVTT 

51 UloVTT 

51 UloVTT 

51 UIoVTT 

51 UloVTT 

50UIoVEE 
GND 

50 U lci VEE 
VEE 

50UIoVEE 
GND 

50UloVEE 
GND 
GND 

50 Ulo VEE 
VEE 

50UloVEE 
GND 

50UloVEE 
GND 
GND 

MOTOROLA MILITARY MECL DATA 
2-140 

Military 10H581 

.PO 

""'" AVAILABLE AS 

1) JAN: NlA 
2)SMD: N/A 
3) 883: 10H581IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: K 
CERFLAT: J 

The letter "M" appears before 
the slash on LCC. 

VCC1 
FO 2 

F1 
GG 4 

SO 
S3 

LOGIC DIAGRAM 
13 
15 
17 
14 

21 
20 
18 

19 
16 

11 
10 
9 

22 
23 

2 

3 

7 

6 

4 

8 

5 



Function Select 

S3 S2 SI So 

L L L L 

L L L H 

L L H L 

L L H H 
L H L L 

L H L H 

L H H L 

L H H H 
H L L L 

H L L H 

H L H L 

H L H H 
H H L L 
H H L H 

H H H L 

H H H H 

Fa 

13 15 17 14 

60 AO 

10H581 

ARITHMETIC/LOGIC FUNCTIONS 
Logic Function M Is High C = D. C. 

F 

F=A 

F= A+B 

F= A+B 
F = Logical "1" 

F= A. B 

F= B 

F= A8B 
F= A+ B 

F= A. B 

F=AEIlB 

F= B 

F= A+ B 
F = Logical ·'0" 

F= A. B 

F= A.B 
F= A 

61 AI 62 

Figure 1. Logic Diagram 

MOTOROLA MiLITARY MECL DATA 
2·141 

Arithmetic Operation M is Low Cn Is low 

F 

F=A 

F = A pius (A • B) 

F = A plus ( A • B) 
F=Atimes2 

F = (A + B) plus 0 

F = (A + B) plus (A • B) 

F=A plus B 

F = A plus (A + B) 
F = (A + B) pius 0 

F = A minus B minus 1 

F = (A + B) plus (A • B) 
F = A plus (A + B) 

F = minus 1 (two's complement) 

F = (A • B) minus 1 

F = (A • B) minus 1 
F= minus 1 

PG 

A2 63 A3 en M 



10H581 

VCCI = VCC2 = 2.0 V 

1:: 0.1 f.1F 

S2 S3 
FO 

Fl 

Pulse Generator 
Input 0---;. F2 

F3 

GG 

PG 

Cn +4 

NOTES 
B 1. All input and output cables to the scope are equal lengths of 50 n 

coax cable. Wire length should be < 1/4 inch from TPIN to input 
pin and TPOUT to output pin. 

1:: 0.1 f.1F±20% 

2. tr = tf = 2.0 ns ± 0.2 ns (20% to 60%). 
3. All unused outputs pins should be terminated at all times (100 n 

to ground). 
4. VIN waveform has the following characteristics: 

a) Pulse width ~ 20 ns. 
b) Frequency = 1.0 MHz. Ir 

80% 
50% 

20% 

VEEL = - 2.94 V 

80% 
50% 

20% 

14----- <! 20 ns 

VOUT 

80% 

50% 

20% 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 2. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-142 

TPOUT 

PSI 

PS2 
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10H581 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°C -0.78 

TA = 125 °e -0.65 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHA VILA PS1 PS2 VEE1 VEE2 

-1.950 -1.105 -1.475 +1.11 +0.31 -5.46 -4.94 

-1.950 -1.000 -1.400 +1.24 +0.36 -5.46 -4.94 

-1.950 -1.255 -1.510 +1.01 +0.28 -5.46 -4.94 
-- - ---

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA VEE1/2 Vee P.U.T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.09 -0.88 V 9 -11 13 -15 12 1,24 2-8 16 - 23 

VOL1 Low Output Voltage -1.85 -1.620 -1.82 -1.545 -1.92 -1.655 V 9 -11,14,16 9,10,13,15 12 1,24 2,3,5 - 8 18,19,21 - 23 16,17,19,21 

VOHA High Output Voltage -0.95 -0.78 - 0.845 -0.63 -1.10 -0.88 V 9 -11,13 13 -23 16 -23 13 -15 12 1,24 2-8 16 - 23 22,23 

VOLA Low Output Voltage -1.85 -1.60 -1.88 -1.525 -1.92 -1.635 V 9 -11,13 -23 14,15 9-11 12 1,24 2-8 16-23 

VOL2 Low Output Voltage -1.99 -1.620 -1.88 -1.545 -2.10 -1.655 V 11,14,16,18 9,10,13,15 8 12 1,24 4 20,22,23 17,19,21 

lEE Power Supply Current -145 -160 -160 rnA 9 -11,16 12 1,24 12 18 - 21 

'IH1 Input Current High 200 340 340 IlA 13,23 12 1,24 13,23 

IIH2 Input Current High 220 375 375 IlA 
10,16,18 12 1,24 10,16,18 

21 21 

IIH3 Input Current High 245 415 415 IlA 
9,11 12 1,24 9,11,19,20 19,20 

IIH4 Input Current High 265 450 450 IlA 14,15,17 12 1,24 14,15,17 . 
I'H5 Input Current High 290 580 495 IlA 22 12 1,24 22 

III Input Current low 0.5 0.3 0.5 rnA 9 -11 1,16 9 -11, 
13 - 23 13 - 23 

- - -------- -- - - - 1- ___ - --- ---
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10H581 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA=125°e -0.63 

~:-55oe _ -0.88 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEl VEE2 VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -4.94 -2.94 

-t.82 -1.000 -1.400 +1.24 +0.36 -5.2 -4.94 -2.94 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -4.94 -2.94 
--- ~-.- -- - - - ------ ---- L ___ - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +125°e -55°C Pinouts referenced are for OIL package, check Pin Assignmants 
Functional Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEl PS1 P.U. T. 

ITLHI Rise & Fall Time 0.5 2.3 0.764 2.64 0.62 2.4 ns 9-11,13-23 2-7 1,24 12 9 -11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Delay 0.6 2.2 0.74 2.64 0.74 2.4 ns " " " " " " 
Cn toCn +4 

ITLHI Rise & Fall Time 0.6 2.2 0.74 2.88 0.7 2.2 ns 9-11,13-23 2-7 1,24 12 9 -11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Delay 1.0 3.0 1.44 3.96 1.8 3.6 ns " " " n " " CntoF 

ITLHI Rise & Fall Time 0.6 2.0 0.74 2.64 0.84 2.4 ns 9-11,13-23 2-7 1,24 12 9-11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Delay 1.5 3.7 1.92 4.8 1.8 4.44 ns n " " " " n 
AtoF 

ITLW Rise & Fall Time 0.8 2.4 1.08 3.12 1.0 2.88 ns 9-11,13-23 2-7 1,24 12 9-11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Delay 1.5 3.7 1.92 4.8 1.8 4.44 ns " " " " " n 
AtoPG 

ITLH' Rise & Fall Time 0.6 2.2 0.74 2.88 0.74 2.764 ns 9-11,13-23 2-7 1,24 12 9-11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Delay 1.5 3.7 1.92 4.68 1.8 4.44 ns " " " " n n 
AtoGG 

ITLW Rise & Fall Time 0.6 2.0 0.74 2.64 0.74 2.4 ns 9-11,13-23 2-7 1,24 12 9-11,13,14,16, 2-7 
ITHL 18,19,21 22 

Propagation Delay 
tpd 1.5 3.6 1.92 4.68 1.8 4.32 ns " " " " " " AloCn +4 -- ------- - ----- L-____ ---- ---- - ----- --- - --

, 
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10H581 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA=125°e -0.63 

TA =-55 °e -0.88 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEEl VEE2 VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -4.94 -2.94 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -4.94 -2.94 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEl PSl P.U. T. 

ITLHI Rise & Fall Time 0.6 2.3 0.74 3.0 0.74 2.76 ns 9-11,13 -23 2-7 1,24 12 9 -11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Deiay 2.0 4.5 2.52 5.76 2.2 5.0 ns " " " " " " Bto F 

tTLHI Rise & Fall Time 0.6 2.2 0.74 2.88 0.74 2.64 ns 9 -11,13-23 2-7 1,24 12 9 -11,13,14,16, 2-7 
tTHL 18,19,21 22 

tpd 
Propagation Delay 1.5 3.8 1.92 4.8 1.8 4.56 ns " " " " " " BtoPG 

ITLHI Rise & Fall Time 0.6 2.2 0.74 2.88 0.74 2.64 ns 9 -11,13 -23 2-7 1,24 12 9 -11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Delay 1.5 3.7 1.92 4.8 1.8 4.44 ns " " " " " " BtoGG 

ITLH/ Rise & Fall Time 0.5 2.0 0.5 2.64 0.5 2.4 ns 9 -11,13 - 23 2-7 1, ?4 12 9 -11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Delay 2.0 4.0 2.52 5.16 2.4 4.8 ns " " " " " " Bto Cn +4 

ITLHI Rise & Fall Time 0.7 2.3 0.86 3.0 0.86 2.76 ns 9-11,13 - 23 2-7 1,24 12 9 -11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Delay 1.5 4.2 1.92 5.4 1.8 5.04 ns " " " " " " MtoF 

ITLH/ Rise & Fall Time 0.6 2.0 0.74 2.64 0.74 2.4 ns 9 -11,13-23 2-7 1,24 12 9 -11,13,14,16, 2-7 
ITHL 18,19,21 22 

tpd 
Propagation Delay 1.5 4.5 1.92 5.76 1.8 5.4 ns " " " " " " StoF 
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10H581 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA =25 °e -0.78 

TA= 125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -4.94 -2.94 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -4.94 -2.94 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -4.94 -2.94 
-

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125"e -55 "e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEE1 PS1 P.U. T. 

tTLHi Rise & Fall Time 0.6 2.2 0.74 2.88 0.74 2.4 ns 9 -11,13 - 23 2-7 1,24 12 9 -11,13,14 16, 2-7 
tTHL 18,19,21 22 

tpd 
Propagation Delay 1.5 4.0 1.92 5.16 1.8 4.8 ns " " " " " " StoPG 

tTLHi Rise & Fall Time 0.6 2.2 0.74 2.88 0.74 2.64 ns 9 -11,13 - 23 2-7 1,24 12 9 -11,13,14 16, 2-7 
tTHL 18,19,21 22 

tpd 
Propagalion Delay 

1.5 4.1 1.92 5.28 1.8 4.92 ns " " " " " " S to Cn + 4 

tTLHi Rise & Fall Time 0.5 3.2 0.5 4.0 0.5 3.84 ns 9 -11,13 - 23 2-7 1,24 12 9 -11,13,14 16, 2-7 
tTHL , 18,19,21 22 

tpd 
Propagation Delay 1.3 4.5 1.68 5.76 1.56 5.4 ns " " " " " " 
StoGG 



® MOTOROLA 

Hex "0" Master-Slave Flip-Flop 
with Reset 
ELECTRICALLY TESTED PER: 5962-8756301 

The 10H586 is a hex D type flip-flop with common reset and clock lines. 
This MECL 10H part is a functional/pinout duplication of the standard 
MECL 10K family part, with 100% improvement in clock toggle frequency 
and propagation delay and no increase in power supply current. 

• Propagation Delay, 1.7 ns Typical 

• 660 mW MaxlPkg (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

00 2 6 3 

01 3 7 4 

02 4 8 5 

DO 5 9 7 

01 6 10 8 

D2 7 11 9 

VEE 8 12 10 

Clock 9 13 12 

03 10 14 13 

04 11 15 14 

D5 12 16 15 

03 13 17 

04 14 2 18 

05 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
Vn = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

GND 

GND 

GND 

VEE 

CP1 

GND 

GND 

GND 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
2-147 

Military 10H586 

iIItJJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: N/A 
2) SMD: 5962·8756301 
3) 883: 10H586/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

4 

13 

14 

15 

II 
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Pulse Generator 
Input 

Vee. 2.0 V ± 0.005% 

NOTES 

500eoax 

0--+ 

1. Pulse generator must be capable of rise and 
fall lime of 1.0 ns ± 0.1 ms 

2. Unused outputs connected 10 1000 raslstor 
10 ground 

3. 2:1 divider msy be used 
4. L 1 = L2: malched for equal time delay 

VOUT 

NOTES 
1. VIN has the following characteristics: 

a) PW~20ns 
b)f=1.0MHz 

Input 

10H586 
CLOCKED TRUTH TABLE 

R C 0 On+ 1 

L L 0 an 

L H· L L 

L H" H H 

H L " L 

o = Don't Care 
• A clock H Is a clock transition from a low to a high state 

D.U.T. 

1-....... --- VEEL. -3.2 V 

If 
r---------------~I----- PSl 

800/0 

50% 
20% 

80% 
50% 
20% 

PS2 

1---- ~20ns ----t 

800/0 

50% 
20% 

80% 
50% 
20% 

800/0 

500/0 
20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2·148 



10H586 

PSI - -r-----.... 
80% 80% 

PSI --- -r------------~ 

--1--50% 

PS2 _________ ..1 

lasl 1hold 

PIND 50%-tl-- 50% 

"'(1 
RESET 7: 
~~--------------------..1 1 \1------

1 

...:C;.:;;LO:..;:C;;.;K ____ ~..Ji ----\-+- ~~ ---~I 
Q 

1 

Figure 2. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-149 

\--------



VINl 

.. VOUT 

0 

VIN2 

10H586 

3.8 ns 

I 
I 
I 
I 
I I 

ti' ~ _ jf-- ;; 4.0 ns \--\ /_j/ 
I 
II 
II 

---+I 1--;; 3.0 ns 

V I \ / 
I I 
I I 
I I 

--I I-- ;; 3.0 ns + 1 Gale Delay;; 5.0 ns 
I 

~ / \ I 
I 
I 
I 

Figure 3. fTOGGLE Waveforms 

PIN3 RESET ( ""l)'--___ --J 

PIN4 CLOCK(;.;,S) __ ...J/ 

OOUTPUTS ______ ""\\\.. _______ ...J/ 

Figure 4_ trr Waveforms 

MOTOROLA MILITARY MECL DATA 
2-150 
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10H586 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA=125°e -0.65 

TA=-55°e -0.84 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Parameters: 
Min Max 

VOH High Output Voltage -1.01 -0.78 

VOL Low Output Voltage -1.95 -1.58 

VOH1 High Output Voltage -1.01 -0.78 

VOL1 Low Output Voltage -1.95 -1.58 

lEE Power Supply Current -110 

IIH Input Current High 420 

IIH1 Input Current High 265 

IIH2 Input Current High 1200 

IlL Input Current Low 0.5 

NOTES 

1. Hold power during all VOH and VOL tests. 

2. P1) U VIH P2) U VIH 

VIL VIH2 

Subgroup 2 Subgroup 3 

Min 

-0.86 

-1.95 

-0.86 

-1.95 

-121 

0.3 

Max Min Max 

-0.65 -1.06 -0.84 

-1.565 -1.95 -1.61 

-0.65 -1.06 -0.84 

-1.565 -1.95 -1.61 

-121 

670 670 

430 430 

1900 1900 

0.5 

P3)U VIH 

VIL2 

Vee = 0 V, Output Load = 100 n to - 2.0 V 

VIH1 VIL1 VIH2 VIL2 VEE1 VEE2 Vee P.U. T. 

V 5-7 5-7 8 16 2-4,13-15 
9 -12 9 -12 

V 5-7 5-7 8 16 2-4,13-15 
9 -12 9 -12 

V 5-7 1,5 - 7 5 - 7, 1 8 8 16 2 - 4,13 - 15 
9 - 12 10 - 12 10 -12 

V 5-7 1,5 - 7 1 5 - 7, 8 8 16 2-4,13-15 
10 -12 9 - 12 10 - 12 

rnA 8 16 8 

flA 9 8 16 9 

flA 
5-7 8 16 5-7,10-12 

10 -12 

flA 1 8 16 1 

flA 
1,5 - 7 8 16 1,5-7,9-12 
9 -12 

- _._.-~ 
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10H586 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 a resistor 
to - 2.0 volts. 

Symbol Parameter limits 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA=125°e -0.65 

TA =-55 °e -0.84 

Units 

I 
Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 VEEL 

·1.95 ·1.11 -1.480 +1.11 +0.31 ·5.46 -4.94 -2.94 

'-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +125°e -55°e Pinouts referenced are for DIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max PS1 VIN VOUT Vee VEEL P.U. T. 

trLH Rise Time 0.7 2.4 0.7 2.6 0.7 2.6 ns 5-7,9-12 2-4,13-15 16 8 2-4,13-15 

trHL Fall Time 0.7 2.4 0.7 2.6 0.7 2.6 ns 5 -7, 9-12 2-4,13-15 16 8 2-4,13-15 

tpLH 
Propagation Delay 0.7 2.7 0.7 3.0 0.7 3.0 ns 5-7 5-7,9-12 2-4,13-15 16 8 2-4,13-15 
Clk or Resat 10 Q 10-12 

IpLH 
Propagation Delay 0.7 2.7 0.7 3.0 0.7 3.0 ns 5-7 5-7,9-12 2-4,13-15 16 8 2-4,13-15 
Clk or Resat to Q 10-12 

tSET Setup Time 1.5 1.5 1.5 ns 5 -7, 9 -12 2-4,13-15 16 8 2-4,13-15 

tHOLD Hold Time 1.0 1.0 1.0 ns 5-7,9-12 2-4,13-15 16 8 2-4,13-15 

tRR 
Reset Recovery 3.0 3.0 3.0 ns 5-7 9 2-4,13-15 16 8 2-4,13-15 
Time 10 -12 

'TOGGLE Toggle Frequency 250 250 250 MHz 5-7,9-12 2-4,13-15 16 8 2-4,13-15 

I 



® MOTOROLA 

Hex Buffer with Enable 
. ELECTRICALLY TESTED PER: 
5962-8750901 

The 10H588 is a Hex Buffer with a common Enable input. When Enable 
is in the high state, all outputs are in the low-state. When Enable is in the 
low-state, the outputs take the same state as the inputs. 

This MECL 10H part is a funclionaVpinout duplication of the standard 
MECL 10K family part, with 100% improvement in propagation delay and 
no increase in power-supply current. 

• Propagation Delay, 1.3 ns Typical 
• 250 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 
• Voltage Compensated 
• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNcnON OIL FLATS LCC 

VCCI 5 2 

AoUT 2 6 3 

BOUT 3 7 4 

COUT 4 8 5 
AIN 5 9 7 
BIN 6 10 8 
CIN 7 11 9 
VEE 8 12 10 
Common 9 13 12 
DIN 10 14 13 
EIN 11 15 14 
FIN 12 16 15 
DOUT 13 1 17 

EOUT 14 2 18 

FOUT 15 3 19 
VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

Inputs Output 

X Y OUT 

L L L 

L H H 

H L L 

H H L 

BURN-IN 

(CONDITION C) 
GND 

51 ntoVTT 
51 ntoVTT 
51 ntoVTT 

GND 
GND 
GND 
VEE 

OPEN 
GND 
GND 
GND 

51 ntoVTT 
51 ntoVTT 
51 ntoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
2-153 

Military 10H588 

.PO 
1111111 
AVAILABLE AS 

1)JAN: N1A 
2) SMD: 5962-8750901 
3) 883: 10H5881BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 1 

AoUT 2 

BoUT 3 

GoUT 4 

9 Common 

LOGIC DIAGRAM 

2 

6---4.......1~ 

7---4.......1~ 
4 

10 ---+-at 13 

11 ---1-'" 14 

12----.., 15 



Pulse Generator 
Input 

VCC = 2.0 V ± 0.005% 

50 QCoax 

0--;. 

10H588 

Input 

25 I1F ± 20% ::r :;g o.t I1F ± 20% 

NOTES 
1. Pulse generator must be capable of rise and fall time of 1.0 ns ± 0.1 ms 
2. Unused outputs connected to 100 Q resistor to ground 
3. 2:1 divider may be used 
4. L 1 = L2: matched for equal time delay 

tr 

VOUT 

NOTES 
1. Rl = 50 Q in series with a 50 Q coax constituting 

the 100 Q load. 
2. tr = tf = 1.0 ns ±O.l ns. 
3. PW~20ns 

80% 

50% 

20% 

~20ns 

80% 

50% 

20% 

80% 

50% 

20% 

D.U.T. 

80% 

50% 

20% 

I---r---- VEEL = - 3.2 V 

:;g 0.1 11F± 20% 

tf 
PSI 

'------- PS2 

80% 

50% 

20% 

80% 

50% 

20% 

4. f = 1.0 MHz. Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2·154 
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10H588 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA = 125°e -0.65 

TA=-55°e -0.84 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 

-1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHI VIL1 VIH2 VIL2 VEE VEE2 Vee P.U. T. 

VOH 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 5-7 5-7 9 8 1,16 2 -4,13 -15 Voltage 10-12 10-12 

VOL 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 9 8 1,16 2-4,13-15 Voltage 

VOHI 
High Output -1.01 -0.78 -0.86 -0.65 -1.06 -0.64 V 5-7 5-7 8 8 1,16 2 - 4,13 -15 Voltage 10-12 9 -12 

VOL1 
Low Output -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 5-7 9 5-7 8 8 1,16 2-4,13-15 Voltage 10-12 10-12 

lEE 
Power Supply -42 -46 -46 mA 8 1,16 8 Current 

IIH 
Input Current 310 495 495 J1A 

5-7 8 1,16 5-7,9-12 High 9-12 

IlL Input Current 0.5 0.3 0.5 itA 
5-7 8 1,16 5-7,9-12 9-12 

---- --- - - --

I 
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10H588 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA=125°e -0.65 

TA=-55°e -0.84 

Units 

I 
Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 

-1.95 -1.10 -1.480 +1.11 +0.31 -5.46 -4.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 , 

TEST VOLTAGE APPLIED TO PINS BELOW 
, 

+25°e + 125 °e -55°C Pinouts referenced are for OIL package. check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T. i 

lTLH Rise Time 0.7 2.2 0.7 2.4 0.7 2.2 ns 5 -7, 9 -12 2·4,13-15 1,16 8 2-4,13-15 i 

lTHL Fall Time 0.7 2.2 0.7 2.4 0.7 2.2 ns 5-7,9-12 2·4,13-15 1,16 8 2·4,13-15 

tpHL Propagation Delay 0.7 1.7 0.7 1.9 0.7 1.7 ns 5-7,9-12 2-4,13-15 1,16 8 2-4,13-15 
tPLH Data 

I 

tPLH Propagation Delay 0.7 2.6 0.7 2.8 0.7 2.5 ns 5 -7, 9 -12 2-4,13-15 1,16 8 2-4,13-15 
tPHL Enable 

---' 



® MOTOROLA 

Hex Inverter with Enable 
ELECTRICALLY TESTED PER: 
5962-8751001 

The 1 OH589 is a Hex Inverter with a common Enable input. The hex in
verting function is provided when Enable is in the low-state. When Enable 
is in the high-state, all outputs are low. 

This MECL 10H part is a functional/pinout duplication of the standard 
MECL 10K family part, with 100% improvement in propagation delay and 
no increase in power-supply current. 

• Propagation Delay, 1.3 ns Typical Data-to-Output 

• 250 mW MaxlPkg (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VeCl 5 2 

AOUT 2 6 3 

BOUT 3 7 4 

COUT 4 8 5 

AIN 5 9 7 
BIN 6 10 8 
CIN 7 11 9 
VEE 8 12 10 
Common 9 13 12 
DIN 10 14 13 
EIN 11 15 14 
FIN 12 16 15 

DOUT 13 17 

EOUT 14 2 18 

FOUT 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vn = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

TRUTH TABLE 

Inputs Output 

X Y OUT 

L L H 

L H L 

H L L 

H H L 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVn 

51 ntoVn 

51 ntoVn 
GND 
GND 
GND 

VEE 
OPEN 
GND 
GND 
GND 

51 ntoVn 

51 ntoVn 

51 ntoVn 
GND 

MOTOROLA MILITARY MECL DATA 
2-157 

Military 10H589 

iJJJJtI1Jt 
.PO 

1111111 
AVAILABLE AS 

1)JAN: NlA 
2) SMD: 5962-8751001 
3) 883: 10H589/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

6 

10 

11 

12 

VCCI 

AoUT 2 

COUT 4 

LOGIC DIAGRAM 

Common 

4 

13 

14 

15 



Pulse Generator 
Input 

Vee = 2.0 V ± 0.005% 

NOTES 

50 n Coax 

0---+ 

':' 

10H589 

Input 

1. Pulse generator must be capable of rise and fall time of 1.0 ns ± 0.1 ms 
2. Unused outputs connected to 100 n resistor to ground 
3. 2: 1 divider may be used 
4. L 1 = L2: matched for equal time delay 

VOUT 

NOTES 

tr 

80% 

50% 

20% 

1. R1 = 50 n in series with a 50 n coax constituting the 
100nload. 

2. tr = tf = 1.0 ns ± 0.1 ns. 
3. PW<::20ns 

;;,2Ons 

80% 

50% 

20% 

80% 

50% 

20% 

trHL 

D.U.T. 

80% 

50% 

20% 

I--r--- VEEL =-2.94 V 

~ 0.1I1F±20% 

tf 
PS1 

'------- PS2 

80% 

50% 

20% 

80% 

50% 

20% 

4. f= 1.0 MHz. Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-158 
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10H589 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The Circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA=125°e -0.65 

TA=-55°e -0.84 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to-2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE1 VEE2 Vee P.U. T. 

VOH High Output Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 9 8 1,16 2-4,13-15 

VOL Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 5-7 8 1,16 2-4,13-15 
10 - 12 

VOHI High Output Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 
5-7 

8 8 1,16 2-4,13-15 9 - 12 

VOlt Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 9 8 8 1,16 2-4,13-15 

lEE Power Supply Current -42 -46 -46 rnA 8 I, 16 8 

IIH Input Current High 310 495 495 lIA 
5-7 8 1,16 5-7,9-12 
9 -12 

IlL Input Current Low 0.5 0.3 0.5 lIA 
5-7 8 1,16 5-7,9-12 
9 - 12 
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10H589 
QUIESCENT LIMIT TABLE * 

Test 

I 
Test Voltage Values (Volts) 

* ELECTRICAL CHARACTERISTICS 
Temperature VIH1 VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, alter thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter LImits 

+25°e + 125 °e -55°e 
Functional Subgroup 1 Subgroup 2 Subgroup 3 
Parameters: 

Min Max Min Max Min Max 

ITLH Rise Time 0.7 2.4 0.7 2.4 0.7 2.2 

ITHL Fall Time 0.7 2.4 0.7 2.4 0.7 2.2 

tpLH 
Propagation Delay 0.7 1.8 0.7 1.9 0.7 1.9 
Data 

IpHL 
Propagation Delay 0.7 1.8 0.7 1.9 0.7 1.9 
Data 

tpHL 
Propagation Delay 0.7 2.5 0.7 2.8 0.7 2.2 
Enable 

tpLH 
Propagation Delay 0.7 2.5 0.7 2.8 0.7 2.2 
Enable 

- -----

TA=25°e -0.780 -1.950 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 

TA=125°e -0.650 -1.950 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

TA =-55 °e -0.840 -1.950 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 
-

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin AsSignments 
Vee = 2.0 V, Output Load = 100 n to - 2.0 V, VEEL = - 2.94 V 

VIN VOUT Vee VEEL P.U. T. 

ns 5-7,9-12 2-4,13-15 1,16 8 2,3,4,13,14,15 

ns 5-7,9-12 2-4,13-15 1,16 8 2,3,4,13,14,15 

ns 5-7,9-12 2-4,13-15 1,16 8 2,3,4,13,14,15 

ns 5 -7, 9 -12 2 -4,13-15 1,16 8 2,3,4,13,14, 15 

ns 5-7,9-12 2-4,13-15 1,16 8 2,3,4,13,14, 15 

ns 5 -7, 9 -12 2-4,13-15 1,16 8 2,3,4,13,14,15 
-- ----- -- - - - --- -- - -- -- - -----

, 

I 

, 

I 

I 

I 

I 

I 

I 

I 



® MOTOROI.A 

Dual 4-5-lnput ORiNOR Gate 
ELECTRICALLY TESTED PER: 
5962-8756901 

The 10H609 is a DuaI4-5-input ORINOR gate. 

• Propagation Delay Average, 0.75 ns Typical 

• 180 mW MaxlPkg (No Load) 
• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 

Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

AoUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

AIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

BIN 12 16 15 

BIN 13 17 

BOUT 14 2 18 

BOUT 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

.~ ... 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

OPEN 

OPEN 

GND 

VEE 
GND 

GND 

GND 

OPEN 

CP1 

51 ntoVn 

51 ntoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
2-161 

Military 10H609 

IIJIIliII 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8756901 
3) 883: 10H609IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AoUT 2 

AoUT 3 

LOGIC DIAGRAM 

LiLT: 
:!gcr--: 
13 



• 

10H609 

VCCl = VCC2 = 2.0 V + 0.005 V 

25 I1F t 20% 1: :;I: 0.1 I1F t 20% 

son 

Pulse Generator Input 

NOTES 

1. All Input and output cables to the scope are equal lengths of 50 n 
coaxial cable. Wire length should be < 1/4 inch from TPIN to input 
pin and TPOUT to output pin. 

~_--- VEEL = - 2.94 V ± 0.005% 

2. tr= tf= 1.0 nstO.l ns 
3. Pw~20ns 

:;I: 0.1 I1F ± 20% 

4. PRF = 1.00 MHz 
5. Unused outputs connected to lOOn resistor to ground. 

VOUT 80% 

50% 

20% 

trHL trLH 

trLH trHL 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2·162 

PS2 
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10H609 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA=125°e -0.65 

TA =-55 °e -0.84 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 

-1.95 -1.11 -1.480 +1.01 +0.31 -5.46 -4.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

-1.95 -1.16 -1.510 +0.28 +0.28 -5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 De + 125 De -55 De Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VtHI VILI VIH2 VtL2 VEEI VEE2 Vee P.U.T. 

VOH High Output Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 4-7 4-7 8 1,16 2,3,14,159 
9 -13 9 -13 

VOL Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 4-7 4-7 8 1,16 2,3,14,15 
9 -13 9 -13 

VOH1 High Output Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 4-7 4-7 8 8 1,16 2,3,14,15 
9 -13 9 -13 

VOLI Low Output Voltage -1.96 -1.58 -1.95 -1.565 -1.95 -1.61 V 4-7 4-7 5-7 8 8 1,16 2,3,14,15 
9 -13 9 -13 10 -12 

lEE Power Supply Current -30 -33 -33 mA 8 1,16 8 

IIH Input Current High 350 915 560 IlA 
4-7 

8 1,16 2,3,14,15 
9 -13 

IlL Input Current Low 0.5 0.3 0.5 IlA 
4-7 
9 -13 8 1,16 2,3,14,15 
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10H609 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA=125°e -0.65 

TA = -55°C -0.84 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE1 VEE2 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

-1.95 -1.16 -1.510 +1.01 +0.28 -5.46 -4.94 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 2.0 V, Output Load = 100 n to - 2.0 V, VEEL = - 2.94 V 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U.T. 

ITLH Rise Time 0.4 1.5 0.4 1.6 0.4 1.3 ns 6.11 2,3,14,15 1,16 8 2,3,14,15 

ITHL Fall Time 0.4 1.5 0.4 1.6 0.4 1.3 ns 6,11 2,3,14,15 1,16 8 2,3,14,15 

tpHL 
Propagation Delay 0.4 1.4 0.4 1.9 0.4 1.3 ns 6,11 2,3,14,15 1,16 8 2,3,14,15 
Data 

tpLH 
Propagation Delay 0.4 1.4 0.4 1.9 0.4 1.3 ns 6,11 2,3,14,15 1,16 8 2,3,14,15 
Enable 

-



® MOTOROLA 

Dual 3-lnput 3-0utput "OR" Gate 
ELECTRICALLY TESTED PER: 
5962·8754101 

The 1 OH61 0 is designed to drive up to six transmission lines simulta
neously. The multiple outputs of this device also allow the wire "OR"-ing 
of several levels of gating for minimization of gate and package count. 

The ability to control three parallel lines with minimum propagation delay 
from a single point makes the 1 OH61 0 particularly useful in clock distribu
tion applications where minimum clock skew is desired. 

• Propagation Delay, 1.0 ns Typical 

• 230 mW MaxlPkg (No Load) 

• Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 
Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

AOUT 3 7 4 

AOUT 4 8 5 

AIN 5 9 7 

AIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

BOUT 12 16 15 

BOUT 13 17 

BOUT 14 2 18 

VCC1 15 3 19 

VCC2 16 4 20 

BURN ·IN CONDITIONS: 
VTT = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

51 nlovTT 

51 QtoVTT 

OPEN 

GND 

OPEN 

VEE 

OPEN 

OPEN 

GND 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
2-165 

Military 1 OH61 0 

~ 
.PO 
1111111 
AVAILABLE AS 

1) JAN: N/A 
2) SMD: 5962·8754101 
3) 883: 10H610/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCe. 

VCC1 

AoUT 2 

AOUT 4 

LOGIC DIAGRAM 

1~~12 
11~1~ 

VCC1 = Pin 1, 15 
VCC2 = Pin 16 
VEE = Pin 8 



10H610 

Channel A VCC=2.0V Channel B 

25 I!F±20% ~ T 0.1 I!F±20% 

1,16 50n 
r-------~--------~ 

Pulse Generalor 
Inpul 0---;. 

D.U.T. 

50ncoax 

8 

T 
0.1 I!F±20% 

80% 
50% 

20% 

VEE = - 2.94 Vdc ± 0.005 V 

80% 
50% 

20% 

1+----- ,,20 ns -----i 

Your 

trLH 

80% 

50% 

20% 

80% 

50% 

20% 

NOTES tPHL 

1. All other outputs are loaded 100 n to ground. 
2.2:1 divider may be used. 
3. Ll: L2: Malched for equal lime delay. 
4. VIN = has Ihe following characterislics: 

a. pulse widlh = " 20 ns. 
b. frequency = 1.0 MHz. 
c. Ir = If = 1.0 ns (20% - 80%) + 0.1 ns. Figure 1. Test Circuit 

MOTOROLA MILITARY MECL DATA 
2-166 

80% 

50% 

20% 

PSI 

PS2 
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10H610 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA = 125 °e -0.65 

TA =-55 °e -0.84 
"------

Units 

Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEEl VEE2 VEEL 

-1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 -2.94 

-1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 -2.94 

-1.95 -1.16 -1.510 +0.28 +0.28 -5.46 -4.94 -2.94 
- - -'---- - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin ASSignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHl VILl VIH2 VIL2 VEEl VEE2 Vee P.U. T. 

VOH High Output Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 5-7 8 1,16,5 2 -4,12 -14 9 -11 

VOL Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 
5-7 

8 1,16,5 2 - 4,12 -14 9 -11 

VOLl Low Output Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 V 
5-7 

8 8 1,16,5 2 -4,12 -14 
9 -11 

VOHl High Output Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 V 
5-7 

8 8 1,16,5 2 - 4,12 -14 9 -11 

IIHl Input Current High 450 720 720 IlA 
5-7 8 1,16,5 5 -7, 9 -11 9 -11 

IILl Input Current Low 0.5 0.3 0.5 IlA 
5-7 8 1,16,5 5 -7, 9 -11 9 -11 

lEE 
Power Supply Drain -38 -42 -42 mA 8 1,16,5 8 Current 
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10H610 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the test table, afterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25°e +125°e -55°e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

trLH Rise lime 0.75 1.8 0.7 1.9 0.65 1.75 

trHL Fall lime 0.75 1.8 0.7 1.9 0.65 1.75 

tpLH Propagation Delay 0.8 1.65 0.9 1.9 0.75 1.85 

tpHL Propagation Delay 0.55 1.7 0.6 1.95 0.5 1.6 

Test Test Voltage Values (Volts) 

Temperature VIH VIL VIHl VILl PSl PS2 VEEl VEE2 

TA=25°e -0.78 -1.95 -1.11 -1.480 +1.11 +0.31 -5.46 -4.94 

TA = 125 °e -0.65 '1.95 -0.96 -1.465 +1.24 +0.36 -5.46 -4.94 

TA=-55°e -0.84 -1.95 -1.16 -1.510 +0.28 +0.28 -5.46 -4.94 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2_0 V. Output Load = 100 Q to GNO 

VIN VOUT Vee VEEL P.U. T. 

ns 7,9 2-4,12-14 1,15,16 8 2 -4,12-14 

ns 7,9 2-4,12-14 1,15,16 8 2-4,12-14 

ns 7,9 2-4,12-14 1,15,16 8 2-4,12-14 

ns 7,9 2-4,12-14 1,15,16 B 2-4,12-14 

VEEL 

-2.94 

-2.94 

-2.94 



® IfIIOTOROLA 

Eel to TTL Translator 
(+ 5.0 Vdc Power Supply) 
ELECTRICALLY TESTED PER: 
MPG 10H750 

The 10H750 is a member of Motorola's 10H family of high performance 
ECl logic. It consists of 4 translator with differential inputs and TTL out
puts. The 3-state outputs can be disabled by applying a HIGH TTL logic 
level on the common OE input. 

The 10H750 is designed to be used primarily in systems incorporating 
both ECl and TTL logic operating off a common power supply. The sepa
rate V CC power pins are not connected internally and thus isolate the noisy 
TTL VCC runs from the relatively quiet ECl VCC runs on the printed circuit 
board. The differential inputs allow the 1 OH750 to be used as an inverting 
or non-inverting translator, a differential line receiver or as a high perform
ance comparator. 

• Propagation Delay, 3.5 ns Typical 

• MECl10K-Compatible 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

ECLVCC 5 2 

AOUT 2 6 3 

AIN 3 7 4 

AIN 4 6 5 

BIN 5 9 7 

BIN 6 10 6 

BOUT 7 11 9 

GND 8 12 10 

OE 9 13 12 

DOUT 10 14 13 

DIN 11 15 14 

DIN 12 16 15 

CIN 13 17 

CIN 14 2 16 

COUT 15 3 19 

TTLVCC 16 4 20 

BURN - IN CONDITIONS: 
VCC = + 6.0 V MAXI + 5.0 V MIN 

BURN-IN 

(CONDITION C) 

VCC 

GND 

VCC 

GND 

GND 

VCC 

GND 

GND 

GND 

GND 

VCC 

GND 

GND 

VCC 

GND 

VCC 

MOTOROLA MILITARY MECL DATA 
2-169 

Military 10H750 

~ 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NJA 
2) SMD: N/A 
3) 883: 10H750/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

Eel Vee 
AoUT 2 

BOUT 7 

GND 8 

LOGIC DIAGRAM 

11 

12 

13 

14 

9 

10 

15 

Vee (+ 5.0 V) = Pins 1, and 16 
GND = Pin 8 

II 



VE 

• VOUT 

10H750 

3·Stale Output High Enable and Disable Times 3·State Output Low Enable and Disable Times 

3.0 V 

0.0 V 
VE 

:!: VOH = 3.5 V VOUT ---, 

0.3 V 

Figure 1. Test Circuit 

+ 7.0 V OPEN 

tpZL, tpLZ, O,C, 
ALL OTHER 

500n 

b-_~---+---o Test Point 

500n 

Figure 2. Test Load 

• INCLUDES JIG AND PROBE CAPACITANCE 
Application Note: Pin 9 is an OE and the 10H750 is disabled when OE is at VIH or higher 

VIN 

Vour 

1..... ____ PS2 

Figure 3. Inverting Waveform Functions 

MOTOROLA MIUTARY MECL DATA 
2·170 

t.SV 

3.0 V 

0.0 V 

tPLZ 
=3.5V 

VOL 

0.3 V 
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Test 
Temperature 

VIH1 VIL1 VIH2 VIL2 PS1 

TA=25"C +2.0 +0.8 +4.2 +3.15 +4.11 

TA=125"C +2.0 +0.8 +4.2 +3.15 +4.22 

TA=55"C +2.0 + 0.8 +4.2 +3.15 +4.03 

Symbol Parameter Limits 

10H750 
QUIESCENT LIMIT TABLE * 

Test Voltage Values (Volts) (VDIFF in milliVolts) 

PS2 VCC VCC1 VCC2 VIHH VILH VIHL VILL VR Vcomm.mode VDIFF 

+3.31 +5.0 + 5.5 +4.5 +5.0 +4.65 +3.15 +2.8 +3.71 + 2.8-+ 5.0 +350 

+3.345 +5.0 +5.5 +4.5 +5.0 +4.65 +3.15 +2.8 +3.82 + 2.8-+ 5.0 +350 

+3.285 -+~ ~5.5 +4.5 +5.0 +4.65 +3.15 +2.8 +3.63 + 2.8 - + 5.0 + 350 
---- -

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Test Current 
(milliAmps) 

IOH IOL 

-3.0 +20 

-3.0 +20 

-3.0 +20 

+ 25"C + 125"C -55"C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 VCC1 & 2 = (Pin 1, 16), GND = (Pin 8), Output Load = See Figure 1. 

Min Max Min Max Min Max VIH VIHH 

VOH 
High 'Output 2.5 2.5 2.5 V 3,6 3,6 
Voltage 11,14 11,14 

VOL 
low Output 0.5 0.5 0.5 V 2,3 2 Voltage 

10ZH 
Output Disable 

+50 +50 +50 rnA 2,7 Current (High! 
10Zl low) -50 -50 -50 rnA 10,15 

ICCl 
Power Supply 

20 20 20 rnA 4,5 Current (TTU 
ICC2 ECl) 12 12 12 rnA 12.13 

ICC 
Input leakage 32 32 32 rnA 4,5 
Current 12,13 

lOS 
Short Circuit (") -60 -150 -60 -150 -60 -150 rnA 3,6 
Current 11,14 

IIH Input Current 20 20 20 J.lA 9 

IINH Input Current 50 50 50 J.lA 
3-6 
11-14 

III Input Current -0.6 -0.6 -0.6 J.lA 

IINl Input Current 50 50 50 J.lA 
3-6 
11-14 

• ELECTRICAL CHARACTERISTICS 
Each MECL 1 OH series Circuit has been designed to meet the dc specifications shown in the testtable, after 
thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board 

and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100.n 
resistor to -2.0 volts. ** For lOS: Pins 2,7,10,15 = GND 

VIHL VIL VILL VILH VCC2 VCC1 IOHIL 

3,6 4,5 4,5 4,5 1,16 1,16 2,7 
11,14 12,13 12,13 12,13 10,15 

2 3 3 3 8 4 

2,7 1,16 10,15 

3,6 9 1,16 11,14 

9 3.6 1,16 11,14 

4,5,9 1,16 12, 13 

1,16 

3.6 1,16 11,14 

9 1,16 

3,6 1,16 11,14 

P. U. T. 

2. 7 
10,15 

4,5 
12,13 

2, 7 
10,15 

1,16 

1,16 

2, 7 
10,15 

9 

3-6 
11-14 

9 

3-6 
11-14 
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Test 
Temperature 

VIHl VILl VIH2 VIL2 PSl 

TA = 25 °e + 2.0 + 0.8 +4.2 + 3.15 +4.11 

TA=125°e + 2.0 + 0.8 +4.2 +3.15 +4.22 

TA=-55°C +2.0 + 0.8 +4.2 + 3.15 +4.03 

Symbol Parameter 

10H750 
QUIESCENT LIMIT TABLE * 

Test Voltage Values (Volts) (VOIFF in milliVolts) 

PS2 Vee VeCl Vce2 VIHH VILH VIHL VILL VR Vcomm.mode VOIFF 

+3.31 + 5.0 +5.5 +4.5 +5.0 +4.65 +3.15 +2.8 +3.71 + 2.8 - + 5.0 +350 

+3.345 + 5.0 + 5.5 +4.5 +5.0 +4.65 +3.15 +2.8 +3.82 + 2.8 - + 5.0 + 350 

+3.285 +5.0 + 5.5 +4.5 + 5.0 +4.65 +3.15 + 2.8 +3.63 + 2.8 - + 5.0 + 350 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

Test Current 
(milliAmps) 

IOH IOL 

-3.0 +20 

-3.0 +20 

-3.0 +20 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 

Min Max Min Max Min Max VIN 

tpd 
Propagation Delay 1.5 5.0 1.5 5.2 1.5 5.0 ns 3,4,5 
Data 11 -13 

tpdHZ Outside Disable Time 2.0 6.0 2.0 6.2 2.0 6.0 ns 3,4,5 
11 -13 

tpdHZ Outside Disable Time 2.0 6.0 2.0 6.2 2.0 6.0 ns 3,4,5 
11 -13 

tpdZL Output Enable Time 2.0 8.0 2.0 8.2 2.0 8.0 ns 3,4,5 
11 -13 

tpdZH Output Enable Time 2.0 8.0 2.0 8.2 2.0 8.0 ns 3,4,5 
11 -13 

* ELECTRICAL CHARACTERISTICS 
Each MECL 1 OH series circuit has been designed to meetlhe dc specifications shown in the testlable, after 
thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board 

and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 Q 

resistor to -2.0 volts. 

Note 
Subgroups AI 0 and All, (AC testing) at -55°C and + 125°C guaranteed, but not tested. 

Vce = 2.0 V, Output Load = 100 Q to GNO 

Vout Vce VR PSl PS2 P.U.T. 

2,7 1,16 3,4,5 3 - 6, 9 3 - 6, 9 2,7,10,15 10,15 11 -13 11 -14 11 -14 

2,7 1,16 3,4,5 3 - 6, 9 3 - 6, 9 2,7,10,15 10,15 11 -13 11 -14 11-14 

2, 7 1,16 3,4,5 3 - 6, 9 3 - 6, 9 2,7,10,15 10,15 11 -13 11 -14 11 -14 

2,7 1,16 3,4,5 3 - 6,9 3 - 6, 9 2,7,10,15 10,15 11 -13 11 -14 11 -14 

2,7 1,16 3,4,5 3 - 6, 9 3 - 6, 9 2,7,10,15 10,15 11 -13 11 -14 11 -14 

-



® ItIIOTOROLA 

Advance Information 
Quad TTUNMOS to MECL Translator 
ELECTRICALLY TESTED PER: 
MPG 10H751 

The 10H751 is a quad translator for interfacing data between a saturated logic 
section and the MECL section of digital systems when only a + 5.0 Vdc power sup
ply is available. The 10H751 has TTUNMOS complementary open-emitter out
puts that allow use as an inverting/non-inverting translator or as a differential line 
driver. When the common strobe input at a low logic level, itforces all true outputs 

to the MECL low logic state (= +3.2 V) and all inverting outputs to the MECL high 

state (= + 4.1 V). 
The 10H751 can also used with the 1 OH750to transmit and receive TTUNMOS 

information differentially via balanced twisted pair lines. 

• Single + 5.0 V Power Supply 

• All VCC Pins Isolated On Chip 

• Differentially Drive Balanced Lines 

• tpd = 1.3 ns typical 

PIN ASSIGNMENTS 

FUNCTION OIL BURN-IN 

(CONDITION C) 

BOUT 

BOUT 2 

NC 3 

AOUT 4 

AoUT 5 

VCC 6 

BIN 7 

AIN 8 

Common Strobe 9 

GND 10 

TILVCC 11 

DIN 12 

NC 13 

CIN 14 

VCC2 15 

DOUT 16 

DOUT 17 

COUT 18 

COUT 19 

TILVCC 20 

BURN -IN CONDITIONS: 
VTT = -2.0 V MAXI-2.2 V MIN 
VEE = -5.7 V MAXI-5.2 V MIN 

GND 

GND 

VCC 

GND 

GND 

VCC 

GND 

GND 

GND 

GND 

VCC 

GND 

GND 

VCC 

VCC 

GND 

GND 

GND 

GND 

VCC 

This document contains information on a new product. Specifications and information 
herein are subject to change without notice. 

MOTOROLA MILITARY MECL DATA 
2·173 

Military 10H751 

iJJJIitmt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: N/A 
2) SMD: NlA 
3) 883: 10H751/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

BOUT 1 

BOUT 2 

AOUT 4 

AOUT 5 

Strobe 9 

'-------' 
11 TILVCC 

LOGIC DIAGRAM 

2 BOUT 

5 AOUT 

.,--... __ ~ -- 4 AoUT 

.---......, ..... - t6 DOUT 

.,--... __ ~-- t7 DOUT 

.---......, ..... - 19 COUT 

Strobe 9 --...... ---- 18 COUT 



III 

10H751 

VCC=2.0V 
A 

r. 
500 

ILl Coax 

2511F 0.1 I1F 

±20% * :;g ±20% 

Pulse 50 o Coax 
Generalor 0---;. 

D.U.T. Input 

NOTES 1: 0.1 I1F±20% 

1. All input and output cables to the scope are equal lengths of 50 0 coax 
cable. Wire length should be < 1/4 inch from TPIN to input pin and TPOUT 
to output pin. 

2. tr = tf = 2.0 ns ± 0.1 ns measured at (20% - 80%). 
3. Pw~20ns. 
4. PRF = 1.0 MHz. 
5. All unused outputs should be loaded 100 0 to ground. 
6.2:1 divider may be used. 
7. Ll = L2: Matched for equal time delay. 

tr 

VEEL =-3.0 V 

tf 

ChannelB 

r. 
500 

IL2 Coax 

Output 

80% 
50% 
20% 

80% 
50% 
20% 

------ PS1 

VOUT 

1----- ~ 20 ns -----l~ 

80% 

50% 
20% 

80% 

50% 
20% 

80% 

50% 
20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
2-174 
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10H751 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to -2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIH 

TA = 25 °e +2.7 

TA = 125 °e +2.7 

TA =·55 °e +2.7 

Test Voltage Values (Volts) 

VIL VIHA VILA Vee VeeL VeeH 

+0.4 +2.0 +O.B +5.0 +4.75 +5.25 

+0.4 +2.0 +O.B +5.0 +4.75 +5.25 

+0.4 +2.0 +O.B +5.0 +4.75 +5.25 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to + 3.0 V 

Min Max Min Max Min Max VIH VIL VIHA GND Vee VeeL VeeH P.U. T. 

VOH 
High Output 4.00 4.30 4.OB 4.30 3.BO 4.20 V 7·9, 10 6,11, 1,2,4,5, 
Voltage 12,14 '15,20 16 ·19 

VOL 
Low Output 3.00 3.40 3.05 3.40 3.05 3.37 V 7·9, 10 6,11, 1,2,4,5, 
Voltage 12,14 15,20 16 ·19 

VOHH 
High Output 4.27 4.50 4.33 4.60 3.90 4.40 V 10 6, II, 1,2,4,5, 
Voltage 15,20 16 ·19 

VOLL 
Low Output 3.30 3.BO 2.BO 3.20 2.BO 3.12 V 7·9, 10 6, II, 1,2,4,5, 
Voltage 12,14 15,20 16 ·19 

VOLH 
Low Output 3.30 3.BO 3.30 3.70 3.30 3.62 V 10 6, II, 1,2,4,5, 
Voltage 15,20 16 ·19 

VOHL 
High Output 3.77 4.20 3.B3 4.10 3.50 3.91 V 7 - 9, 10 6, II, 1,2,4,5, 
Voltage 12,14 15,20 16 -19 

ICC 
Power Supply 45 50 50 rnA 10 6,11, 20 Current (ECL) 15,20 

ICC 
Power Supply 15 20 20 rnA 10 6,11, 11 Current (TTL) 15,20 

IINHI 
Input Current 20 25 25 ~A 

7 - 9, 7 - 9, 10 6, II, 7, B, 12, 14 High 12,14 12, 14 15,20 

IINH2 
Input Current 

BO 100 100 ~A 9 7-9, 10 6,11, 9 High 12,14 15,20 

IINLI 
Input Current -0.6 - O.B - O.B ~A 

7 - 9, 10 7- 9, 6, II, 7,8,12,14 Low 12,14 12,14 15,20 

IINl2 
Input Current -2.4 -3.2 - 3.2 ~A 9 10 7, B, 6,11, 9 Low 12,14 _15,20_ 

-

II 
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10H751 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10H series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to -2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e +2.7 

TA=125°e +2.7 

TA=-55°e +2.7 

Units 

I 
Test Voltage Values (Volts) 

VIL VIHA VILA Vee VeeL VeeH 
+0.4 +2.0 +O.B +5.0 +4.75 +5.25 

+0.4 +2.0 +O.B +5.0 +4.75 +5.25 

+0.4 +2.0 +O.B +5.0 +4.75 +5.25 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125° e -55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT GND P.U.T. 

lTLHI Rise & Fall Time 0.6 1.7 0.9 1.B 0.5 1.7 ns 7,B,12,14 1,2,4,5,16,17, 10 1,2,4,5,16,17, 1B, 19 
lTLH 18,19 

tpd Propagation Delay 0.4 2.2 0.3 2.65 0.2 2.2 ns 7,B,12,14 1,2,4,5,16,17, 10 1,2,4,5,16,17, lB, 19 18,19 
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® MOTOROL.A 

Quad 2-lnput NOR Gate with Strobe 
ELECTRICALLY TESTED PER: 
MPG 10500 

The 10500 is a quad 2 input NOR gate. Each gate has 3 inputs, two of 
which are independent and one of which is tied common to all four gates. 

• 40 mW Max/Gate (No Load) 

• tpd = 2.0 ns typ 

• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

BOUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

BIN 6 10 8 

BIN 7 11 9 

VEE 8 12 10 

Common Input 9 13 12 

CIN 10 14 13 

CIN 11 15 14 

DIN 12 16 15 

DIN 13 17 

COUT 14 2 18 

DOUT 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vn = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVn 

51 ntoVn 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

51 ntoVn 

51 ntoVn 

GND 

MOTOROLA MILITARY MECL DATA 
3·2 

Military 10500 

.'0 1111111 
AVAILABLE AS 

1) JAN: N/A 
2) SMD: NlA 
3)883:1050O/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AOUT 2 

10 CIN 
9 Common Input 

(A,B,C,D) 

LOGIC DIAGRAM 

4 
3 

5 

3 

10 

11 
14 

12 
15 

13 

2=4+5+9 



Channel A 

o ~A 
• Pulse Generator 

Coax 

• Pulse Generator must be capable of rise and 
fall limes of 2.0 ns ± 0.2 ns. 

NOTES 

10500 

VCC= 2.0 V 

1,16 

D.U.T. 

8 

VEE=-32V 

1. Length of CoaxA and Coaxe should be of equal length for equal time delay. 
2. Unused outputs should be loaded 100 n to ground. 
3. 2:1 divider may be used. 

NOTES 
1. VIN waveform has the following characteristics: 

a) Pulse width <! 20 ns. 
b) frequency = 1.0 MHz. 
c) tr and tf = 2.0 ns ± 0.2 ns. 

80% 
50% _____ ttt-- 20% 

VIN 
1+------ <!20 ns 

VOUT -------+---...1 
80% 

50% 

20% 
VOUT ______ -+...J 

If 

Channel B 

R 

R = 50 n resistor In series with 

a 50 n coax cable constituting II 
the 100 n load . 

.'-------- PS2 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-3 
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10500 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA=25"e -0.78 

TA=125"e -0.63 

TA=-55"e -0.88 

Units 

I 
Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 Vee VEEL VEE 

-1.85 -1.105 -1.475 +1.11 +0.31 +2.0 -2.94 -5.2 

-1.82 -1.000 -1.400 +1.24 +0.345 +2.0 -2.94 -5.2 

-1.92 -1.255 -1.510 +1.03 +0.285 +2.0 -2.94 -5.2 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25 "e + 125"e -55 "e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 
Vee = 0 V, Output Load = 100 n to - 2.0 V 

Parameters: 
Min Max Min Max Min Max VIHl VIL1 VIH2 VIL2 GND VEE Vee P. U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 4,5, 
8 1,18 2,3,14,15 10,11 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.565 -1.92 -1.655 V 4 -7, 8 1,16 2,3,14,15 9 -13 

VOHA High Output Voltage -0.95 -0.78 - 0.845 -0.63 -1.10 -0.88 V 4 -7, 8 1,16 2,3,14,15 9 -13 

VOLA Low Output Voltage -1.85 -1.60 -1.82 -1.565 -1.92 -1.635 V 4 -7, 8 1,16 2,3,14,15 9 -13 

lEE 
Power Supply Drain -26 -3.0 -29 -3.0 -29 -3.0 rnA 8 1,16 8 
Current 

IIH Input Current High 245 415 415 itA 
4 -7, 8 1,16 4-7,10 -13 9 -13 

IIHI Input Current High 470 800 800 itA 9 8 1,16 9 

IlL Input Current Low 0.5 0.3 0.5 itA 
4 -7, 8 1,16 4-7,10 -13 9 -13 

-- -
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10500 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25"e + 125"e -55 "e 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

trLH Rise Time 1.1 3.3 1.0 4.0 1.0 4.0 

trLH Fall Time 1.1 3.3 1.0 4.0 1.0 4.0 

tpLH 
Propagation Delay 1.0 2.9 1.0 3.7 1.0 3.7 Low to High 

tpHL 
Propagation Delay 1.0 2.9 1.0 3.7 1.0 3.7 
High to Low 

--

Test 
Temperature 

TA =25"e 

TA = 125"e 

TA=-55"e 

Units 

VIN 

ns 4,6 

ns 4,6 

ns 10,13 

ns 10,13 

Test Voltage Values (Volts) 

VIH1 VIL1 VIH2 VIL2 PS1 PS2 Vee VEEL 

-0.78 -1.85 -1.105 -1.475 +1.11 +0.31 +2.0 -2.94 

-0.63 -1.82 -1.000 -1.400 +1.24 +0.345 +2.0 -2.94 

-0.88 -1.92 -1.255 -1.510 +1.03 +0.285 +2.0 -2.94 

TEST VOLTAGE APPLIED TO PINS BELOW: 

Pinouts referenced are for OIL package, check Pin Assignments 

Vee = 2.0 V, Output Load = 100 n to GND 

VOUT Vee VEEL P.U. T. 

2,3 1,16 8 2,3,14,15 

2,3 1,16 8 2,3,14,15 

14,15 1,16 8 2,3,14 

14,15 1,16 8 2,3,14 

VEE 

-5.2 

-5.2 

-5.2 



• 

® MOTOROLA 

Quad ORINOR Gate 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0/06001 

The 10501 is a quad 2-input ORINOR gate with one input from each 
gate common to pin 12. 

• 40 mW Max/Gate (No Load) 

• tpd = 2.0 ns typ 

• tr• tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

BOUT 3 7 4 

AIN 4 8 5 

AOUT 5 9 7 

BOUT 6 10 8 

BIN 7 11 9 

VEE 8 12 10 

DOUT 9 13 12 

CIN 10 14 13 

COUT 11 15 14 

Common Input 12 16 15 

DIN 13 17 

COUT 14 2 18 

DOUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 QtoVn 

51 QtoVn 

51 QtoVn 

51 QtoVn 

51 QtoVn 

51 QtoVn 

VEE 

51 QtoVTT 

51 QtoVTT 

51 QtoVTT 

OPEN 

51 QtoVTT 

51 QtoVTT 

51 QtoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-6 

Military 10501 

.PO 
1111111 
AVAILABLE AS 

1) JAN: JM 38510/06001 
2)SMD: NlA 
3) 883: 10501IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. • 

4 

7 

10 

13 
12 

VCC1 1 

AoUT 2 

BOUT 3 14 COUT 

13 DIN 
Common 
Inpul 

11 COUT 

10 CIN 

LOGIC DIAGRAM 

2 
5 

6 

14 
11 

15 
9 



Scope Input 1 

o 

Pulse 
Generalor ~ 

NOTES \ 
1. tp = 40 ns ± 1.0 ns. 

2. ZOUT = 50 Q. 

3. tr = 2.0 ns (20% - 80%) ± 0.2 ns. 
4. tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. PRR = 1.0 MHz ± 0.05 MHz. 

NOTES 

TP(IN) 

10501 

Vcc = 2.0 V ± 0.005 V 

251'F 

±20% I I 
1,16 

8 

VEE =-3.2 V 
+ 0.005 V 

1. Perform test in accordance with test table; each output is tested separately. 
2. All input and output cables to the scope are equal lengths of 50 Q coaxial 

O.II'F 
±20% 

cable. Wire length should be ,;; 0.250 (6.35 mm) from TPIN to input pin and TPOUT 
to oulput pin. 

3. Outputs not under test should be connected to a 100 Q resistor to ground. 

VIN-----""'"' 
80% 
50% 

20% 

tf 

VOUT -------4--'"'1 

VOUT -------4---J 

20% 

80% 
50% 
20% 

Scope Inpul2 

o 0 
RL' JRL' 

CL :±_ CL T I 
':' I 

I 
/ TP(OUT)' II 

----~---.-.----

tr 

RLJ2 = 50 Q ± 5.0% 

Scope Input = 50 Q to ground 

CL (test jig) ,;; 5.0 pF 

Ir---------- PSI 

- - - - - -PS2 

Figure 1_ Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-7 
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10501 

QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 1000 resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

+25°e + 125 °e -55°e 
Functional Subgroup 1 Subgroup 2 Subgroup 3 
Parameters: 

Min Max Min Max Min Max 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 
Voltage 

VOL 
Low Output -1.86 -1.62 -1.82 -1.545 -1.92 -1.655 .V 
Voltage 

VOTH 
High Output -0.96 -0.845 -1.1 V 
Voltage 

VOTL 
Low Output -1.6 -1.525 -1.636 V 
Voltage 

lEE 
Power Supply -26 -29 -29 rnA 
Current 

IIH 
Input Current 265 450 450 ~ High 

IIHl 
Input Current 550 935 935 I1A High 

IlL 
Input Current 0.5 0.3 0.5 I1A Low 

Test Test Voltage Values (Volts) 

Temperature VIHl VILl VIH2 VIL2 VITL VITH Vee VEEl VEE2 

TA=25°e -0.78 -1.85 +1.11 +0.31 -1.475 -1.105 0 -5.2 -3.2 

TA=l25°e -0.63 -1.82 +1.24 +0.36 -1.400 -1.000 0 -5.2 -3.2 

TA=-55°e -0.88 -1.92 +1.01 +0.28 -1.510 -1.255 0 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 0 V, Output Load = 100 Q to - 2.0 V 

; 

VIHl VILl VITL VITH Vee VEEl P.U.T. 
I 

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

4,7,10 4,7,10 1,16 8 2,3,5,6,9,11 I 

12,13 12,13 14,15 , 

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

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

1,16 8 8 I 

4,7,10,13 1,16 8 4,7,10,13 

12 1,16 8 12 

4,7,10 1,16 8· 4,7,10,13 12,13 
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10501 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the tesUable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA = 25 °e -0.76 

TA=125°e -0.63 

TA = -55 °e -0.88 

Units 

VIL1 

-1.65 

-1.62 

-1.92 

Test Voltage Values (Volts) 

VIH2 VIL2 VITL VITH Vee VEE1 VEE2 

+1.11 +0.31 -1.475 -1.105 +2.0 -5.2 -3.2 

+1.24 +0.36 -1.400 -1.000 +2.0 -5.2 -3.2 

+1.01 +0.28 -1.510 -1.255 +2.0 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+ 250 e + 125 0 e _55 0 e Pinouts referenced are for OIL package, check Pin ASSignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max VIN VOUT Vee VEE2 P.U. T. 

ITLH Rise Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 4,7,10,13 2,3,5,6,9 1,16 8 2,3,5,6,9,11,14,15 11,14,15 

trHL Fall Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 4,7,10,13 2,3,5,6,9 1,16 8 2,3,5,6,9,11,14,15 11,14,15 

IpLH 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 4,7,10,13 2,3,5,6,9 1,16 8 2,3,5,6,9,11,14,15 Low 10 High 11,14,15 

IpHL 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 4,7,10,13 2,3,5,6,9 1,16 8 2,3,5,6,9,11,14,15 High 10 Low 11,14,15 

---- - ----- - --- -



® MOTOROLA 

Quad 2-lnput NOR Gate 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0/06002 

The 10502 is a quad 2-input NOR gate.The 10502 provides one gate 
with ORINOR outputs. 

• 40 mW Max/Gate (No Load) 

• tpd = 2.0 ns typ 
• tr• tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

BOUT 3 7 4 

A'N 4 8 5 

AIN 5 9 7 

BIN 6 10 8 

BIN 7 11 9 

VEE 8 12 10 

°OUT 9 13 12 

C'N 10 14 13 

C'N 11 15 14 

DIN 12 16 15 

O,N 13 17 

COUT 14 2 18 

DOUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
Vrr = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONOmONC) 

GNO 

51010Vn 

510loVn 

510loVn 

51010Vn 

51010Vn 

OPEN 

VEE 

510loVn 

510loVn 

OPEN 

510loVn 

OPEN 

510loVn 

510loVn 

GND 

MOTOROLA MILITARY MECL DATA 
3-10 

Military 1 0502 

iJJJJJtJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: JM 38510106002 
2)SMD: NJA 
3) 883: 10502IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

Aour 2 

L..-_---' 9 Dour 

LOGIC DIAGRAM 

:=:1>--2 

10=:1>-- 14 
11 



Scope Input 1 

o 

Pulse 
Generator 0---;. 

NOTES 
1. tp = 40 ns ± 1.0 ns. 
2. ZOUT = 50 n. 
3. tr = 2.0 ns (20% - 80%) ± 0.2 ns. 
4. tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. PRR = 1.0 MHz ± 0.05 MHz. 

NOTES 

10502 

Vcc = 2.0 V ± 0.005 V 

25 /IF 

±20% ~ 
0.1 I1F 

~ +20% 

VEE =-3.2V 
+ 0.005 V 

1. Perform test in accordance with test table; each output is tested separately. 
2. All input and output cables to the scope are equal lengths of 50 n coaxial 

cable. Wire length should be :s; 0.250 (6.35 mm) from TPIN to input pin and 
TPOUT to output pin. 

3. Outputs not under test should be connected to a 100 n resistor to ground. 

VIN-----"""""' 
80% 
50% 

20% 

VOUT -------+--""1 

VOUT -------t--J 

80% 

50% 
20% 

trHL 
tn.H 

80% 
50% 

20% 

)4-----+_ tpLH 

Scope Input 2 

o 0 
~. r-l~' 

CL::C I 
-= I 

I 
I 

____ -..!"l9!!!L---1 

RtJ2 = 50 n ± 5.0% 
Scope Input = 50 n to ground 
CL (test jig) :s; 5.0 pF 

Ir v-;--------- VIH2 

- - - - - -VIL2 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-11 
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10502 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA=125°e -0.63 

TA =-55 °e -0.88 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 VITL VITH Vee VEEl VEE2 

-1.85 +1.11 +0.31 -1.475 -1.105 0 -5.2 -3.2 

-1.82 +1.24 +0.36 -1.400 -1.000 0 -5.2 -3.2 

-1.92 +1.01 +0.28 -1.510 -1.255 0 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHl VILl VITL VITH Vee VEEl P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 12,13 4-7 1,16 8 2,3,9,14,15 
Voltage 10 -13 

VOL 
Low Output -1.86 -1.62 -1.82 -1.545 -1.92 -1.655 V 4-7 12,13 1,16 8 2,3,9,14,15 
Voltage 10 -13 

VOTH 
High Output -0.96 -0.845 -1.1 V 4-7 12,13 1,16 8 2,3,9,14,15 
Voltage 10-13 

VOTL 
Low Output -1.6 -1.525 -1.636 V 12, 13 4-7 1,16 8 2,3,9,14,15 
Voltage 10 -13 

lEE 
Power Supply -26 -29 -29 rnA 1,16 8 8 
Current 

IIH 
Input Current 265 450 450 IlA 

4-7 1,16 8 4 -7,10 -13 
High 10 -13 

IlL 
Input Current 0.5 0.3 0.5 IlA 

4-7 1,16 8 4-7,10 -13 
Low 10-13 

- --
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10502 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA = 25 °e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

VIL1 

-1.85 

-1.82 

-1.92 

Test Voltage Values (Volts) 

VIH2 VIL2 VITL VITH Vee VEEl VEE2 

+1.11 +0.31 -1.475 -1.105 +2.0 -5.2 -3.2 

+1.24 +0.36 -1.400 -1.000 +2.0 -5.2 -3.2 

+1.01 +0.28 -1.510 -1.255 +2.0 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25°e + 125 0 e _55 0 e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEE2 P.U. T. 

trLH Rise Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 5,7,11,13 2,3,9 1,16 8 2,3,9,14,15 14,15 

trHL Fall Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 5,7,11,13 2,3,9 1,16 8 2,3,9,14,15 14,15 

tpLH 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 5,7,11,13 2,3,9 1,16 8 2,3,9,14,15 Low to High 14,15 

tPHL 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 5,7,11,13 2,3,9 1,16 8 2,3,9,14,15 High to Low 14,15 

-- - - -



® MOTOROLA 

Quad 2-lnput OR Gate 
ELECTRICALLY TESTED PER: 
MPG 10503 

The 10503 is a quad 2 input OR gate. The 10503 provides one gate 
with ORINOR outputs. 

• 40 mW Max/Gate (No Load) 

• tpd = 2.0 ns typ 
• tr. tf = 2.0 ns typ (20% • 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

BOUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

BIN 6 10 8 

BIN 7 11 9 

VEE 8 12 10 

COUT 9 13 12 

DIN 10 14 13 

DIN 11 15 14 

CIN 12 16 15 

CIN 13 17 

DOUT 14 2 18 

COUT 15 3 19 

VCC2 16 4 20 

BURN ·IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN·IN 

(CONDITION C) 

GND 

510loVTT 

510loVTT 

GND 

OPEN 

GND 

OPEN 

VEE 

510loVTT 

GND 

OPEN 

GND 

OPEN 

510loVTT 

510loVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3·14 

Military 10503 

IJJJIJJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:10503naXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

"oUT 2 

LOGIC DIAGRAM 

4 D .. 2 
5 

6 : D .. 3 

10 : D .. 14 
11 

12 D : 9 

13 15 



10503 

Channel A 
VCC=2.0V 

O~A 
25 I1F~ ~ O.II1F 

1,16 

• Pulse Generalor 
()--'oo 

D.U.T. 

NOTES 

• Pulse Generalor must be capable of rise and 
fall limes of 2.0 ns ± 0.2 ns. 

1. Lenglh of CoaxA and CoaxB should be of equal length for equal time 
delay. 

2. Unused oUlputs should be loaded 100 Q to ground. 

8 

3. 2:1 divider may be used. VEE = - 3.2 V 
4. tr = If = 2.0 ns (20%-80%) ± 0.2 ns. 
5. R 1 = 50 Q resistor in series with 50 Q coax constituting the 100 Q load. 

NOTES 
1. VIN has the following characteristics: 

a) Pulse widlh ;;: 20 ns. 
b) frequency = 1.0 MHz. Ir If 

ChannelB 

c) tr and tf = 2.0 ns ± 0.2 ns. ~----------+- -- -- - - - - PSI 

VIN ______ JI 

80% 
50% 
20% 

104------ ;;: 20 ns 

VOUT --------i-~I 

VOUT ______ -+-J 

80% 

50% 
20% 

trHL 
trLH 
80% 
50% 
20% 

(+---1- IPLH 

''--------- PS2 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-15 
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10503 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25 De ·0.78 

TA=125 De ·0.63 

TA=-55_DC -0.88 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 Vee VEEL VEE 

·1.85 -1.105 -1.475 +1.11 +0.31 0 -3.2 -5.2 

-1.82 -1.000 -1.400 +1.24 +0.36 0 -3.2 -5.2 

·1.92 -1.255 -1.510 +1.01 +0.28 0 -3.2 -5.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De + 125 De -55 De Pinouts referenced are for OIL package; check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 g to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE Vee P.U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 4-7,10-.13 8 1,16 2,3,9,14,15 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V -12,13 8 1,16 2,3,9,14,15 

VOHA High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.1 -0_88 V 4-7, 12,13 8 1,16 2,3,9,14,15 10-13 

VOLA Low Output Voltage -1.85 -1.6 -1.82 -1.525 -1.92 -1.635 V 12,13 4-7, 
8 1,16 2,3,9,14,15 10-13 

lEE 
Power Supply Drain -26 -29 -29 rnA 8 1,16 8 Current 

IIH Input Current High 245 415 415 IlA 4-7,10-13 8 1,16 4·7,10-13 

_ IlL Input Current Low 0.5 0_3 0.5 IlA 4-7,10-13 8 1,16 4-7,10-13 
--

I 

I 

I 

i 
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10503 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been establiShed. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+ 25 °e + 125 °e -55°e 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

t-rLH Rise Time 1.1 3.3 1.1 4.0 1.1 4.0 

t-rHL Fall Time 1.1 3.3 1.1 4.0 1.1 4.0 

IpLH 
Propagation Delay 1.0 2.9 1.0 3.7 1.0 3.7 
Low to High 

tpHL 
Propagation Delay 1.0 2.9 1.0 3.7 1.0 3.7 High to Low 

- - ._- ---- -

Test 
Test Voltage Values (Volls) 

Temperature VIH1 VIL1 VIH2 VIL2 PS1 PS2 Vee VEEL 

TA=25°e -0.78 -1.85 -1.105 -1.475 +1.11 +0.31 +2.0 -3.2 

TA = 125 °e -0.63 -1.82 -1.000 -1.400 +1.24 +0.36 +2.0 -3.2 

TA=-55°e -0.88 -1.92 -1.255 -1.510 +1.01 +0.28 +2.0 -3.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2.0 V, Output Load = 100 Q to GND 

VIN VOUT Vee VEEL P. U. T. 

ns 5,7 2,3,9,14,15 1,16 8 2,3,9,14,15 11,13 

ns 5,7 2,3,9, 14, 15 1,16 8 2,3,9,14,15 
11, 13 

ns 
5, 7 2,3,9,14,15 1, 16 8 2,3,9,14,15 

11, 13 

ns 5,7 2,3,9,14,15 1, 16 8 2,3,9,14,15 11,13 

VEE 

-5.2 

-5.2 

-5.2 



® MOTOROLA 

Quad 2-lnput AND Gate 
ELECTRICALLY TESTED PER: 
MIL·M-3851 0106201 

The 10504 is a quad 2 input AND gate. One of the gates has ANDI 
NAND outputs available. 

• 50 mW Max/Gate (No Load) 

• tpd = 2.7 ns typ 
• tr. tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 

AoUT 

BoUT 

5 2 

AIN 

AIN 

BIN 

BIN 

VEE 

DOUT 

CIN 

CIN 

DIN 

DIN 

CoUT 

DOUT 

VCC2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

BURN ·IN CONDITIONS: 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

2 

3 

4 

VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

3 

4 

5 

7 

8 

9 

10 

12 

13 

14 

15 

17 

18 

19 

20 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

51 ntoVTT 

GND 

GND 

GND 

GND 

VEE 

51 ntoVTT 

GND 

GND 

GND 

GND 

51 ntoVTT 

51ntoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-18 

Military 10504 

"'*' .PO 
1111111 
AVAILABLE AS 

1) JAN: JM 38510106201 
2) SMD: NlA 
3)883:10504nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AoUT 2 

LOGIC DIAGRAM 

4 --:~Ol-""---- 2 

7-~:0 ....... --
~~ ---1:""'01-.... --- 14 

:: : 0 ..... :----- :5 



Pulse 
Generator 0---;. 

Input 

NOTES 
1. tp = 40 ns ± 1.0 ns. 
2. ZoUT = 50 Q. 

Scope Input 1 

o 

3. tr = 2.0 ns (20% - 80%) ± 0.2 ns. 
4. tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. PRR = 1.0 MHz ± 0.05 MHz. 

NOTES 

10504 

Vee = 2.0 V ± 0.005 V 

25 I1F 
±20% ~ 

1,16 

0.1 I1F 
~ ±20% 

0.1 I1F 
~ ±20% 

VEE =-3.2 V 
+ 0.005 V 

1. Perform test in accordance with test table; each output is tested separately. 
2. All input and output cables to the scope are equal lengths of 50 Q coaxial 

cable. Wire length should be S 0.250 (6.35 mm) from TPIN to input pin and 
TPOUT to output pin. 

3. Outputs not under test should be connected to a 100 Q resistor to ground. 
4. *(Y) applies to gate 4 only. 

VIN 
80% 
50% 

20% 

VOUT 

tf 

80% 

80% 
50% 
20% 

VOUT -------t-~ 
(4---+- tPLH 

Scope Input 2 

RL/2 = 50 Q ± 5.0% 
Scope Input = 50 Q to ground 
CL (test jig) S 5.0 pF 

tr 1,...--------- PS1 

- - - - - -PS2 

Figure 1_ Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-19 
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10504 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testlable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25°e + 125 °e -55°e 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 

Min Max Min Max Min Max 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.0B -0.88 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 

VOTH High Output Voltage -0.95 -0.845 -1.1 

VOTL Low Output Voltage -1.6 -1.525 -1.635 

lEE 
Power Supply Drain -35 -39 -39 Current 

"Hl Input Current High 265 450 450 

'IH Input Current High 220 375 375 

"L Input Current Low 0.5 0.3 0.5 
-

Test Test Voltage Values (Volts) 

Temperature VIH1 VIL 1 VIH2 VIL2 VITL VITH Vee VEE1 VEE2 

TA = 25 °e -0.78 -1.85 +1.11 +0.31 -1.475 -1.105 0 -5.2 -3.2 

TA = 125 °e -0.63 -1.82 +1.24 +0.36 -1.400 -1.000 0 -5.2 -3.2 I 

~=-55~e -0.88 -1.92 +1.01 +0.28 -1.510 -1.255 0 -5.2 -3.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee" 0 V, Output Load" 100 n to - 2.0 V 

V,Hl V,Ll V,TH VITL VEEI Vee P.U.T. 

V 4 -7,10 -13 8 1,16 2,3,9,14,15 

V 4-7,10-13 8 1,16 2,3;9,14,15 

V 4-7,10-13 4-7, 8 1,16 2,3,9,14,15 10-13 

V 4-7,10-13 4-7, 8 1,16 2,3,9,14,15 10-13 

mA 8 1,16 8 

J.lA 4-7,10-13 8 1,16 4-7,10-13 

J.lA 5,6,11,12 8 1,16 5,6,11,12 

J.lA 4-7,10-13 8 1,16 4 -7,10 -13 
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10504 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA =25 °e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 
-

Units 

, ~ 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 VITL VITH Vee VEEl VEE2 

-1.85 +1.11 +0.31 -1.475 -1.105 2.0 -5.2 -3.2 

-1.82 +1.24 +0.36 -1.400 -1.000 2.0 -5.2 -3.2 

-1.92 +1.01 +0.28 -1.510 -1.255 2.0 -5.2 -3.2 
-

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIH2 VIN VOUT Vee VEE2 P.U.T_ 

ITLH Rise Time 1.1 3.5 1.0 4.1 1.0 3.8 ns 4-7,10-13 4-7,10-13 2,3,9,14,15 1,16 8 2,3,9,14,15 

ITHL Fail Time 1.1 3.5 1.0 4.1 1.0 3.8 ns 4-7,10-13 4-7,10-13 2,3,9, 14, 15 1,16 8 2,3,9,14,15 

tPLH 
Propagation Delay 1.0 4.0 1.0 4.7 1.0 4.3 ns 4-7,10-13 4 -7,10-13 2,3,9,14,15 1,16 8 2,3,9,14,15 Low to High 

tpHL 
Propagation Delay 1.0 4.0 1.0 4.7 1.0 4.3 ns 4-7,10-13 4-7,10-13 2,3,9,14,15 1,16 8 2,3,9,14, 15 High to Low 



® MOTOROLA 

Triple 2-3-2 ORINOR Gate 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0/06003 

The 10505 is a Iriple 2-3-2 inpul OR/NOR gale. 

• 35 mW Max/Gale (No Load) 

• Ipd = 2.0 ns typ 

• I r• If = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

AoUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

BOUT 6 10 8 

BOUT 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

elN 12 16 15 

CIN 13 17 

COUT 14 2 18 

COUT 15 3 19 

VeC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

510toVTT 

510toVTT 

OPEN 

510toVTT 

510toVTT 

51 Oto VTT 

VEE 

510toVTT 

OPEN 

OPEN 

OPEN 

510toVTT 

510toVTT 

510toVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-22 

Military 10505 

iJJJIat 
.PD 

1111111 
AVAILABLE AS 

1) JAN: JM.38510/06003 
2)SMD: NlA 
3)883:10505IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 1 

AoUT 2 

AoUT 3 

BOUT 7 

LOGIC DIAGRAM 

4~3 
5 ~ 2 

9~6 
10 ---11 7 

13~14 
12~15 



Scope Input 1 

o 

Pulse 
Generator ~ 

NOTES 
1. tp = 40 ns ± 1.0 ns. 
2. ZOUT = 50 Q. 

3. tr = 2.0 ns (20% - 80%) ± 0.2 ns. 
4. tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. PRR = 1.0 MHz ± 0.05 MHz. 

NOTES 

10505 

Vcc = 2.0 V ± 0.005 V 

25 I'F 
±20% ::c 

0.1 I'F 
::c ±20% 

1,16 

---:z.._------

8 

VEE·=-3.2V 
+ 0.005 V 

1. Perform test in accordance with test table; each output is tested separately. 
2. All input and output cables to the scope are equal lengths of 50 Q coaxial 

cable. Wire length should be:;; 0.250 (6.35 mm) from TPIN to input pin and 
TPOUT to output pin. 

3. Outputs not under test should be connected to a 100 Q resistor to ground. 

~N -80% 
50% 

20% 

VOUT ------+--,1 

VOUT -------t---J 

80% 
50% 

20% 

Scope Input 2 

o 0 
~. r-l'" 

cL:J;: CL ~ I 
I 

::> TP(OUT) ! ___ _._--------1. 

RLJ2 = 50 Q ± 5.0% 

Scope Input = 50 Q to ground 

CL (test jig) :;; 5.0 pF 

0.1 I'F 
::c ±20% 

tr 
1,..;.-------- VIH2 

- - - - - -VIL2 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-23 
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10505 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIH1 

TA=25"e -0.78 

TA=125"e -0.63 

TA=-55"e -0.88 

Test Voltage Values (Volts) 

VIL1 VIH2 VIl2 VITl VITH Vee VEE1 VEE2 

-1.85 +1.11 +0.31 -1.475 -1.105 0 -5.2 -3.2 

-1.82 +1.24 +0.36 -1.400 -1.000 0 -5.2 -3.2 

-1.92 +1.01 +0.28 -1.510 -1.255 0 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 "e + 125"e -55 "e Pinouts referenced are for Oil package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output load = 100 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHI VIL1 VITl VITH Vee VEE1 P. U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 4,5,9-13 4,5,9-13 1,16 8 2,3,6,7 
Voltage 14,15 

VOL 
Low Output -1.86 -1.62 -1.82 -1.545 -1.92 -1.655 V 4,5,9-13 4,5,9 - i3 1,16 8 2,3,6,7 
Voltage 14,15 

VOTH 
High Output -0.95 -0.85 -1.1 V 4,5,9-13 4,5,9-13 1,16 8 2,3,6,7 
Voltage 14,15 

VOTl 
lowOutpul -1.6 -1.525 -1.636 V 4,5,9-13 4,5,9-13 1,16 8 2,3,6,7 
Voltage 14,15 

lEE 
Power Supply -21 -24 -24 mA 1,16 8 8 Current 

IIH 
Input Current 265 450 450 I1A 4,5,9-13 1,16 8 4,5,9-13 High 

IlL 
Input Current 0.5 0.3 0.5 I1A 4,5,9-13 1,16 8 4,5,9-13 Low 
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10505 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, afterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA =25 'e -0.78 

TA = 125 'e -0.63 

TA =-55 'e -0.88 

Units 

VIL1 

-1.85 

-1.82 

-1.92 

Test Voltage Values (Volts) 

VIH2 VIL2 VITL VITH Vee VEE1 VEE2 

+1.11 +0.31 -1.475 -1.105 +2.0 -5.2 -3.2 

+1.24 +0.36 -1.400 -1.000 +2.0 -5.2 -3.2 

+1.01 +0.28 -1.510 -1.255 +2.0 -5.2 -3.2 
-

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25 0 e + 125 0 e _ 55 0 e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max VIN VOUT Vee VEE2 P. U. T. 

tTLH Risenme 1.1 3.3 1.0 4.0 1.0 4.0 ns 4,9,12 2,3,6,7 1,16 8 2,3,6,7,14,15 14,15 

tTHL Fall Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 4,9,12 2,3,6,7 1,16 8 2,3,6,7,14,15 14,15 

IpLH 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 4,9,12 2,3,6,7 1,16 8 2,3,6,7,14,15 
Low 10 High 14,15 

IpHL 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 4,9,12 2,3,6,7 1,16 8 2,3,6,7, 14, 15 
High 10 Low 14,15 



.. 

® MOTOROLA 

Triple 4-3-3 Input NOR Gate 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0/06004 

The 10506 is a triple 4-3-3 input NOR gate. 

• 35 mW Max/Gate (No Load) 

• tpd = 2.8 ns typ 

• tr• tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCG1 5 

BOUT 2 6 

AOUT 3 7 

AIN 4 8 

AIN 5 9 

AIN 6 10 

AIN 7 11 

VEE 8 12 

BIN 9 13 

BIN 10 14 

BIN 11 15 

GIN 12 16 

CIN 13 1 

CIN 14 2 

COUT 15 3 

VCC2 16 4 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

LCC 

2 

3 

4 

5 

7 

8 

9 

10 

12 

13 

14 

15 

17 

18 

19 

20 

BURN-IN 

(CONDITION C) 

GND 

51 CltoVn 

51 CltoVn 

51 CltoVn 

OPEN 

OPEN 

OPEN 

VEE 
OPEN 

51 Cl to Vn 

OPEN 

OPEN 

OPEN 

51 CltoVn 

51 CltoVn 

GND 

MOTOROLA MILITARY MECL DATA 
3-26 

Military 10506 

.PO 
1111111 
AVAILABLE AS 

1) JAN: JM 38510/06004 
2)SMD: NlA 
3) 883: 10506/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "Moo appears before 
the slash on LCC. 

VCC1 1 

BoUT 2 

LOGIC DIAGRAM 

12~ 13 15 
14 



Scope Input 1 

Pulse 
Generator 0---;. 

NOTES 
1. tp = 40 ns ± 1.0 ns. 
2. ZoUT ~ 50 n. 
3. tr = 2.0 ns (20% - 80%) ± 0.2 ns. 
4. tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. PRR = 1.0 MHz ± 0.05 MHz. 

10506 

Vee = 2.0 V ± 0.005 V 

25 IlF 

±20% ~ 

1.16 

0.1 IlF 

~ ±20% 

---z... __ -----

8 

VEE =-3.2 V 
+ 0.005 V 

NOTES . 
1. Perform test in accordance with test table; each output is tested separately. 
2. All input and output cables to the scope are equal lengths of 50 n coaxial 

cable. Wire length should be S 0.250 (6.35 mm) from TPIN to input pin and TPOUT 
to output pin. 

3. Outputs not under test should be connect~d to a 100 n resistor to ground. 

VIN -------,. 
80% 
50% 

20% 

tf 

VOUT -------+---,.1 

VOUT ______ -+---J 

80% 

50% 
20% 

80% 
50% 
20% 

j4----+- tpLH 

Scope Input 2 

o 0 
":r: 'cO "i ~'cO 

I 
I 
I 

::> TP(OUT) I 
---.... ---------' 

Rt!2 = 50 n ± 5.0% 
Scope Input = 50 n to ground 

CL (test jig) " 5.0 pF 

0.1 IlF 
X ±20% 

1,---------- PSI 

- - - - - -PS2 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-27 
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10506 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 1000 resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA=125°e -0.63 

2A_=-55°~ -0.88 

I 
Test Voltage Values (Volts) 

VILl VIH2 VIL2 VITL VITH Vee VEEl VEE2 

-1.85 +1.11 +0.31 -1.475 -1.105 +2.0 -5.2 -3.2 

-1.82 +1.24 +0.36 -1.400 -1.000 +2.0 -5.2 -3.2 

-1.92 +1.01 +0.28 -1.510 -1.255 +2.0 -5.2 -3.2 
- - - - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIHl VILl VITL VITH Vee VEEl P.U.T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 4-7,9-14 1,16 8 2,3,15 Voltage 

VOL 
Low Output -1.86 -1.62 -1.82 -1.545 -1.92 -1.656 V 4-7,9-14 1,16 8 2,3,15 
Voltsge 

VOTH 
High Output -0.95 -0.845 -1.1 V 4-7,9-14 1,16 8 2,3,15 
Voltage 

VOTL 
Low Output -1.6 -1.525 -1.636 V 4-7!9-14 1,16 8 2,3,15 
Voltage 

lEE 
Power Supply -21 -24 -24 rnA 1,16 8 8 
Current 

IIH 
Input Current 265 450 450 I1A 4-7,9-14 1,16 8 4-7,9-14 
High 

IlL 
Input Current 0.5 0.3 0.5 I1A 4-7,9-14 1,16 8 4-7,9-14 
Low 
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10506 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed 10 meet the dc specifications 
shown in the testtable, aiterlhermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25°e -0.78 

TA = 125 °e -0.63 

TA=-55°e -0.88 

Units 

VIL1 

-1.85 

-1.82 

-1.92 

Test Voltage Values (Volts) 

VIH2 VIL2 VITL VITH Vee VEE1 VEE2 

+1.11 +0.31 -1.475 -1.105 +2.0 -5.2 -3.2 

+1.24 +0.36 -1.400 -1.000 +2.0 -5.2 -3.2 

+1.01 +0.28 -1.510 -1.255 +2.0 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+250 e + 125 0 e _55 0 e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEE2 P. U. T. 

ITLH Risenme 1.1 3.3 1.0 4.0 1.0 4.0 ns 6,1012 2,3,15 1,16 8 2,3,15 

ITHL Fallnme 1.1 3.3 1.0 4.0 1.0 4.0 ns 6,10 2,3,15 1,16 8 2,3,15 

tpLH 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 6,10 2,3,15 1,16 8 2,3,15 Low 10 High 

IpHL 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 6,10 2,3,15 1,16 8 2,3,15 
High 10 Low 

.- .- '-- .- -- - - - - -

II 



II 

® ItIIOTOROL.A 

Triple 2 Input Exclusive 
"OR"/Exclusive "NOR" Gate 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0/06005 

The 10507 is a triple 2 input exclusive ORINOR gate. 

• 40 mW Max/Gate (No Load) 

• tpd = 2.8 ns typ 

• tr. tf = 2.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 

AOUT 

AOUT 

AIN 

AIN 

N.C. 

BIN 

VEE 

BIN 

BOUT 

BOUT 

COUT 

COUT 

CIN 

CIN 

VCC2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

BURN - IN CONDITIONS: 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

2 

3 

4 

Vn = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

2 

3 

4 

5 

7 

8 

9 

10 

12 

13 

14 

15 

17 

18 

19 

20 

BURN-IN 

(CONDITION C) 

GND 

51 Q\oVn 

51 Q\oVn 

GND 

OPEN 

OPEN 

OPEN 

VCC 

GND 

51 Q\oVn 

51 Q\oVn 

51 Q\oVn 

51 Q\oVn 

GND 

OPEN 

GND 

MOTOROLA MILITARY MECL DATA 
3-30 

Military 10507 

iJJJJilJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: JM 38510106005 
2) SMD: NlA 
3) 883: 10507IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

:=:=)0--: 3 

~ =:=)0--:-- ~~ 

:: =:=)O-:~- :: 
3 = (4 • 6) + (4.5) 
2 = (4 • 6) + (4 • 5) 



Pulse 
Generator 

NorES 

Scope Input t 

o 

1. tp = 40 ns ± 1.0 ns. TP(IN) 
2. ZoUT = 50 Q. 

3. tr = 2.0 ns (20% - 80%) ± 0.2 ns. 
4. tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. PRR = 1.0 MHz ± 0.05 MHz. 

NorES 

10507 

Vee = 2.0 V ± 0.005 V 

25 I1F 
±20% ± O.t I1F ± ±20% 

t, t6 

--'""---------

VEE =-3.2 V 
+0.005 V 

1. Perform test in accordance with test table; each output is tested separately. 
2. All input and output cables to the scope are equal lengths of 50 Q coaxial 

cable. Wire length should be '" 0.250 (6.35 mm) from TPIN to input pin and 
TPOUT to output pin. 

3. Outputs not under test should be connected to a 100 Q resistor to ground. 

VIN-----""\ 
80% 

50% 

20% 

VOUT -------+-~ 

VOUT ______ -!--J 

80% 
50% 

20% 

Scope Input 2 

RL/2 = 50 Q ± 5.0% 

Scope Input = 50 Q to ground 

CL (test jig) '" 5.0 pF 

0.1 I1F 
± ±20% 

tr 
1/-----:------ PS1 

----PS2 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-31 
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10507 
QUIESCENT LIMIT TABLE 1< 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 1000 resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25 DC -0.78 

TA=125 DC -0.63 

~~= ___ 5~"C:_ -0.88 

Units 

II 
Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 VITL VITH VCC VEE1 VEE2 

-1.85 +1.11 +0.31 -1.475 -1.105 0 -5.2 -3.2 

-1.82 +1.24 +0.36 -1.400 -1.000 0 -5.2 -3.2 

-1.92 +1.01 +0.28 -1.510 -1.255 0 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 DC +125°C ~55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 VCC = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VITL VITH VCC VEE1 P.U. T. 

VOH 
High Output --{).93 --{).78 --{).825 --{).63 -1.08 --{).88 V All Inputs All Inputs 1,16 8 2,3,10-13 Voltage 

VOL 
Low Output -1.86 -1.62 -1.82 -1.545 -1.92 -1.655 V All Inputs All Inputs 1,16 8 2,3,10 -13 Voltage 

VOTH 
High Output --{).95 --{).845 -1.1 V 4,9,14 All Inputs All Inputs 1,16 8 2,3,10-13 Voltage 

VOTL 
Low Output -1.6 -1.525 -1.635 V 5,9,14 All Inputs All Inputs 1,16 8 2,3,10-13 Voltage 

lEE 
Power Supply -28 -31 -31 rnA 4,7,15 1,16 8 8 Current 

IIHI 
Input Current 265 450 450 IJA 4,9,14 1,16 8 4,9,14 High 

IIH2 
Input Current 220 375 375 IJA 5,7,15 1,16 8 5,7,15 High 

IlL 
Input Current 0.5 0.3 0.5 IJA 

4,5,7,9, 1,16 8 4,5,7, 14, 15 
Low 14,15 

- _ .. - - - - - _. -
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10507 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter limits 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA=125°e -0.63 

TA =-55 °C -0.88 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 VITL VITH Vee VEEl 

-1.85 +1.11 +0.31 -1.475 -1.105 +2.0 -5.2 

-1.82 +1.24 +0.36 -1.400 -1.000 +2.0 -5.2 

-1.92 +1.01 +0.28 -1.510 -1.255 +2.0 -5.2 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25°C +125°C -55°C Pinouts referenced are for DlL package, check Pin Assignments 
Functional Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U.T. 

trLH Rise Time 1.1 3.5 1.0 4.3 1.0 4.3 ns 4, 7, 14 2,3,10-13 1,16 8 2,3,10 -13 

trHL Fall Time 1.1 3.5 1.0 4.3 1.0 4.3 ns 4, 7, 14 2,3,10 -13 1.16 8 2,3,10-13 

IpLH 
Propagation Delay 1.1 3.7 1.0 4.5 1.0 4.5 ns 4, 7, 14 2,3,10-13 1,16 8 2,3,10-13 
Low 10 High 

IPHL 
Propagation Delay 1.1 3.7 1.0 4.5 1.0 4.5 ns 4, 7, 14 2,3,10-13 1,16 8 2,3,10 -13 
High 10 Low 

- -- - ~-

I 

VEE2 

-3.2 

-3.2 

-3.2 



® MOTOROLA 

Dual 4-5 Input 
"ORlNOR" Gate 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0106006 

The 10509 is a dual 4-5 input ORINOR gate. 

• 25 mW Max/Gate (No Load) 

• tpd = 2.0 ns typ 
• tr. tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

AOUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

AIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

BIN 12 16 15 

BIN 13 17 

BOUT 14 2 18 

BOUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

510toVTT 

51 ntoVTT 

510toVTT 

GND 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

GND 

510toVTT 

51 atoVTT 

51 atoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-34 

Military 10509 

IJiIIIJJt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: JM 38510106006 
2) SMD: NlA 
3)883:10509n9XAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The leHer "M" appears before 
the slash on LCC. 

VCCI 1 

AoUT 2 

AoUT 3 

LOGIC DIAGRAM 

10 -~""\ --""0-1'--- 14 
11 
12 

13 

""---15 



Scope Input 1 

o 
50n±5.0% 

Pulse 
Generator ~ 
Input 

NOTES 

'000 ~\ 

1. tp = 40 ns ± 1.0 ns. 
2. ZOUT = 50 n. 

TP(IN) 

3. tr = 2.0 ns (20% - 80%) ± 0.2 ns. 
4. tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. PRR = 1.0 MHz ± 0.05 MHz. 

NOTES 

10509 

Vee = 2.0 V ± 0.005 V 

25 IlF 

±20% :I: 
0.1 IlF 

~ ±20% 

----:L. __ -----

---j~---
--- ~---

VEEL =-3.2 V 
+ 0.005 V 

1. Perform test in accordance with test table; each output is tested separately. 
2. All input and output cables to the scope are equal lengths of 50 n coaxial 

cable. Wire length should be ,;; 0.250 (6.35 mm) from TPIN to input pin and 
TPOUT to output pin. 

3. Outputs not under test should be connected to a 100 n resistor to ground. 

VIN 
tf 

80% 
50% 

20% 

VOUT 

VOUT ------4-....J 

tPHL 

80% 

50% 

20% 

~ 

R1l2 = 50 n ± 5.0% 

Scope Input = 50 n to ground 

Cl (test jig) ,;; 5.0 pF 

Generator Characteristics: 

0.1 IlF TA VIHI VILI 
±20% (±10%) 

+25°C +1.11 V +0.31 V 
+125°C +t.24 V +0.36 V 
-55°C +1.01 V +0.28 V 

PSt 

- - -PS2 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MiliTARY MECL DATA 
3-35 

• 
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10509 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits· Units 

Test 
Temperature VIHI 

TA=25De -0.78 

TA = 125 De -0.63 

TA=-55 De -0.88 

I 
Test Voltsge Velues (Volts) 

VILI VIH2 VIL2 VITL VITH Vee VEEI 

-1.85 +1.11 +0.31 -1.475 -1.105 0 -5.2 

-1.82 +1.24 +0.36 -1.400 -1.000 0 -5.2 

-1.92 +1.01 +0.28 -1.510 -1.255 0 -5.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De + 125 De -55 De Pinouts referenced are for OIL package, check Pin ASSignments 
Functional 
Parameters: 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 

Min Max Min Max Min Max VIHl VILl VITL VITH Vee VEEl P.U.T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.06 -0.88 V 4-7.9-13 4-7,9-13 1.16 8 2,3,14,15 Voltage 

VOL 
Low Output -1.86 -1.62 -1.82 -1.545 -1.92 -1.655 V 4-7,9-13 4-7,9-13 1,16 8 2,3,14,15 Voltage 

VOTH 
High Output -0.96 -0.845 -1.1 V 4-7,9-13 4-7,9-13 1,16 8 2,3,14,15 Voltage 

VOTL 
Low Output -1.6 -1.525 -1.635 V 4-7,9-13 4 -7, 9 -13 1,16 8 2,3,14,15 Voltage 

lEE 
Power Supply -14 -16 -16 rnA 1,16 8 8 Current 

IIH 
Input Current 265 450 450 !iA 4-7,9-13 1,16 8 4-7,9-13 
High 

IlL 
Input Current 0.5 0.3 0.5 I1A 4-7,9-13 1,16 8 4-7,9-13 Low 
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10509 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

TA=25"e 

TA=125"e 

TA=-55"e 

Units 

+ 250 e + 125 0 e .55 0 e 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

ITLH Rise lime 1.1 3.3 1.0 4.0 1.0 4.0 ns 

ITHL Fall lime 1.1 3.3 1.0 4.0 1.0 4.0 ns 

tpLH 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 
Low to High 

tpHL 
Propaganda Delay 1.0 2.9 1.0 3.7 1.0 3.7 ns 
High to Low 

- -- - - - -

Test Voltage Values (Volts) 

VIH1 VIL1 VIH2 VIL2 VITL VITH Vee VEEL 

-0.78 -1.85 +1.11 +0.31 -1.475 -1.105 +2.0 -3.2 

-0.63 -1.82 +1.24 +0.36 -1.400 -1.000 +2.0 -3.2 

-0.8S -1.92 +1.01 +0.28 -1.510 -1.255 +2.0 -3.2 
- - - -- -- -- - - ----- -- _._--

TEST VOLTAGE APPLIED TO PINS BELOW: 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2.0 V, Output Load = 100 Q to GND 

VIN VOUT Vee VEEL P.U. T. 

6,11 2,3,14 1,16 8 2,3,14,15 

6,11 2,3,14 1,16 8 2,3,14,15 

6,11 2,3,14 1,16 8 2,3,14,15 

6,11 2,3,14 1,16 8 2,3,14,15 
---------
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® MOTOROLA 

Quad Exclusive OR Gate 
ELECTRICALLY TESTED PER: 
5962-8755801 

The 10513 is a Quad Exclusive OR Gate with an enable common to all gates. 
The outputs may be wire-ORed together to perform a 4-bit comparison function 
(A = B). The enable is active Low. 

• 240 mW MaxlPkg (No Load) 

• tpd = 2.5 ns typ 

• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

AOUT 2 6 3 

BOUT 3 7 4 

AIN 4 B 5 

AIN 5 9 7 

BIN 6 10 8 

BIN 7 11 9 

VEE 8 12 10 
Enable 9 13 12 

CIN 10 14 13 

CIN 11 15 14 

DIN 12 16 15 

DIN 13 17 

COUT 14 2 18 

DOUT 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Truth Table 

Input E Output 

L L L L 

L H L H 

H L L H 

H H L L 

0 0 H L 

o = Don't Care 

BURN-IN 

(CONDITION C) 

GND 

51 QtoVTT 

51 QtoVTT 
GND 

OPEN 
GND 

OPEN 

VEE 
OPEN 
GND 

OPEN 
GND 

OPEN 

51 QtoVTT 

51 ntoVTT 
GND 

MOTOROLA MILITARY MECL DATA 
3-38 

Military 10513 

.PO 
1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8755801 
3)883:10513nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 

AOUT 2 

BoUT 3 

9 Enable 

LOGIC DIAGRAM 

E 

>-----+- 2 

12~ 
13 -----I 

,....-t- 3 

,....-t- 14 

15 



10513 

VCC = 2.0 V ± 0.005 V 
Channel A 

0- O.t IlF 
::r:: ±20% 

NOTES 

• Pulse 
Generator 0---;. 

Input 

• Pulse Generator must be capable of rise and 
faU times of 2.0 ns ± 0.2 ns. 

1. Length of Coax A and Coax B should be equal for equal time delay. 

D.U.T. 

2. Unused outputs should be loaded 100 Q to ground. VEE = - 3.2 V ± 0.005 V 
3. 2:1 divider may be used. 
4. tr = If = 2.0 ns ± 0.2 ns measured al (20% - 80%). 
5. Rl = 50 Q resislor in series wilh 50 Q coax constiluling lhe 100 Q load. 
6. CL $ 5.0 pF (including lesl jig). 
7. Ll = L2: Malched for equal lime delay. Pw ~ 20 ns. 

tr 

80% 80% 
50% 50% 
20% 20% 

VIN 

~20ns 

80% 

50% 

20% 
VOUT(ORj 

VOUT(NORj 
80% 

NOTES 50% 

1. Pulse widlh ~ 20 ns. 20% 

2. Frequency = 1.0 MHz. ITHL 
3. Ir = If = 2.0 ns ± 0.2 ns 

If 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-39 

Channel B 

0-
Output 

II 

PSI 

PS2 
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10513 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
TemperaturE VIH1 

TA=25°e -0.78 

TA=125°e -0.63 

TA =-55 °e -0.88 
-- - ------ - -

I 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 Vee VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 0 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 0 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 0 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin ASSignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 Vee VEE P.U.T. 

VOH 
High Output -0.93 -0.78 -0.825 ·0.63 ·1.08 -0.88 V 4-7,11,14 1.16 8 2,3,14,15 Voltage 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 1,16 8 2,3,14,15 Voltage 

VOHA 
High Output -0.95 -0.845 -1.1 V 4-7,11,14 4-7,11, 4·7,11, 1,16 8 2,3,14,15 Voltage 14 14 

VOLA 
Low Output -1.6 -1.525 -1.635 V 4-7,11,14 4-7,11, 4·7,11, 1,16 8 2,3,14,15 Voltage 14 14 

lEE 
Power Supply -42 ·46 -46 mA 1,16 8 8 Current 

IIH1 
Input Current 265 450 450 IIA 4-7,10,13 1,16 8 4,7,10,13 High 

IIH2 
Input Current 220 375 375 IIA 5,6,11,12 1,16 8 5,6,11,12 High 

IIH3 
Inpu1 Current 545 925 925 IIA 9 1,16 8 9 High 

IlL 
Input Current 0.5 0.3 0.5 IIA 4-7,9-13 1,16 8 4-7,9-13 Low 
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10513 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuitis 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHI 

TA =25 'e -0.78 

TA=125'e -0.63 

TA=-55'e -0.88 

Units 

VILI 

-1.85 

-1.82 

-1.92 

Test Voltage Values (Volts) 

VIH2 VIL2 PSI PS2 Vee VEE VEEL 

-1.105 -1.475 +1.11 +0.31 +2.0 -5.2 -3.2 

-1.000 -1.400 +1.24 +0.36 +2.0 -5.2 -3.2 

-1.255 -1.510 +1.01 +0.28 +2.0 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+ 25 0 e + 125 0 e _ 55 0 e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P. U. T. 

ITLH Rise Time 1.1 3.9 1.1 4.4 1.1 4.2 ns 4,5 2 1,16 8 3,14,15 

ITHL Fall Time 1.1 3.9 1.1 4.4 1.1 4.2 ns 4,5 2 1,16 8 3,14,15 

Propaganda Delay 
tpLH Low to High 1.3 4.5 1.3 5.0 1.1 4.7 ns 4,5 2 1,16 8 3,14,15 

(A or B to Out) 

Propaganda Delay 
tpHL High to Low 1.3 4.5 1.3 5.0 1.1 4.7 ns 4,5 2 1,16 8 3,14,15 

(A or B to Out) 

Propagation Delay 
tpHL High to Low 

(Enable to Out) 
1.5 5.0 1.5 5.5 1.3 5.2 ns 4,5 2 1,16 8 3,14,15 

Propagation Delay 
tpLH Low to High 

(Enable to Out) 
1.5 5.0 1.5 5.5 1.3 5.2 ns 4,5 2 1,16 8 3,14,15 

- -



® MOTOROLA 

Triple Line Receiver 
ELECTRICALLY TESTED PER: 
MPG 10514 

The 10514 is a triple line receiver designed for use in sensing differential sig
nals over long lines. An active current source and translated emitter follower in
puts provide the line receiver with acommon mode noise rejection limit of one volt 
in either the positive or the negative direction. This allows a large amount of com
mon mode noise immunity for extra long lines. 

Anotherfeature olthe 10514 is thatthe OR outputs go to a logic low level when
ever the inputs are left floating. The outputs are each capable of driving 50 ohm 
transmission lines. 

This device is useful in high speed central processors, mini-computers, periph
eral controllers, digital communication systems, testing and instrumentation sys
tems. The 10514 can also be used for MOS to MECL interfacing and it is ideal 
as a sense amplifier for MOS RAM's. 

A VBB reference is provided which is useful in making the 10514 a Schmitt trig
ger, allowing single-ended driving of the inputs, or other applications where a 
stable reference voltage is necessary. 

• PD = 205 mW MaxlPkg (No Load) 

• tpd = 2.4 ns typ (Single-ended Input) 
• tpd = 2.0 ns typ (Differential Inpul) 

• tr, tf = 2.1 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCCI 5 

AOUT 2 6 

AOUT 3 7 

A'N 4 6 

A'N 5 9 

eOUT 6 10 

eOUT 7 11 

VEE 8 12 

e,N 9 13 

B,N 10 14 

Vee 11 15 

C,N 12 16 

C,N 13 1 

COUT 14 2 

COUT 15 3 

VCC2 16 4 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

LCC 

2 

3 

4 

5 
7 

6 

9 

10 
12 
13 
14 
15 
17 

18 

19 

20 

BURN-IN 

.(CONDITION C) 

GND 

51 ntoVTT 

51 ntoVTT 
GND 

Vee 

51 ntoVTT 

51 ntoVTT 

VEE 
GND 

Vee 
Vee 
GND 

Vee 

51 ntoVTT 

51 ntoVTT 
GND 

Vee = All pins designated for Vee must be tied together, no external voltage applied. 

NOTES 
1. VBe to be used to supply bias to the 10514 only and bypassed (when used) with 

0.01 I1F to 0.1 I1F capacitor. 
2. When the Input pin with the bubble goes positive, the output goes negative. 

MOTOROLA MILITARY MECL DATA 
3-42 

Military 1 0514 

IIIIai 
.PO 

1111111 
AVAILABLE AS 

1)JAN: NJA 
2) SMD: NfA 
3) 883: 105141BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The leHer "M" appears before 
the slash on LCC. 

4 

5 

10 

12 

13 

VCCI 

AOUT 2 

AoUT 3 

A'N 
AIN 

BOUT 6 

BOUT 7 

VEE 8 -... __ ...r--

LOGIC DIAGRAM 

: t;>: 
: t;>: 
: t?: 

VBB 

14 

15 

11 



10514 

Vcc = 2:0 V ± 0.005 V 

NOTES 

• Pulse 
Generator 0--;. 

A 

~0!l ~ nIl 1 

Coax 

25I1F 
±20% 

• Pulse Generator must be capable 01 rise and 
fall times 01 2.0 ns ± 0.2 ns. 

1. tr = tf = 2.0 ns ± 0.2 ns measured at (20% - 80%). 

D.U.T. 

T_ 0.111F 
±20% 

~ 0.1I1F±20% 

2. Pw ~ 20 ns. VEEl = - 3.2 V ± 0.005 V 
3. PRF = 1.0 MHz. 
4. Rl = 50 0 resistor in series with 50 0 coax constituting the 100 0 load. 
5. Unused outputs should be loaded 100 0 to ground. 
6. 2:1 divider may be used. 
7. Ll = L2 : Matched for equal time delay. 

tr 

80% 
50% 
20% 

\4----- ~ 20 ns 

VOUT -----I--J 

VOUT ____ ...l...-....:..;..:\.. 

80% 

50% 
20% 

80% 

50% 
20% 

80% 
50% 
20% 

80% 

50% 
20% 

Figure 1_ Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-43 

Channel B 

PSI 
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10514 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHI 

TA=2Soe -0.78 

TA=125°e -0.63 

TA=-5Soe -0.88 

Units 

Test Voltage Values (Volts) 

VILI VIH2 VIL2 VIHT VILT VIHL VILH 

-1.85 +0.22 -2.85 -1.105 -1.475 -1.78 -0.85 

-1.82 +0.37 -2.82 -1.000 -1.400 -1.63 -0.82 

-1.92 +0.12 -2.92 -1.255 -1.510 -1.88 -0.92 

TEST VOLTAGE APPLIED TO PINS BELOW: I 

I 
+25°e + 125 °e -ssoe 

Functional 
Pinouts referenced are for OIL package, check Pin Assignments 

I 

Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V, VEE = -5.2 V, VEEL = -3.2 V 
I 

Min Max Min Max Min Max VIHI VILI VIH2 VIL2 VEE VIHL VLH Vee P.U.T. i 

High Output 
4,5,9 4,5,9 4,5,9 4,5,9 

2,3,6,7 I 
VOH -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 10,12 10,12 10,12 8 10,12 1,16 Voltage 13 13 13 13 14,15 

I 

Low Output 
4,5,9 4,5,9 4,5,9 4,5,9 

2,3,6,7 I 
VOL -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 10,12 10,12 10,12 8 10,12 1,16 Voltage 13 13 13 13 14,15 I 

VBB 
Reference -1.35 -1.23 -1.24 -1.12 -1.44 -1.32 V 8 1,16 11 ~ 
Voltage I 

lEE 
Power Supply -35 -39 -39 rnA 8 1,16 8 I 
Current I 

Input Current 
4,5,9 4,5,9 

4,5,9,10 
IIH 45 80 80 JlA 10,12 10,12 8 1,16 High 13 13 12,13 

I 

Input Leakage 
4,5,8 

4,5,9,10 
ICBO -1.0 -1.0 -1.S IlA 9,10, 1,16 Current 12,13 12,13 

VITH VITL VEE ** Vee 
(PUT) 
LOI 

I 

VOHI 
High Output -0.95 -0.845 -1.1 V 4,5,9,10,12, 4,5,9,10,12, 8 4,5,9,12 1,16 4,5,9,12 Voltage 13 13 

VOLI 
Low Output -1.6 -1.525 -10635 V 4,5,9,10,12, 4,5,9,10,12, 8 4,5,9,12 1,16 4,5,9,12 Voltage 13 13 

---- - -- -

** Connected to pin 11 
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10514 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+ 25 °e + 125 °e -55°e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

tTLH Rise Time 1.5 3.5 1.2 4.1 1.3 3.8 

tTHL Fall Time 1.5 3.5 1.2 4.1 1.3 3.8 

tpHL 
Propagation 1.0 4.0 1.0 4.7 1.0 4.3 Delay High to Low 

IpLH 
Propagation 1.0 4.0 1.0 4.7 1.0 4.3 Delay Low 10 High 

- -- ... _- -- L- ____ - '-------- '----

Test Test Voltage Values (Volts) 

Temperature 
VIHI VILI VIH2 VIL2 VIHT VILT VIHL VILH 

TA =25 °e -0.78 -1.85 +0.22 -2.85 -1.105 -1.475 -1.78 -0.85 

TA=125°e -0.63 -1.82 +0.37 -2.82 -1.000 -1.400 -1.63 -0.82 

TA = -55 °e -0.88 -1.92 +0.12 -2.92 -1.255 -1.510 -1.88 -0.92 
- -- - - ---

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 

Vee = 2.0 V, Output Load = 100 Q to GND, VEE = -5.2 V, VEEL = -3.2 V .. VIN VOUT Vee VEEL P.U. T. 

ns 5,10,13 4,9,12 2,3,6,7,14,15 1,16 8 2,3,6,7,14,15 

ns 5,10,13 4,9,12 2,3,6,7,14,15 1,16 8 2,3,6,7,14,15 

ns 5,10,13 4,9,12 2,3,6,7,14,15 1,16 8 2,3,6,7,14,15 

ns 5,10,13 4,9,12 2,3,6,7,14,15 1,16 8 2,3,6,7,14,15 
--

~ •• Connected to pin 11 



® MOTOROLA 

Quad Line Receiver 
ELECTRICALLY TESTED PER: 
MPG 10515 

The 10515 is a quad differential amplifier designed for use in sensing differen
tial signals over long lines. The base bias supply (VBB) is made available at pin 
9 to make the device useful as a Schmitt trigger, or in other applications where 
a stable reference voltage is necessary. 

Active current sources provide the 10515 with excellent common mode noise 
rejection. If any amplifier in a package is not used, one input of that amplifier must 
be connected to VBB (pin 9) to prevent upsetting the current source bias network. 

• Po = 150 mW MaxlPkg (No Load) 
• tpd = 2.0 ns typ 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC BURN-IN 

(CONDITION C) 

VCC1 5 2 GND 

AOUT 2 6 3 51 Oto Vrr 

eOUT 3 7 4 510toVrr 

AIN 4 8 5 Vee 

AIN 5 9 7 GND 

elN 6 10 8 GND 

elN 7 11 9 Vee 

VEE 8 12 10 VEE 

Vee 9 13 12 Vee 

CIN 10 14 13 Vee 

CIN 11 15 14 GND 

DIN 12 16 15 GND 

DIN 13 17 Vee 

COUT 14 2 18 510toVrr 

DOUT 15 3 19 510toVrr 

VCC2 16 4 20 GND 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 
VBB = All pins designated for VBB must be tied together, no external volt-
age applied. 

NOTES 
1. VBB to be used to supply bias to the 1 0515 only and bypassed (when used) with 

0.01 I1F to 0.1 I1F capacitor. 
2. When the Input pin with the bubble goes positive, the output goes negative. 

MOTOROLA MILITARY MECL DATA 
3-46 

Military 10515 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: 105151BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

4 

5 

6 

7 

10 

11 

12 

13 

VCC1 

"oUT 2 

LOGIC DIAGRAM 

: t>, 
: {>h 
: t>, 
: i?' 

VBB 

2 

3 

14 

15 

9 



10515 

VCC = 2.0 V ± 0.005 V 
Channel A 

o =A O.tI!F 
~ ±20% 

• Pulse 
Generator 0--;. 

Input 
Coax 

• Pulse Generator musl be capable of rtse and 
fall times of 2.0 ns ± 0.2 ns. 

D.U.T. 

~ 0.tI!F±20% 

NOTES 
VEE =-3.2 V± 0.005 V 

1. tr = tf = 2.0 ns ± 0.2 ns measured at (20% - 80%). 
2. PW<!20 ns. 
3. PRF = 1.0 MHz. 
4. Rl = SO n resistor in series with SO n coax constiluting the 100 n load. 
S. Unused outputs should be loaded 100 Q to ground. 
6.2:1 divider may be used. 

VIN----J 

Ir 

80% 
50% 
20% 

80% 
50% 

20% 

/+---- <! 20 ns ----I 

VOUT -----t---I 

VOUT ------~~~. 

ITLH 
80% 

50% 
20% 

80% 

50% 
20% 

80% 

50% 
20% 

80% 

50% 

20% 

Figure 1_ Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-47 

ChannelB 

Rl = 50 Q resislor in series with 
a 50 Q coax cable constiluling 
Ihe 100 Q load. 

PSt 

PS2 
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10515 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits Units 

Test 
Temperature 

VIH1 

TA=25°C -0.78 

TA=125°C -0.63 

TA=-55°C -0.88 
-------- -

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEEL VEE VCB 

-1.85 -1.105 -1.475 +1.11 +0.31 -3.2 -5.2 -5.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -3.2 -5.2 -5.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -3.2 -5.2 -5.2 
-

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25°C + 125°C -55 °e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 

Vee = OV, Output Load = 100Qto -2.0V 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE Vee ... P.U.T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5,6,11,12 4,710,13 8 1,16 

4-7 
2,3,14,15 Voltage 11 -13 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 4,7,10,13 5,611,12 8 1,16 4-7 

2,3,14,15 Voltage 11-13 

VOHl 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 5,611,12 4,710,13 8 1,16 4-7 

2,3,14,15 Voltage 11 -13 

VOL1 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 4,710,13 5,611,12 8 1,16 4-7 

2,3,14,15 Voltage 11-13 

"Vee 
Reference -1.35 -1.23 -1.24 -1.12 -1.44 -1.32 V 8 1,16 5,6 9 Voltage 11,12 

lEE 
Power Supply -26 -29 -29 mA 8 1,16 5,6 8 Current 11,12 

IIH 
Input Current 95 165 165 !LA 

4-7 8 1,16 4-7 
High 10-13 10-13 

Iceo 
Input Leakage -1.0 -1.0 -1.5 !LA 8 1,16 4-7 4-7 
Current 10 -13 10 -13 

•• Connected to pin 9 . 
••• Measure voltage on pin 9 while it is connected,to other pins. 
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10515 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in thetesttable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHI 

TA=25°e -0.78 

TA=125°e -0.63 

TA =-55 °e -0.88 

Units 

Test Voltage Values (Volts) 

VILI VIH2 VIL2 PSI PS2 VEEL VEE 

-1.85 -1.105 -1.475 +1.11 +0.31 -3.2 -5.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -3.2 -5.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -3.2 -5.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T_ 

trLH Rise Time 1.1 3.3 1.0 4.4 1.0 3.9 ns 4,711,13 2,3 14,15 1,16 8 2,3,14,15 

trHL Fall Time 1.1 3.3 1.0 4.4 1.0 3.9 ns 4,711,13 2,3 14,15 1,16 8 2,3,14,15 

tpHL 
Propagation Delay 1.0 2.9 1.0 4.0 1.0 3.5 ns 4,711,13 2,3 14,15 1,16 8 2,3,14,15 High to Low 

tpLH 
Propagation Delay 1.0 2.9 1.0 4.0 1.0 3.5 ns 4,711,13 2,3 14,15 1,16 8 2,3,14,15 
Low to High 

VeB 

-5.2 

-5.2 

-5.2 
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® ItIIOTOROI.A 

Triple Line Receiver 
ELECTRICALLY TESTED PER: 
5962-7800901 

The 10516 is a triple differential amplifier designed for use in sensing differen
tial signals over long lines. The base bias supply (Vss) is made available at pin 
11 to make the device useful as a Schmitt trigger, or in other applications where 
a stable reference voltage is necessary. 

Active current sources provide the 10516 with excellent common mode noise 
rejection. If any amplifier in a package is not used, one input ofthat amplifier must 
be connected to VSB (pin 11) to prevent upsetting the current source bias net
work. 

Complementary outputs are provided to allow driving twisted pair lines, to en
able cascading of several amplifiers in a chain, or simply to complement outputs 
of the input logic function . 

• Po = 125 mW MaxlPkg (No Load) 

• tpd = 2.0 ns typ 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC BURN·IN 

(CONDITION C) 

VCC1 5 2 GND 

AoUT 2 6 3 510loVn 

AoUT 3 7 4 510toVn 

AIN 4 8 5 GND 

AIN 5 9 7 VBB 

BOUT 6 10 8 510toVn 

BoUT 7 11 9 51010Vn 

VEE 8 12 10 VEE 

BIN 9 13 12 GND 

BIN 10 14 13 VBB 

VeB 11 15 14 VBe 

CIN 12 16 15 GND 

CIN 13 17 Vee 

COUT 14 2 18 510toVn 

COUT 15 3 19 510toVn 

VCC2 16 4 20 GND 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 
VBB = All pins deslgn~ for VBB must be tIed together, no external voltage applied. 

NOTES 
1. VBB to be used to supply bIas to the 105160nly and bypassed (when used) with 
O.01I1F to O.1I1F capacitor. 
2. When the input pIn wIth the bubbl~ goes positive, the output goes negative. 

MOTOROLA MILITARY MECL DATA 
3·50 

Military 10516 

Wwt 
.PD 

1111111 
AVAILABLE AS 

1) JAN: NJA 
2) SMD: 5962-7800901 
3) 883: 105161BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

4 

5 

10 

12 

13 

VCCI 

AoUT 2 

AIN 4 

AIN 5 

BOUT 6 

BOUT 7 

LOGIC DIAGRAM 

:1): 
:1»: 
: t(: 

VBB 

2 

3 

7 

14 

15 

11 



10516 

Channel A 
VCC = 2.0 V ± 0.005 V 

::r: 0.1 l'F ± 20% 

• Pulse 
Generator 

Coax 

* Pulse Generator must be capable of rise and 

fall times of 2.0 ns ± 0.2 ns. 

D.U.T. 

::r: 0.1 l'F ± 20% 

NOTES 
1. tr = tf = 2.0 ns ± 0.2 ns measured at (20% - 80%). VEE =-3.2 V ±0.005 V 

2. Pw~20ns. 
3. PRF = 1.0 MHz. 
4. Rl = 50 n resistor in series with 50 n coax constituting the 100 n load. 
5. Unused outputs should be loaded 100 n to ground. 
6.2:1 divider may be used. 
7. Length of CoaxA and CoaxB are matched 50 n. 
8. CL oS 5.0 pF (including test jig). 
9. Length of CoaxA and CoaxB should be matched for equal time delay. 

tr 

VIN---.....J 

80% 
50% 

20% 

80% 
50% 

20% 

1------ ~20 ns ----+-\ 

VOUT -----i--J 

VOUT -----'---'-'" 

80% 

50% 

20% 

80% 

50% 

20% 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-51 

Channel B 

PSI 

PS2 
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10516 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL .CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. Thecircuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parametar LImits 

+2Soe + 125 °e -55°e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

High Output 
VOH -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 Voltage 

Low Output 
VOL -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 

Voltage 

High Output 
VOHl -0.95 -0.78 -0.845 -0.63 -1.1 -0.88 

Voltage 

Low Output 
VOL1 -1.85 -1.6 -1.82 -1.525 -1.92 -1.635 

Voltage 

"VBBl 
Reference -1.35 -1.23 -1.24 -1.12 -1.44 -1.32 
Voltage 

lEE 
Power Supply -21 -24 -24 . 
Current 

Input Current 
IIH 95 165 165 High 

Input Leakage 
ICBO -1.0 -1.0 -1.5 

Current 
- - - L ___ --- - ----

•• Connect pins 5, 10, 13 to pin 11 

Test Test Voltage Values (Volta) 

Temperature VIHl VILl VIH2 VIL2 PSl PS2 VEEL 

TA=25°e -0.78 -1.85 -1.105 -1.475 + 1.11 +0.31 -3.2 

TA= 125 °e -0.63 -1.82 -1.000 -1.400 + 1.24 +0.36 -3.2 

TA=-55°e -0.88 -1.92 -1.255 -1.510 + 1.01 +0.28 -3.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 0 V, Output Load = 100 n to - 2.0 V, VBB = -5.2 V 

VIHl VILl VIH2 VIL2 VEE Vee VeB Vee 

4,5,9, 4,5,9, 
V 10,12, 10,12, 8 1,16 

13 13 

4,5,9, 4,5,9, 
V 10,12, 10,12, 8 1,16 

13,14 13 

4,5,9, 4,5,9, 4,5,9, 4,5,9, 4,5,9, 
V 10,12, 10,12, 10,12, 10,12, 8 1,16 10,12, 

13 13 13 13 13 

4,5,9, 4,5,9, 4,5,9, 4,5,9, 4,5,9, 
V 10,12, 10,12, 10,12, 10,12, 8 1,16 10,12, 

13 13 13 13 13 

V 1,16 

mA 4,9, 5,10, a 1,16 12 13 

4,5,9, 4,5,9, 
!iA 10,12, 10,12, a 1,16 

13 13 

4,5,9, 4,5,9, 4,5,9, 

!iA 10,12, 10,12, 1,16 10,12, 
13 13 13 

-- -

I 

VEEl I 

-5.2 : 

-5.2 I 

-5.2 i 

, 

I 

I 

P.U. T. I 
, 

2,3,6,7, I 

14,15 I 

2,3,6,7, I 
14,15 I 

2,3,6,7, 
14,15 

2,3,6,7, 
14,15 

11 

a 

4,5,9,10, 
12,13 

4,5,9,10, 
12,13 
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10516 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25 De + 125 De -55 De 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 

Min Max Min Max Min Max 

trLH Rise Time 1.1 3.3 1.0 4.4 1.0 3.9 

trHL Fall Time 1.1 3.3 1.0 4.4 1.0 3.9 

tpHL 
Propagation Delay 1.0 2.9 1.0 4.0 1.0 3.5 High to Low 

tpLH 
Propagation Delay 1.0 2.9 1.0 4.0 1.0 3.5 Low to High 

Test 
Temperature 

TA=25 De 

TA = 125 De 

~=_55De 

Units 

VIN 

ns 4,9 

ns 4,9 

ns 4,9 

ns 4,9 

Test Voltage Values (Volts) 

VIH1 VIL1 VIH2 VIL2 PS1 PS2 VEEL VEE1 

-0.78 -1.85 -1.105 -1.475 + 1.11 t o.31 - 3.2 -5.2 

- 0.63 -1.82 -1.000 -1.400 + 1.24 -f0.36 -3.2 -5.2 

- 0.88 -1.92 -1.255 -1.510 + 1.01 +0.28 - 3.2 -5.2 

TEST VOLTAGE APPLIED TO PINS eELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2.0 V, Vee = -5.2 V, Output Load = 100 n to GND 

VOUT Vee Vee VEEL P.U. T. 

2,3 1,16 5,10,13 8 2,3,7,14,15 

2,3 1,16 5,10,13 8 2,3,7,14, 15 

2,3 1,16 5, 10 8 2,3,7,14,15 

2,3 1,16 5,10 8 2,3,7,14,15 



• 

® MOTOROLA 

Dual 2-Wide 2-3 Input 
"OR-AND/OR-AND-INVERT" Gate 
ELECTRICALLY TESTED PER: 
MPG 10517 

The 10517 is a general purpose logic element designed for use in data control, 
such as digital multiplexing or data distribution. Pin 9 is common to both gates. 

• 150 mW MaxlPkg (No Load) 

• tpd = 2.3 ns typ 
• tr, tf = 2.2 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

AOUT 3 7 4 

A11N 4 8 5 

A11N 5 9 7 

A21N 6 10 8 

A21N 7 11 9 

VEE 8 12 10 

A2IN, B21N 9 13 12 

B21N 10 14 13 

B21N 11 15 14 

B11N 12 16 15 

B11N 13 17 

BOUT 14 2 18 

BOUT 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 nloVn 

51 nloVn 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

51 nloVn 

51 nloVn 

GND 

MOTOROLA MILITARY MECL DATA 
3·54 

Military 10517 

.1IJJ(;,t .'0 1111111 
AVAILABLE AS 

l)JAN: NlA 
2) SMD: N/A 
3) 883: 10517IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

4 

5 

6 
7 

9 

10 

VCCI 1 

AoUT 2 

AoUT 3 

11 B21N 

10 B21N 

----.. __ --'-9 A2IN,B2IN 

LOGIC DIAGRAM 

I "' ...... -3 

'-----"-- 2 

11 -----,'--_ 

12 

13 

14 

'--__ --15 



10517 

Channel A 
VCC = 2.0 V 

T 0.1 flF±20% 

• Pulse 
Generalor 

Coax 

• Pulse Generator must be capable of rise and 

fall times of 2.0 ns ± 0.2 ns. 

D.U.T. 

T 0.1 flF ± 20% 

NOTES 
1. Length of CoaxA and CoaxB should be equal for equal time delay. 
2. Unused outputs should be loaded 100 n to ground. 
3.2:1 divider may be used. 
4. Ir = tf = 2.0 ns ± 0.2 ns measured at (20% - 80%). 
5. Pw~20ns. 
6. PRF = 1.0 MHz. 
7. R 1 = 50 n resistor in series with 50 n coax constituting the 100 n load. 

tr 

80% 
50% 

20% 

VEE=-3.2V 

80% 
50% 
20% 

1+----- ~ 20 ns -----I 

VOUT -----i--..J 

VOUT ----....!....--:..;~ 

80% 

50% 
20% 

80% 

50% 

20% 

80% 

50% 
20% 

80% 

50% 
20% 

Figure 1_ Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-55 

Channel B 

.. 

PSl 

PS2 
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10517 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA =25 De -0.78 

TA = 125 De - 0.63 

TA =-55 De - 0.88 

Units 

I 
Test Voltage Values (Volts) 

Vll1 VIH2 VIL2 PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 + 0.31 - 5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 - 5.2 -3.2 

-1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25De + 125 D e -55 D e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIHl VILl VIH2 VIL2 VEE Vee P.U. T. 

VOH 
High Output - 0.93 -0.78 -0.825 -0.63 -1.08 - 0.88 V 4-7 

8 1,16 2,3,14,15 Voltage 9 -13 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 4-7 8 1,16 2,3,14,15 Voltage 9 -13 

VOHl 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 

4-7 4-7 4-7 
8 1,16 2,3,14,15 Voltage 9 -13 9 -13 9-13 

VOLl 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 4-7 4-7 4-7 

8 1,16 2,3,14,15 Voltage 9 -13 9-13 9-13 

lEE 
Power Supply - 26 -29 -29 rnA 8 1,16 8 Current 

IIH 
Input Current 245 415 415 ItA 

4,5 8 1,16 4,5,12,13 High 12,13 

IIHI 
Input Current 265 450 450 ItA 

6, 7 8 1,16 6,7,10,11 High 10,11 

IIH2 
Input Current 350 595 595 ).lA 9 8 1,16 9 High 

IlL 
Input Current 0.5 0.3 0.5 ItA 

4-7 
8 1,16 7,9-1 

Low 9-13 



s: 

~ 
:IJ o 
s;: 
s: 

",j= 

~~ 
s: 
Pl 
r 
Cl 

~ 
:t> 

10517 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+ 25°C + 125°C - 55°C 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 

Min Max Min Max Min Max 

tTLH Rise TIme 1.0 4.0 0.9 4.0 1.0 4.1 

tTHL Fall Time 1.0 4.0 0.9 4.0 1.0 4.1 

tpHL 
Propagation Delay 

1.4 3.4 1.2 3.5 1.1 3.5 
High to Low 

tpLH 
Propagation Delay 

1.4 3.4 1.2 3.5 1.1 3.5 
Low to High 

Test Test Voltage Values (Volts) 

Temperature 
VIH1 VIL1 VIH2 VIL2 PS1 PS2 VEE VEEL 

TA = 25°C - 0.78 -1.85 -1.105 -1.475 + 1.11 + 0.31 - 5.2 - 3.2 

TA = 125°C - 0.66 -1.82 -1.000 -1.400 + 1.24 + 0.36 - 5.2 - 3.2 

TA = -55°C - 0.88 -1.92 -1.255 -1.510 + 1.01 + 0.28 - 5.2 - 3.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW: 

Pinouts referenced are for OIL package, check Pin Assignments 

Vee = 2.0 V, Output Load = 100 n to GND 

VIN VOUT Vee VEEL PS1 P. U. T. 

ns 4,6,11,12 2,14,15 1,16 8 4,6,11,12 2,3,14,15 

ns 4,6,11,12 2,14,15 1,16 8 4,6,11,12 2,3,14,15 

ns 4,6,11,12 2,14,15 1,16 8 4,6,11,12 2,3,14,15 

ns 4,6,11,12 2,14,15 1,16 8 4,6,11,12 2,3,14,15 
-- - -



® MOTOROLA 

Dual 2-Wide 3-lnput 
"OR-AND" Gate 
ELECTRICALLY TESTED PER: 
MPG 10518 

The 10518 is a basic logic building block providing the ORlAND function. useful 
in data control and digital multiplexing applications. 

• 150 mW MaxlPkg (No Load) 

• tpd = 2.3 ns typ 
• tr. tf = 2.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCl 5 2 

Aour 2 6 3 

AllN 3 7 4 

AllN 4 8 5 

AllN 5 9 7 

A2IN 6 10 8 

A2IN 7 11 9 

VEE 8 12 10 

A2IN.B2IN 9 13 12 

B21N 10 14 13 

B21N 11 15 14 

BllN 12 16 15 

BllN 13 1 17 

BllN 14 2 18 

BoUT 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 fito VTT 

OPEN 

OPEN 

GND 

GND 

GND 

VEE 

GND 

GND 

OPEN 

GND 

OPEN 

OPEN 

51 fi to VTT 

GND 

MOTOROLA MILITARY MECL DATA 
3·58 

Military 10518 

.PO 
1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883: 1 051 anBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

3 
4 
5 

VCCl 1 

AoUT 2 

LOGIC DIAGRAM 

10 
11------,<--_ 

12 
13 
14 

2 

15 



10518 

Vcc = 2.0 V ± 0.005 V 

Channel A 

251lF±20% * ::r: 0.1 IlF ± 20% 

• Pulse 0--;. 

Generator 

Coax 

• Pulse Generalor musl be capable of rise and 
fall limes of 2.0 ns ± 0.2 ns. 

D.U.T. 

:;t: 0.1 IlF ± 20% 

NOTES 
1. Ir = If = 2.0 ns ± 0.2 ns measured al (20% - 80%). 
2. Pw;;:20ns. 

VEE =-3.2 V ±0.005 V 

3. PAF = 1.0 MHz. 
4. 2:1 divider may be used. 
5. R1 = 50 n resistor in series wilh 50 n coax constituting the 100 n load. 
6. Unused outputs should be loaded 100 n 10 ground. 
7. Length of CoaxA and CoaxS should be equal for equal time delay. 
B. CoaxA and CoaxB are malched 50 n. 

Ir 

80% 
50% 
20% 

VIN 

;;:2005 

80% 

50% 
20% 

VOUT 

VOUT 
80% 

50% 
20% 

If 

80% 
50% 
20% 

80% 

50% 
20% 

50% 
20"1. 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-59 

Channel B 

PSI 

PS2 
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10518 
QUIESCENT LIMIT TABLE '" 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits Un"s 

Test 
Temperature VIH1 

TA=25°C -0.78 

TA=125°C -0.63 

TA=-55°C -0.88 

II 
Test Voltage Values (Volta) 

VIL1 VIH2 VIU PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25°C + 125 °c -55 °c Pinouts referenced are for OIL package, check Pin Assignments 
FunCtional 
Psrameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIU VEE VEEL Vee P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 3-7 8 1,16 2,15 Voltage 9-14 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 10,13 3-7 8 1,16 2,15 Voltage 9-14 

VOH1 
High Output -0.95 -0.845 -1.1 V 3-7 3-7 3-7 8 8 1,16 2,15 Voltage 9-14 9-14 9-14 

VOL1 
Low Output -1.6 -1.525 -1.635 V 3-7 3-7 3-7 8 8 1,16 2,15 Voltage 9-14 9-14 9-14 

lEE 
Power Supply -26 -29 -29 rnA 8 1,16 8 Current 

IIH 
Inpu\ Current 245 415 415 ItA 

3-5 8 1,16 3 - 5,12-14 High 12-14 

IIH1 
Input Current 265 450 450 ItA 

6,7 8 1,16 6,7,10,11 High 10,11 

IIH2 
Input Current 350 595 595 ItA 9 8 1,16 9 High 

IlL 
Input Current 0.5 0.3 0.5 ItA 

3-7 8 1,16 3-7,9-14 Low 9-14 
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10518 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linearfpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH1 

TA =25 °e - 0.78 

TA = 125 °e -0.63 

TA =-55 °e -0.88 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 - 5.2 - 3.2 

-1.82 -1.000 -1.400 + 1.24 + 0.36 -5.2 - 3.2 

-1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 De - 55 De Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n 10 GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 P.U. T. 

'TLH Rise Time 1.3 4.0 1.0 4.0 1.1 4.1 ns 4,10,12 2,15 1,16 8 3,5,6,9, 10, 12, 14 2,15 

'THL Fall Time 1.3 4.0 1.0 4.0 1.1 4.1 ns 4,10,12 2,15 1,16 8 3,5,6,9, 10, 12, 14 2,15 

tpHL 
Propagation Delay 1.4 3.4 1.2 3.5 1.1 3.5 ns 4,10,12 2.15 1,16 8 3,5,6,9,10,12,14 2,15 High to Low 

tpLH 
Propagation Delay Low 1.4 3.4 1.2 3.5 1.1 3.5 ns 4,10,12 2,15 1,16 8 3,5,6,9,10,12,14 2,15 to High 

III 



® MOTOROLA 

4-Wide 4-3-3-3 Input "OR-AND" 
Gate 
ELECTRICALLY TESTED PER: 
MPG 10519 

The 10519 is a 4-wide 4-3-3-3 input ORlAND gate with one input from two 
gates common to pin 10 . 

• 150 mW MaxlPkg (No Load) 

• tpd = 2.3 ns typ 
• fr. tf = 2.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

A11N 3 7 4 

A11N 4 8 5 

A11N 5 9 7 

A11N 6 10 8 

A2IN 7 11 9 

VEE 8 12 10 

A2IN 9 13 12 

A2IN.A3IN 10 14 13 

A31N 11 15 14 

A3IN 12 16 15 

A41N 13 1 17 

A4IN 14 2 18 

A4IN 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
3-62 

I· Military 10519' 

IIIJIat 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NJA 
2)SMD: NJA 
3)883:10519nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT:F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 1 

AoUT 2 

10 A2IN. A3IN 

7 
9 

LOGIC DIAGRAM 

10 ~.r-_ 

11 
12---.L_'" 

13 ....... ->r"-
14 
15--z...._ 

2 



10519 

Vcc = 2.0 V ± 0.005 V 

Channel A 

25IlF±20% * * 0.11lF±2O% 

NOTES 

• Pulse 
Generator 

Coax 

• Pulse Generator must be capable of rise and 
fall times of 2.0 ns ± 0.2 ns. 

1. Length of CoaxA and CoSXB should be equal for equal lime delay. 

D.U.T. 

2. Unused outputs should be loaded 100 a to ground. VEE = _ 3.2 V ± 0.005 V 
3. 2:1 divider may be used. 
4. tr = If = 2.0 ns ± 0.2 ns measured al (20% • 80%). 
5. Pw~20ns. 
6. PRF = 1.0 MHz. 
7. Rl = 50 a resistor In series with 50 a coax constituting the 100 aload. 
8. CL S 5.0 pF (including test jig). 

VIN -----' 

Ir 

80% 
50% 
20% 

80% 
50% 
20% 

j4---- ~ 20 ns ----+I 

VOUT -----t--J 

80% 

50% 
20% 

80% 

50% 
20% 

80% 

50% 
20% 

80% 

50% 
20% 

Figure 1. SWitching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-63 

ChannelB 

• 

PSI 

PS2 
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10519 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA=25 DC -0.780 

TA = 125 DC -0.630 

TA=-55 DC - 0.880 
-

Units 

I 
Test Voltage Values (yolts) 

VILl VIH2 VIL2 PSl PS2 VEE VEEL 

-1.850 -1.105 -1.475 + 1.11 +0.31 - 5.2 - 3.2 

-1.820 -1.000 -1.400 + 1.24 +0.36 -5.2 - 3.2 

-1.920 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 DC + 125 DC -55 DC Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters; 

Min Max Min Max Min Max VIHl VILl VIH2 VIL2 VEE Vee P.U. T. 

VOH 
High Output - 0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 3-7,9.-15 8 1,16 2 Voltage 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 3:7,10,11,13 3 -7, 9 -15 8 1,16 2 Voltage 

VOHl 
High Output -0.95 - 0.845 -1.10 V 3-7,9,15 3 - 7, 9 -15 3-7,9-15 8 1,16 2 Voltage 

VOll 
Low Output -1.600 -1.525 -1.635 V 3 -7, 9 -15 3 -7, 9 -15 3 -7, 9 -15 8 1,16 2 Voltage 

lEE 
Power Supply -26 -29 -29 rnA 8 1,16 8 Current 

IIH 
Input Current 390 415 415 ~ 3-7,9,11-15 8 1,16 3-7,9-15 
High 

IIHl 
Input Current 495 525 525 ~ 10 8 1,16 10 
High 

IlL 
Input Current 0.5 0.3 0.5 ~ 3 -7, 9 -15 8 1,16 3 - 7, 9-15 
Low 

-
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10519 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA =25 °e -0.780 

TA,,125°e -0.630 

TA ,,-55 °e -0.880 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEE VEEL 

- 1.850 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

- 1.820 - 1.000 -1.400 + 1.24 + 0.36 - 5.2 -3.2 

-1.920 -1.255 -1.510 + 1.01 +0.28 - 5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°C Plnouts·referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee" 2.0 V. Output Load" 100 n to GND Parameters: 
Min Max Min Max Min Max VIN VOUT Vee VEEL PSl P.U. T. 

ITLH Rise Time 1.5 4.0 1.2 4.3 1.3 4.1 ns 4, 7, 12, 14 2 1,16 8 4,7,12,14 2 

ITHL Fall Time 1.5 4.0 1.2 4.3 1.3 4.1 ns 4,7,12,14 2 1,16 8 4,7,12,14 2 

tpHL 
Propagation Delay 1.4 3.8 1.2 4.0 1.1 4.1 ns 4,7,12,14 2 1,16 B 4,7,12,14 2 High to Low 

tpLH 
Propagation Delay 1.4 3.8 1.2 4.0 1.1 4.1 ns 4,7,12,14 2 1,16 8 4,7,12,14 2 Low to High 

11 
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® MOTOROLA 

4-Wide 
"OR-AND/OR-AND-INVERT" Gate 
ELECTRICALLY TESTED PER: 
5962-8857701 

The 1 0521 is a basic building block providing the simultaneous OR-AND/OR
AND-INVERT function. useful in data control and digital multiplexing applica
tions. 

• 150 mW MaxlPkg (No Load) 
• Ipd = 2.3 ns typ 
• tr• tf = 2.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

AoUT 3 7 4 

A11N 4 8 5 

A1IN 5 9 7 

A11N 6 10 8 

A2IN 7 11 9 

VEE 8 12 10 

A2IN 9 13 12 

A2IN.A3IN 10 14 13 

A3IN 11 15 14 

A3IN 12 16 15 

A41N 13 17 

A41N 14 2 18 

MIN 15 3 19 

VCC2 16 4 20 

BURN ·IN CONDInONS: 
Vrr = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 CltoVTT 

51 CltoVTT 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

GND 

MOTOROLA MILITARY MECL DATA 
3-66 

. L-I _M_i_lit_a-=ry_1_0_S2_1----J 

IIJJIJJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8857701 
3) 883: 105211BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the alaah on LCC. 

VCC1 1 

AoUT 2 

AouT 3 

LOGIC DIAGRAM 

4 ....... o.r-_ 
5 
6 --z.... __ 
7 ....... o.r-_ 
9 

10L.....l~_ 

11 
12 --z..._ 
13 --"~-
14 
15 --z...._ 

~r--<l~-3 

r-1 ....... __ -- 2 



10521 

VCC = 2.0 V ± 0.005 V 

Channel A 

o Co., 
25I1F±20% ~ ~ 0.111F±20% 

• Pulse 0-;. 

Generator 
Coax 

• Pulse Generator must be capable of rise and 
fall times of 2.0 ns ± 0.2 ns. 

D.U.T. 

NOTES 

~ 0.111F±20% 

1. Length of CoaxA and Coaxe should be equal for equal time delay. 
2. Unused outputs should be loaded 100 Q to ground. 
3. 2: 1 divider may be used. VEE = - 3.2 V ± 0.005 V 
4. Ir = tf = 2.0 ns ± 0.2 ns measured at (20% - 80%). 
5. Pw;2:20ns. 
6. PRF = 1.0 MHz. 
7. Rl = 50 Q resistor in series with 50 Q coax constituting the 100 Q load. 
8. CL = Jig and stray capacitance s 5.0 pF. 

Ir If 

80% 80% 
50% 50% 
20% 20% 

;2:2Ons 

80% 80% 
50% 50% 

VOUT ____ -+-_J 20% 20% 

IpLH 

80% 80% 
VOUT -----'--'-''''\. 

50% 50% 
20% 20% 

!niL 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-67 

ChannelB 

o c... 

PSI 

PS2 
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10521 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear !pm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA=25°e -0.780 

TA=125°e -0.630 

TA=-55°e -0.880 

Units 

I 
Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEE VEEL 

-1.850 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.820 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.920 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin AsSignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHl VILl VIH2 VIL2 VEE Vee P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 4-7,9-15 4-7, 

8 1,16 2,3 Voltage 9-15 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 4-7,9-13 4-7, 

8 1,16 2,3 Voltage 9 -15 

VOHl 
High Output - 0.95 - 0.78 -0.845 -0.63 -1.10 -0.88 V 4,7,11,13 4,7,11,13 4-7, 4-7, 8 1,16 2,3 Voltage 9 -13 9 -13 

VOL1 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 4,7,11,13 4-7, 4-7, 8 1,16 2,3 Voltage 9-13 9-13 

Power 
lEE Supply 

Current 
-26 - 29 -29 rnA 8 1,16 8 

IIH 
Input Current 245 415 415 I!A 

4 -7, 9, 
8 1,16 4-7,9, 

High. 11 -15 11-15 

IIHl 
Input Current 310 525 525 )lA 10 8 1,16 10 High 

IlL 
Input Current 0.5 0.3 0.5 ~A 

4-7, 
8 1,16 4-7,9-15 Low 9 -15 

-- - ---~ -- - - - ---
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10521 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the de specifications 
shown in the testtable, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter limits 

Test 
Temperature 

VIH1 

TA=25°e - 0.780 

TA = 125 °e - 0.630 

TA=-55°e - 0.880 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE VEEL 

-1.850 -1.105 -1.475 + 1.11 +0.31 - 5.2 -3.2 

-1.820 -1.000 -1.400 + 1.24 +0.36 -5.2 - 3.2 

-1.920 -1.255 -1.510 + 1.01 +0.28 -5.2 - 3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 °e + 125 °e - 55 °e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSI P. U. T. 

tTLH Rise Time 1.1 4.0 0.9 4.4 1.0 4.5 ns 5,9,10 3 1,16 8 5,9,12,15 2,3 12,15 

tTHL Fall Time 1.1 4.0 0.9 4.4 1.0 4.5 ns 5,9,10 3 1,16 8 5,9,12,15 2,3 12,15 

tpHL 
Propagation Delay 1.4 3.5 1.1 3.9 1.2 3.8 ns 5,9,10 3 1,16 8 5,9,12,15 2,3 
High to Low 12, 15 

tpLH 
Propagation Delay 1.4 3.5 1.1 3.9 1.2 3.8 ns 5,9,10 3 1,16 8 5,9,12,15 2,3 Low to High 12, 15 

III 
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® MOTOROLA 

Triple 4-3-3 Input Bus Driver 
ELECTRICALLY TESTED PER: 
MPG 10523 

The 10523 consists of three NOR gates designed for bus driving applications 
on card or between cards. Output low logic levels are specified with VOL = - 2.1 
Vdc so that the bus may be terminated to - 2.0Vdc. The gate output, when low, 
appears as a high impedance to the bus, because the output emitter-followers of 
the 10523 are ''tumed-off'. This eliminates discontinuities in the characteristic im
pedance of the bus. 

The VOH level is specified when driving a 25-ohm load terminated to - 2.0 Vdc, 
the equivalent of a 50-ohm bus terminated at both ends. Although 25 ohms is 
the lowest characteristic impedance that can be driven by the 10523, higher 
impedance values may be used with this part. A typical 50-ohm bus is shown in 
Figure 2 . 

• 435 mW MaxlPkg (No Load) 

• tpd = 3.0 ns typ (1.5 Vdc in to 50% out) 

• tr, tf = 2.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

BOUT 2 6 3 

AOUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

AIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

CIN 12 16 15 

CIN 13 17 

CIN 14 2 18 

COUT 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = -2.0 V MAXI- 2.2 V MIN 
VEE = -5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) . 

GND 

510toVTT 

500toVn 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

510toVn 

GND 

MOTOROLA MILITARY MECL DATA 
3-70 

. Military 10523 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: 105231BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

BOUT 2 

LOGIC DIAGRAM 

\~ :[>--2 



10523 

Channel A 
VCC = 2.0 V ± 0.005 V 

NOTES 

• Pulse 
Generator 

o Om, 
2511F±20% ~ 

Coax 

• Pulse Generator must be capable of rise and 
fall times of 2.0 ns ± 0.2 ns. 

1. Length of CoaxA and CoaxS should be equal for equal time delay. 
2. Unused outputs should be loaded 100 n to ground. 

D.U.T. 

~ 0.1 I1F ± 20% 

3. 2:1 divider may be used. VEE = • 3.2 V ± 0.005 V 
4. tr = tf = 2.0 ns ± 0.2 ns measured at (20% • 80%). 
5. Pw~20ns. 
6. PRF = 1.0 MHz. 
7. R1 = 50 n resistor in series with 50 n coax constituting the 100 n load. 
a. CL = Jig and stray capacitance S 5.0 pF. 

tr 

ChannelB 

VIN----J "----- PS2 

14----- ~ 20 ns ------i~ 

Your ____ -+-_-.1 

Your -----'-.....:...:" 

trHL 

80% 

50% 
20% 

80% 

50% 

20% 

Figure 1. SWitching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3·71 
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10523 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA =25 °e -0.78 

TA = 125 °e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL1 VIL2 VIH2 PS1 PS2 VEE VEEL 

-1.85 - 1.475 -1.105 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.400 -1.000 + 1.32 + 0.445 - 5.2 -3.2 

-1.89 -1.510 -1.255 + 1.30 + 0.385 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE Vee P.U. T. 

VOH 
High Output - 0.93 -0.78 -0.825 -0.63 -1.08 - 0.88 V 8 1,16 2,3,15 
Voltage 

VOL 
Low Output -2.15 -2.03 -2.15 -2.03 -2.15 -2.03 V 4-7,9-15 8 1,16 2,3,15 
Voltage 

VOH1 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 4-7, 8 1,16 2,3,15 
Voltage 9 -15 

VOU 
Low Output -2.15 -1.60 -2.15 -1.525 -2.15 ·1.635 V 4,9,12 4-7, 8 1,16 2,3,15 Voltage 9 -15 

lEE 
Power Supply -75 -83 -83 mA 4-7,9-15 8 1,16 8 Current 

IIH 
Input Current 220 373 373 ~ 4-7,9-15 8 1,16 4-7, 
High 9 -15 

IlL 
Input Current 0.5 0.3 0.5 ~ 

4-7, 8 1,16 4-7, 
Low 9 -15 9 -15 
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10523 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to 0.0 volts. 

Test 
Temperature 

TA =25 °e 

TA = 125 °e 

TA =-55 °e 
-

VIH1 

-0.78 

-0.63 

-0.88 

VIL1 

-1.85 

-1.82 

-1.89 

Test Voltage Values (Volts) 

VIL2 VIH2 PS1 PS2 VEE VEEL 

-1.475 - 1.105 + 1.11 + 0.31 - 5.2 - 3.2 

-1.400 -1.000 + 1.32 + 0.445 - 5.2 - 3.2 

-1.510 -1.255 + 1.30 + 0.385 - 5.2 -3.2 
- - - ---

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

Functional 
Parameters: 

trLH Rise Time 

tTHL Fall Time 

tpHL 
Propagation Delay 
High to Low 

tpLH 
Propagation Delay 
Low to High 

+ 25 °e + 125 °e -55°e Pinouts referenced are for DIL package, check Pin Assignments 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = + 2.0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max VIN VOUT VEEL P. U. T. 

1.0 3.5 1.0 3.5 1.0 3.5 ns 4 -7, 9 -14 2,3,15 8 2,3,15 

1.0 3.5 1.0 3.5 1.0 3.5 ns 4 -7, 9-14 2,3,15 8 2,3,15 

1.2 4.4 1.2 6.0 1.2 4.4 ns 4-7,9-14 2,3,15 8 2,3,15 

1.2 4.4 1.2 6.0 1.2 4.4 ns 4 -7, 9 -14 2,3,15 8 2,3,15 

Receivers (MECL Gate) 

1/3 (10523) 1/3 (10523) 1/3 (10523) 

~=~n 

r-~------+---11----~----~----~'--~ 
50n 50n 

-2.0 Vdc - 2.0 Vdc 

Figure 2. 50 Ohm Bus Driver 



® MOTOROLA 

Quad TTL-to-MECL Translator 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0106301 

The 10524 is a quad translator for interfacing data and control signals between 
a saturated logic section and the MECL section of digital systems. The MECL 
10524 has TTL compatible inputs, and MECL complementary open-emitter 
outputs that allow use as an inverting/non-inverting translator or as a differential 
line driver. When the common strobe input is at the logic low level, it forces all 
true outputs to a MECL low logic state and all inverting outputs to a MECL high 
logic state. 

Power supply requirements are ground, + 5.0 Volts, and - 5.2 Volts. Propaga
tion delay of the 10524 is typically 3.5 ns. The dc levels are standard or Schottky 
TTL in, MECL 10,000 out. 

An advantage of this device is that TTL level information can be transmitted dif
ferentially, via balanced twisted pair lines, to the MECL equipment, where the Sig
nal can be received by the 10515 or 10516 differential receivers. The 10524 is 
useful in computers, instrumentation, peripheral controllers, test equipment, and 
digital communication systems. 

• 205 mW MaxlPkg (No Load) 
• tpd = 3.5 ns typ (1.5 Vdc in to 50% out) 
• tr, tf = 2.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

BOUT 5 2 

AoUT 2 6 3 

BOUT 3 7 4 

AoUT 4 8 5 

AIN 5 9 7 

Common 6 10 8 Strobe 

BIN 7 
.~ 

11 9 

VEE 8 12 10 

Vee 9 13 12 

elN 10 14 13 

DIN 11 15 14 

eOUT 12 16 15 

DoUT 13 17 

DOUT 14 2 18 

eOUT 15 3 19 

GND 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 

(CONDITION C) 

50ntoVn 

51 ntoVn 

50ntoVn 

50ntoVn 

Vee 

Vee 

Vee 

VEE 

Vee 

Vee 

Vee 

51 ntoVn 

51 ntoVn 

51 ntoVn 

GND 

GND 

MOTOROLA MILITARY MEeL DATA 
3-74 

Military 10524 

iJJJJJIIJI 
.PO 

""'" AVAILABLE AS 

1) JAN: JM 38510106301 
2)SMD: NlA 
3)883:10524nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

BoUT 1 

AoUT 2 

BoUT 3 

AOUT 4 

Common 6 
Strobe 

BIN 7 

10 

11 

LOGIC DIAGRAM 

_ .... r--.n.I ...... _ 4 

-l-.... r--.n.I ...... _ 3 

....l. .... r--.n.I ...... _ 12 

t-"------ 15 

....l. .... r--...... --13 

-""t.._..---14 



Clack Pulse 
Generator 

NOTES 

O.lIlF 
±20% ::c 

+6.0V 
±0.OO5V 

1. Unused outputs should be loaded 100 n to ground. 
2. trHL = trLH = 5.5 ns ± 0.5 ns (10"10 - 90"10). 
3.1p =40 ns±2.0 ns. 
4. ZoUT - 50 n. 
5. CL = Jig and stray capacitance S 5.0 pF. 

10524 

25IlF 
±20% :J; 

16 

0.1 IlF ::c ±20% 
VGG=2.0V -= 
± 0.005 V 

VCCH=+ 7.0 V 
±0.005V 

VEEL = -3.2 Vdc 
±O.OOSV 

TPOUT 

VIN --------"' ,------ S.SV 

NOTES 

3.SV 

~---------'-+_ - - - - 2.0V 

Vour ________ -+--.1 
AND 

Vour ________ -+--' 
NAND 

80% 

50% 

20% 

ITHL 
ITLH 

80% 
50% 

20% 

Figure 1_ Switching Test Circuit and Waveforms 

1. 50 n termination 10 ground located in each scope channel input. 
2. All Input and output cables to the scope are equal lengths of 50 n coaxial cable. Wire length should be < 114 inch from 

TPIN 10 input pin and TPOUT to output pin. 

MOTOROLA MILITARY MECL DATA 
3-75 
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10524 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuil has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25°e + 125 °e -55°e 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 

Min Max Min Max Min Max 

VOH 
High Output -0.93 -0.76 -0.825 -0.63 -1.08 -0.88 
Voltage 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 
Voltage 

VOHl 
High Output - 0.95 -0.845 -1.10 
Voltage 

VOll 
Low Output -1.60 -1.525 -1.635 
Voltage 

Power 
lEE Supply - 66 -73 -73 

Current 

IIHl 
Input Current 50 85 85 
High 

111l 
Input Current - 3.2 - 5.5 - 3.2 
Low 

Input Curren!" 
IIH2 200 340 340 

High 

IIL2 
Input Current -12.8 -22 -12.8 
Low 

VIC 
InputCllirnp -1.5 
Voltage 

--

Test Test Voltage Values (Volts) 

Temperature VIHl VILl VITL VITH VeeH VGG VEE 

TA=2soe +2.4 +0.4 +1.10 + 1.80 +7.0 +2.0 - 5.2 

TA=12Soe +2.4 +0.4 +0.80 + 1.80 +7.0 +2.0 - 5.2 

TA=-55°e +2.4 +0.4 + 1.10 +2.00 +7.0 +2.0 -5.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 5.0 V,IIN = 10 mA, Output Load = 100 n to - 2.0 V 

VIHl VIL1 VITH VITL liN GND VEE Vee 

V 5,6,7, 6 16 8 9 10,11 

V 5,6,7, 6 16 8 9 10,11 

V 5,6,7, 5,6,7, 5,6,7, 16 8 9 10,11 10,11 10,11 

V 5,6,7, 5,6,7, 5,6,7, 16 8 9 10,11 10,11 10,11 

rnA 16 8 9 

flA 
5,7, 6,16 8 9 10,11 

rnA 6 5,7,10, 16 8 9 11 

5,7, 
flA 6 10, 8 9 

11,16 

rnA 6 16 8 9 

V 5-7 16 8 9 10,11 

VEEL 

-3.2 

-3.2 

- 3.2 

P.U. T. 

1 -4, 
12-15 

1 -4, 
12 -15 

1 -4, 
12 -15 

1 -4, 
12 -15 

8 

5,7, 
10,11 

5,7, 
10,11 

6 

6 

5-7 
10,11 
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10524 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the de specifications 
shown in the tesUable, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25 De + 125 De -55 DC 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 

Min Max Min Max Min Max 

ICCL 
Positive Power 

25 2B 2B Supply Current 
ICCH Drain 16 lB lB 

BVIN 
Input Break- 5.5 5.5 5.5 down Voltage 

- --

Symbol Parameter Limits 

+25 De + 125 De -55 De 

Test 
Temperature 

TA =25 De 

TA = 125 De 

TA =-55 De 

Units 

VIHI 

mA 
mA 

V 

Units 

Functional 
Subgroup 9 Parameters: Subgroup 10 Subgroup 11 

Min Max Min Max Min Max 

ITLH Rise Time 1.1 3.9 1.0 5.0 1.0 5.0 ns 

tTHL Fal/Time 1.1 3.9 1.0 5.0 1.0 5.0 ns 

tpHL 
Propagation Delay 1.0 6.0 1.0 B.O 1.0 B.O ns High to Low 

tpLH 
Propagation Delay 1.0 6.0 1.0 B.O 1.0 8.0 ns 
Low to High 

Test Voltage Values (Volts) 

VIHI VILI VITL VITH VeeH VGG VEE VEEL 

+2.4 +0.4 + 1.10 + 1.BO + 7.0 +2.0 - 5.2 - 3.2 

+2.4 +0.4 + O.BO + 1.BO + 7.0 +2.0 - 5.2 - 3.2 

+2.4 +0.4 + 1.10 + 2.00 + 7.0 + 2.0 - 5.2 - 3.2 
_.- -- - - - - -

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 

Vee = 5.0 V, liN = 1.0 mA, Output Load = 100 Q to - 2.0 V 

VILt VITH VITL liN GNO VEE Vee P.U. T. 

5,7, 5 -7, 
10, B 9, 9 

11,16 10,11 

6 5-7 16 B 9 5-7 
10,11 10,11 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 

Vec = 5.0 V, liN = -10 mA or - 20 mA Output Load = 100 Q to GND 

VIN VOUT VeCH VEEL VGG +6.0V P.U. T. 

5,7, 1-4 9 B 16 6 1 -4 
10,11 12 -15 12 -15 

5,7, 1 -4 9 B 16 6 
1 -4 

10,11 12 -15 12 -15 

5,7 1 - 4 9,12 -15 B 16 6 1 - 4 
10,11 12 -15 

5, 7 1 -4 9,12 -15 8 16 6 1 - 4 
10,11 12-15 



® MOTOROLA 

Quad MECL-to-TTL Translator 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0/06302 

The 10525 is a quad translator for interfacing data and control signals between 
the MECL section and saturated logic section of digital systems. The 10525 incor
porates differential inputs and Schottky TTL "totem pole" outputs. Differential in
puts allow for use as an inverting/non-inverting translator or as a differential line 
receiver. The VSS reference voltage is available on pin 1 for use in single-ended 
input biasing. The outputs of the 10525 go to a low logic level whenever the inputs 
are left floating. 

Power supply requirements are ground, + 5.0 Volts and - 5.2 Volts. Propaga
tion delay of the 10525 is typically 4.5 ns. The 10525 has fanout of 10 TTL loads. 
The dc levels are MECL 10,000 in and Schottky TTL, or TTL out. This device has 
an input common mode noise rejection of ± 1.0 volt. 

An advantage ofthis device is that MECLIevel information can be received, via 
balanced twisted pair lines, in the TTL equipment. This isolates the MECL logic 
from the noisy TTL environment. This device is useful in computers, instrumenta
tion, peripheral controllers, test eqUipment and digital communications systems. 

• 230 mW MaxlPkg (No Load) 
• tpd = 4.5 ns typ (50% to 1.5 Vdc out) 
• tr, tf = 2.5 ns typ (1.0 V to 2.0V) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC BURN-IN 

(CONDITION C) 

Vee 5 2 Vee 

AIN 2 6 3 2KntoVEE 

AIN 3 7 4 Vee 

AOUT 4 8 5 360ntoVee 

eOUT 5 9 7 360ntoVEE 

elN 6 10 8 2 KntoVEE 

elN 7 11 9 Vee 

Vee 8 12 10 Vee 

Vee 9 13 12 Vee 

elN 10 14 13 Vee 

elN 11 15 14 2 KntoVee 

eOUT 12 16 15 360ntoVee 

DOUT 13 17 360n to Vee 

DIN 14 2 18 Vee 

DIN 15 3 19 2KntoGND 

GND 16 4 20 GND 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXf- 5.2 V MIN 

• VBB to be used to supply bias to the 10525 only and bypassed (when used) with 

0.01 I1F to 0.1 I1F capacitor. 
When the input pin with the bubble goes positive, the output goes negative. 

MOTOROLA MiliTARY MeeL DATA 
3-78 

. Military 10525 

IJiJJJtJtI 
.PO 
1111111 
AVAILABLE AS 

1) JAN: JM 38510106302 
2)SMD: NlA 
3)883:10525naXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slssh on LCC. 

Vee 1 

AIN 2 

AIN 

AolJT 4 

LOGIC DIAGRAM 

14=l>-13 

15 

L-
'VeB 



10525 

GENERATOR CHARACTERISTICS 

TA YIHS YILS Scope Input A 

25°C -0.B90V ·1.690V rD +S.OV 

125°C -0.760 V -1.640 V 

-= 
Scope ~ Input +S.O V 

~ Scope Input ~ 50 0 to GND 

-55°C -0.990 V 

Pulse Generator 
Input 

NOTES 
1. ZoUT=500 

-1.720 V 

2. tr = tl = 2.0 ns ± 0.2 ns (20%-BO%). 
3. tp =40ns±I.0ns 

Y,N 

O.II1F 
±20% 

V,LS 

tl 

SO% 
20% 

VOUT _____ -+_--J 

trLH 

NOTES 

:r 

A 

B 

-5.2 V ± 0.005V 

80% 

50% 
20% 

20% 

1. Perform test in accordance with test table; each output is tested separately. 

4S00 
±S.O% 

4J 
CL~2SpF 
including test 
fixture 

tr 

2800 
±5.0% 

V,HS 

V,LS 

VOH 

VOL 

2. All input and output cables are equal lengths 0150 n coaxial cable. Wire length should be < 0.250 inch (6.35 mm) Irom TPIN to input 
pin and TPOUT to output pin. 

3. All diodes are 1 N3064 or equivalent. 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
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Test 
Temperature 

,VIH VIL VITH VITL VCB 

TA =25 DC -0.78 -1.85 -1.105 -1.475 - 5.2 

TA=125 DC - 0.63 -1.82 -1.000 -1.400 - 5.2 

TA= -55 DC -0.88 -1.92 -1.255 -1.510 - 5.2 

Symbol Parameter Limits 

+ 25 DC + 125 DC 
Functional 

Subgroup 1 Subgroup 2 Parameters: 
Min Max Min Max 

VOH 
High Output 2.5 2.5 Voltage 

VOL 
Low Output 0.5 0.5 
Voltage 

VOLS Output Voltage 0.5 0.5 

-

• ELECTRICAL CHARACTERISTICS 

10525 
QUIESCENT LIMIT TABLE * 

Test Voltage Values (Volts) 

VEE VIHH VILH VIHL VILL VCC 

- 5.2 +0.22 -0.85 -1.78 - 2.85 +5.0 

-5.2 + 0.37 - 0.82 -1.63 - 2.82 +5.0 

- 5.2 + 0.12 - 0.92 -1.88 -2.92 +5.0 

Units 

Test Current Values 
(milliAmps) 

VBB VIHS VILS IOH IOL 

Pin 1 -0.89 -1.69 -2.0 + 12.0 

Pin 1 -0.76 -1.64 -2.0 + 12.0 

Pin 1 -0.99 -1.72 -2.0 + 12.0 

TEST VOLTAGE APPLIED TO PINS BELOW 

-55 Dc Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 3 GND = Pin 16, Output Load = - 2.0 V 

Min Max VIH VIHH VIHL VIL IOL IOH VILL VILH VEE VCC 

2,3, 2,6, 2,3, 

2.5 V 3,7, 3,7, 3,7, 6,7, 4,5, 10, 6,7, 
8 9 11,15 11,15 11,15 10, 12,13 10, 

11,15 11,14 11,14 

0.5 V 2,3 2 2 3 4,5, 3 3 8 9 12,13 

2,3, 

0.5 V 4,5, 6,7, 
9 12,13 8,10, 

11,14 

P. U. T. 

4,5, 
12,13 

4,5, 
12,13 

4,5, 
12,13 

Each MECL 1 OK series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been established. The circuit is in a test socket 

or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor to - 2.0 volts. 
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Test 
Temperature 

VIH VIL VITH 

TA = 25°C - 0.78 -1.85 -1.105 

TA=125°C - 0.63 -1.82 -1.000 

TA = - 55°C -0.88 -1.92 -1.255 
--

Symbol Parameter 

+25°C 
Functional Subgroup 1 Parameters: 

Min Max 

VOTH 
High Output 2.5 Voltage 

VOTl 
LowOutpul 0.5 Voltage 

VBB 
Reference -1.35 - 1.23 Voltage 

Power 
lEE Supply -40 

Current 

Positive Power 
ICCl Supply Drain 39 

Current 

• ELECTRICAL CHARACTERISTICS 

VITL Vce 

-1.475 - 5.2 

-1.400 -5.2 

-1.510 - 5.2 

Limits 

10525 
QUIESCENT LIMIT TABLE * 

Test Voltage Values (Volts) 

VEE VIHH VILH VIHL VILL Vcc 

- 5.2 + 0.22 - 0.85 -1.78 - 2.85 +5.0 

-5.2 +0.37 - 0.82 -1.63 -2.82 +5.0 

-5.2 + 0.12 -0.92 -1.88 -2.92 +5.0 

Units 

Test Current Values 
(milliAmps) 

Vee VIHS VILS IOH IOL 

Pin 1 - 0.89 -1.69 -2.0 + 12.0 

Pin 1 -0.76 -1.64 - 2.0 + 12.0 

Pin 1 -0.99 -1.72 -2.0 + 12.0 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C - 55°C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Vcc = Pin 9, Output Load = - 2.0 V 

Min Max Min Max VITH VIL VITL Vee VEE GND IOL IOH P. U. T. 

2.5 2.5 V 2,6, 2,6, 1,3,7, 
8 16 4,5, 4,5,12,13 10,14 10,14 11,15 12, 13 

0.5 0.5 V 2,6, 2,6, 1,3,7, 8 16 4,5, 4,5,12,13 10,14 10,14 11,15 12,13 

-1.22 -1.10 -1.44 -1.32 V 1,3,7, 8 16 1 11,15 

1,3,7, -44 - 40 rnA 8 16 8 11,15 

1,3,7, 39 39 rnA 8 16 9 11,15 

Each MECL 10K series circuit has been designed to meetthe dc specifications shown in the testtable, after thermal equilibrium has been established. The circuit is in a test socket 

or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100.Q resistor to - 2.0 volts. 
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Test 
Temperature 

VIH VIL VITH 

TA=25°e -0.78 -1.85 -1.105 

TA=12soe -0.63 -1.82 -1.000 

TA=-55°e -0.88 -1.92 -1.255 

Symbol Parameter 

+2soe 
Functional Subgroup 1 Parameters: 

Min Max 

Positive Power 
ICCH Supply Drain 

Current 
52 

Input Leakege 
ICBO -1.0 Current 

lOS 
Short Circuit -40 -100 Current 

Inpm Current 
IIHl 115 High 

* ELECTRICAL CHARACTERISTICS 

VITL VeB 

-1.475 -5.2 

-1.400 -5.2 

-1.510 -5.2 

Limits 

10525 
QUIESCENT LIMIT TABLE • 

Test VoHage Values (Volts) 

VEE VIHH VILH VIHL VILL Vee 

-5.2 +0.22 -0.85 -1.78 -2.85 +5.0 

-5.2 +0.37 -0.82 -1.63 -2.82 +5.0 

-5.2 +0.12 -0.92 -1.88 -2.92 +5.0 

Units 

Test eurrenl Values 
(milliAmps) 

VBB VIHS VILS IOH IOL 

Pin 1 -0.89 -1.69 -2.0 +12.0 

Pin 1 -0.76 -1.64 -2.0 +12.0 I 

Pin 1 -0.99 -1.72 -2.0 + 12.0 I 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Vee = Pin 9, OmpUI Load = - 2.0 V 

Min Max Min Max VIH VBB VEE GND P.U. T. 

1,3,7,11, 52 52 rnA 2,6,10,14 15 8 16 9 

1-3,6,7, 2,3,6-8, 
-1.0 -1.5 IIA 10,11,14, 10,11,14, 16 2,3,6,7,10,11,14,15 

15 15 

-35 -100 -40 -100 rnA 1,3,7,11, 8 4,5,12,13 4,5,12,13 15 

2,3,6,7, 1,2,3,7, 
196 196 IIA 10,11,14, 10,11,14, 8,16 2,3,6,7,10,11,14,15 

15 15 
- - _ .. _-

Each MECL 1 OK series circuit has been designed to meetthe dc specifications shown in the test table, after thermal equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor to - 2.0 volts. 
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Test 
Temperature 

VIH VIL VITH VITL 

TA=25°C -0.78 -1.85 -1.10S -1.47S 

TA= 125 °c -0.83 -1.B2 -1.000 -1.400 

TA=-SSoC -0.B8 -1.92 -1.25S -1.510 
-

Symbol Parameter 

+25°C 
Functional 

Subgroup 9 Parameters: 
Min Max 

trLH Rise lime 3.3 

trHL Fall lime 3.3 

tpHL 
Propagation Delay 1.0 6.0 High to Low 

tpLH 
Propagation Delay 1.0 6.0 Low to High 

* ELECTRICAL CHARACTERISTICS 

VCB 

-S.2 

-S.2 

-S.2 

10525 
QUIESCENT LIMIT TABLE '" 

Test Voltage Values (Volts) 

VEE VIHH VILH VIHL VILL VCC 

-S.2 +0.22 -0.8S -1.78 -2.BS +S.O 

-S.2 +0.37 -0.B2 -1.63 -2.B2 +S.O 

-S.2 +0.12 -0.92 -1.88 -2.92 +5.0 

LImits Units 

Test Current Values 
(milliAmps) 

VBB VIHS VILS 1011 10L 

Pin 1 -0.B9 -1.69 -2.0 + 12.0 

Pin 1 -0.76 -1.64 -2.0 + 12.0 

Pin 1 -0.99 -1.72 -2.0 + 12.0 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55 °c Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 10 Subgroup 11 VCC = Pin 9, GND = Pin 16, Output Load = See Figure 1. 

Min Max Min Max VIN VOUT VBB PS2 VEE VILS P.U. T. 

5.3 4.5 ns 2,6, 4,S, 1,3,7, 10 8 2,6,10,14 4, S, 12, 13 10,14 12,13 11,15 

5.3 4.S ns 2,6, 4,5, 1,3,7, 10 8 2,6,10,14 4,5,12,13 10,14 12,13 11,15 

1.0 7.0 1.0 6.S ns 2,6, 4,5, 1,3,7, 10 8 2,6,10,14 4,5,12,13 10,14 12,13 11,15 

1.0 7.0 1.0 6.5 ns 2,6, 4,5, 1,3,7, 10 8 2,6,10,14 4,5,12,13 10,14 12,13 11,15 

Each MECL 1 OK series circuit has been designed to meetlhe dc specifications shown in the testlable, after thermal equilibrium has been established. The circuit is in a test socket or 

mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor to - 2.0 volts. 



® MOTOROLA 

Dual Latch 
ELECTRICALLY TESTED PER: 
MPG 10530 

The 10530 is a clocked dual o type latch. Each latch may be clocked separately 
by holding the common clock in the low state, and using the enable inputs for the 
clocking function. lithe common clock is to be used to clock the latch, the Clock 
Enable (CE) inputs must be in the low state. In this mode, the enable inputs per
form the function of controlling the common clock (C). 

Any change at the 0 input will be reflected at the output while the clock is low. 
The outputs are latched on the positive transition of the clock. While the clock is 
in the high state, a change in information present at the data inputs will not affect 
the output information. 

The set and reset inputs do not override the clock and 0 inputs. They are effec
tive only when either C or CE or both are high. 

• 205 mW MaxlPkg (No Load) 
• tpd = 2.5 ns typ 
• tr, tf = 2.7 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

Q1 2 6 3 

Q1 3 7 4 

R1 4 B 5 

81 5 9 7 

CE1 6 10 8 

D1 7 11 9 

VEE B 12 10 

C 9 13 12 

D2 10 14 13 

CE2 11 15 14 

82 12 16 15 

R2 13 17 

Q2 L4 2 18 

Q2 15 3 19 

VCC2 16 4 20 

BURN" IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

510TOVTT 

510TOVTT 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 
OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

510TOVn 

510TOVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-84 

Military 10530 

.PO 
1111111 
AVAILABLE AS 

1) JAN: NJA 
2) SMD: NJA 
3) 883: 10530/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 

01 . 2 

01 

LOGIC DIAGRAM 

81 5 

D17 -----! 

CE1 6 

%.4 -1----.... 
C 9 

R2 13 -+----". 

CE2 11 

D2 10 ---L"';::J 
82 12 

14 

15 



NOTES 

Pulse 
Generator 

Input 

10530 

TRUTH TABLE 
D C CE Q n +1 

L L L L 

H L L H 

121 L H On 
121 H L On 
121 H H On 

fZJ = Don't Care 

Channel A 

Coax 

VCC = 2.0 V 

O.lILF 
~ ±20% 

D.U.T. 

:;!; 0.1 ILF ± 20% 

VCC =-3.2V±0.005 V 

1. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 

Channel B 

0-

2. All input and output cables are equal lengths of 50 n coaxial cables. Wire length should be S 0.250 (6.35 mm) from 
tp in to input pin and tp out to output pin. 

3. Outputs not under test should be connected to a 100 n resistor to ground. 
4. 2:1 divider may be used. 
5. RL = 50 n resistor in series with a 50 n coax constHute the 100 n load. 
6. ZOUT = 50 n (20% to 80%). 

PSl 
50% 

VINB PS2 
tHold 

PSI 

VINA PS2 

OOUT ----t-J' 

tsetup is the minimum time before the positive transition of the clock pulse (e) that information must be present at the data input (0). 
thold is the minimum time before the positive transition of the clock pulse (e) that information must remain unchanged at the data input (0). 

Figure 1. Switching Test Circuit and Set/Reset Waveforms 

MOTOROLA MILITARY MEeL OATA 
3-85 



NOTES 
1. f = 2.0 MHz. 

10530 

_~?l- - - - PS1 

80ns .j\ 
-----.1 

S \4=-:":::'",*0--- 120 ns ----l~~* 

Q 

tPLH 

~~---100nS----~T 

VINB • 40 ns ---io\4'::...c;'-J~-

PS2 ----------------

tpLH 

VO~ _____________ ~J 

VOUT ----------------1-\. 

• Not critical 

VINA ___ -J 

tr 

80% 
50% 
20% 

80% 
50% 
20% 

1+---- 2: 100 ns ---~ 

VO~ _____ -+_..J 

VOUT ------'----.. 

trLH 

80% 

50% 
20% 

80% 
50% 
20% 

80% 

50% 
20% 

2. Ir = If = 2.0 ns (20% 10 80%) Figure 2. Switching Waveforms 

MOTOROLA MILITARY MEeL DATA 
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10530 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter limits 

Test 
Temperature 

VIHl 

TA=25°e -0.780 

TA=125°e -0.630 

TA=-55°e -0.880 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEE VEEL 

-1.850 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.820 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.920 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHI VILl VIH2 VIL2 VEE Vee P.U. T. 

VOH 
High Output -0.93 - 0.78 -0.825 -0.63 -1.08 -0.88 V 4-7,9-13 4-7,9-13 8 1,16 2,3,14,15 Voltage 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 4-7,9-13 4-7,9-13 8 1,16 2,3,14,15 Voltage 

VOH1 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 4,5,12,13 4,7,9-13 4-7,9-13 4-7,9-13 8 1,16 2,3,14,15 Voltage 

VOL1 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 4,7,10,13 4-7,9-13 4-7,9-13 4-7,9-13 8 1,16 2,3,14,15 Voltage 

lEE 
Power Supply -35 -39 -39 rnA 9 8 1,16 8 Current 

IIH 
Input Current 220 375 375 I1A 6,11 8 1,16 6,11 High 

IIH1 
Input Current 265 450 450 ItA 9 8 1,16 9 High 

IIH2 
Input Current 285 485 485 ItA 4-7,10-13 8 1,16 4-7,10-13 
High 

IlL 
Input Current 0.5 0.3 0.5 ItA 4-7,9-13 8 1,16 4 -7,9 -13 Low 

-- ----"----- - -- -- -- ----- - -- - -- -----~ 
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10530 

QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 Ii·near fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter limits 

+25°e + 125 °e -55°e 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

ITLH Rise Time 1.1 3.5 1.0 4.1 1.0 3.9 

ITHL Fall Time 1.1 3.5 1.0 4.1 1.0 3.9 

tpd 
Propagation Delay 1.0 3.5 1.0 4.1 1.0 3.9 Data to Output 

tpd 
Propagation Delay 1.0 3.5 1.0 4.1 1.0 3.9 SIR to Output 

tpd 
Propagation Delay 1.0 4.0 1.0 4.7 1.0 4.3 
Clock to Output 

tset Setup Time 2.5 2.5 2.5 

thold Hold Time 1.5 1.5 1.5 

Test 
Temperature 

TA=25°e 

TA = 125 °e 

TA = - 55 °e 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Test Voltage Values (Volts) 

VIH1 VIL1 VIH2 VIL2 PS1 PS2 VEE VEEL 

-0.780 -1.850 -1.105 -1.475 +1.11 +0.31 - 5.2 - 3.2 

-0.630 -1.820 -1.000 -1.400 + 1.24 +0.36 - 5.2 - 3.2 

-0.880 -1.920 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPliED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2.0 V, Output Load = 100 Q to GND 

VIN VOUT Vee VEEL P.U. T. 

4-.7,10-13 2,3,14,15 1,16 8 2,3,14,15 

4-7,10-13 2,3,.14,15 1,16 8 2,3,14,15 

4-7,10-13 2,3,14,15 1,16 8 2,3,14,15 

4-7,10-13 2,3,14, 15 1,16 8 2,3,14,15 

4-7,10-13 2,3,14,15 1,16 8 2,3,14,15 

6,7,10,11 2,15 1,16 8 2,15 

6,7,10,11 2, 15 1,16 8 2,15 



® MOTOROLA 

Dual D Type Master Slave 
Flip-Flop 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0/061 01 

The 10531 is a dual master-slave type 0 flip-flop. Asynchronous Set (S) and 
Reset (R) override Clock (CC) and Clock Enable (CE) inputs. Each flip-flop may 
be clocked separately by holding the common clock in the low state and using 
the enable inputs for the clocking function. If the common clock is to be used to 
clock the flip-flop, the Clock Enable inputs must be in the low state. In this case, 
the enable inputs perform the function of controlling the common clock. 

The output states of the flip-flop change on the positive transition of the clock. 
A change in the information present at the data (0) input will not affect the output 
information at any other time due to master slave construction. 

• 325 mW MaxlPkg (No Load) 

• ftog = 125 MHz typ 

• tpd = 3.0 ns typ 
• tr, tf = 2.5 ns typ (20"10 - 80"10) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

01 2 6 3 

01 3 7 4 

Rl 4 8 5 

$1 5 9 7 

CEl 6 10 8 

01 7 11 9 

VEE 8 12 10 

Cc 9 13 12 

02 10 14 13 

CE2 11 15 14 

$2 12 16 15 

R2 13 17 

02 14 2 18 

02 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vrr = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 aTOVn 

51 aTOVn 

51 aTOVn 

GND 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

GND 

51 aTOVTT 

51 aTOVn 

51 aTOVn 

GND 

MOTOROLA MILITARY MECL DATA 
3-89 

Military 10531 

iIIIat 
.PO 
IIIIIII 

AVAILABLE AS 

1) JAN: JM 38510/06101 
2)SMD: NlA 
3) 883: 10531/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LeC. 

LOGIC DIAGRAM 

S1 5 -----~ 

017 ----t 

CE1 6 

R14 _1_------' 

~N-I----~ 

2 

3 

14 

15 



10531 
R-S TRUTH TABLE CLOCKED TRUTH TABLE 

R S Qn+ 1 C D Qn+ 1 

L L an 
L H H 
H L L 
H H N.D. 

N. D. = Not Defined 
A clock H is a clock transition from a Low to a High state 

Scope Input 

I ~¢ 
rlJ ±20% * 

+ 2.0 V±0.OO5 % 

L I2J 
H L 
H H 

121 = Don't Care 
C=CE+CC 

O.II1F * ±20% 

Scope Input 
Q 

~ 
son VCCI VCC2 TPOUT RLI2 

NOTES 

Clock Pulse 
Generator 

loon 

5 

R 

CE 

Cc 

D 
VEE 

·3.2 V (·0.005 V) 

1. Perform test In accordance wHh test table: each output is tested separately. 

a " T Cl 

Q 

loon 
±5.0% 

-= 

2. All input and output cables are equal lengths of 50 n coaxial cables. Wire length should be ~ 0.250 (6.35 mm) 
from tp in to input pin and tp out to output pin. 

3. Outputs not under test should be connected to a 100 n resistor to ground. 
4. Note that observed pulse amplHude is attenuated by one half. 
5. RLI2 = 50 n ± 5.0%. 
6. tr = tf = 2.0 ns (20% - 80%). 
7. Scope Input = 50 n GND. 
8. CL (test Jig) S 5.0 pF. 

VIH2---/ 

Ciock Input VIL2 

a Output ------II \~I 
Frequency (OUT) = frequency (IN)12 

Figure 1_ FMAX Test Circuit and Clock Input Sinewave 

MOTOROLA MILITARY MECL DATA 
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10531 

Scope Inpul Scope Input 
5 R 

~ ~ +2.0 V ± 0.005 % 

50n son 
O.lI!F 

:;!; ±20 % 

Scope Input 
Q 

lh 
Set Pulse 
Generator 

TPIN~ 

0+ >--''+----::::----+--15 
TPIN, 

TPOUT Rlf2 

QI--~-=+ 
Preset Pulse 
Generator 

0----+---+) R 

loon loon 

O.lI!F 

:;f ±20% 

-3.2 V (-O.OOS V) 

,---,..+----....,1------ VIH2 

Set 

Clear ----1,...---------J VIL2 

Q OUT -----+':f" 

<lOUT ---+"'\1 

NOTES 
1_ Perfonn test in accordance with test table: each output is tested separately. 
2_ All input and output cablas are equal lengths of 50 a coaxial cables. Wire length should be S 0.250 (6.35 mm) 

from tp In to Input pin and tp out to output pin. 
3. Outputs not under test should be connected to a loon resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one half. 
5. RLI2 = 50 O± 5.0%. 
8. ZouT = 50 n. 
7. Ip (Set & Reset) = 40 ns. 
8. PRR = 1.0 MHz. 
9. Scope Input = 50 a to GND. 
10. Cl, (last Jig) S 5.0 pF. 

Figure 2. Set and Reset Switching Test Circuit 
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SCOPlllnput 
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lh 
II 



• 
Clock Pulse 
Generator 

OataPulse 
Generator 

10531 

Scope Input Scope Input 

~ ~ +2.0 V ± O.OOS % 

50n 50 n 

s 
loon loon 

Scope Inpu1 
Q 

0.1"" t, 
~ ±20% ~ 

TPOUl 

" Q t----'t 

~Ct. 

~Input o 

Lh 
Cc 
R 01-------... 

~CL 

0.1 "" 
~ ±20% 

-3.2 V (-0.005 V) 

)4----- tpO -----.) 

,.-----------""\+------- VIH2 

Oatalnpul 

Clock Input ____ ---J 

QOUT ------+'1'" 

OOUl -------1""-

NOTES 
1. Perform lest In accordance with test table: each output is tested separately. 

50% 

~------ VIL2 

50% 

--- VIH2 

1'---- VIL2 

trHL 
trLH 

2. All input and output cables are equal lengths of 50 n coaxial cebles. Wire length should be s 0.250 (6.35 mm) 
from tp in to input pin and tp out to output pin. 

3. Outputs not under test should be connected to a lOOn resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one half. 
5. RLf2 = 50 n ± 5.0%. 
6. loUT = 50 n. 
7. IpD(Data) = 150 ns.1pc (Clock) = 40 ns. 
B. PRR = 1.0 MHz. 
9. Scope Input = 50 n to GND. 
10. CUtest Jig) s 5.0 pF. 

Figure 3. Synchronous Switching Test Circuit and Waveform 
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10531 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, afierthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linearfpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+ 25 °e + 125 °e - 55 °e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

VOH 
High Output - 0.93 - 0.78 - 0.825 -0.63 -1.08 - 0.88 Voltage 

VOL 
Low Output - 1.85 -1.62 -1.82 -1.545 -1.92 -1.655 Voltage 

VOHI 
High Output - 0.95 - 0.845 -1.10 Voltage 

VOLI 
Low Output - 1.60 -1.525 - 1.635 Voltage 

lEE 
Power Supply - 56 - 62 - 62 Current 

IIH 
Input Current 265 450 450 High 

IIHI 
Input Current 220 375 375 High 

IIH2 
Input Current 330 565 565 High 

IIH3 
Input Current 245 420 420 
High 

IlL 
Input Current 0.5 0.3 0.5 Low 

Test Test Voltage Values (Volts) 

Temperature 
VIH1 VIL1 VIH2 VIL2 VITL VITH VEE VEE1 

TA =25 °e - 0.780 -1.850 + 1.11 + 0.31 -1.475 -1.105 -5.2 -3.2 

TA=125°e - 0.630 -1.820 + 1.24 +0.36 -1.400 -1.000 - 5.2 - 3.2 

TA =-55 °e - 0.880 -1.920 + 1.01 + 0.28 -1.510 -1.255 - 5.2 - 3.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for DlL package, check Pin Assignments 

Vee = 0 V, Output Load = 100 Q to - 2.0 V 

VIH1 VIL1 VITH VITL VEE Vee P.U. T. 

V 4,5,12,13 4 -7, 9 -13 8 1,16 2,3,14,15 

V 4,5,12,13 4-7,9-13 8 1,16 2,3,14,15 

V 4,5,12,13 4,7,9-13 4,5,12,13 4 -7,9 -13 8 1,16 2,3,14,15 

V 4,5,12,13 4 -7, 9 -13 4,5,12,13 4 -7, 9 -13 8 1,16 2,3,14,15 

rnA 8 1,16 8 

!IA 9 8 1,16 9 

!IA 6,11 8 1,16 6,11 

!IA 4,5,12,13 8 1,16 4,5,12,13 

!IA 7,10 8 1,16 7,10 

!iA 4 -7, 9 -13 8 1,16 4-7,9-13 
---L...._ --

II 
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QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25°e + 125 °e -55°e 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Parameters: 
Min Max Min Max Min Max 

tTLH Rise Time 1.1 4.5 1.1 4.9 1.0 4.6 

trHL Fall Time 1.1 4.5 1.1 4.9 1.0 4.6 

tpLHl Propagation Delay 1.2 4.3 1.2 4.9 1.1 4.5 

tpLH2 Propagation Delay 1.5 4.5 1.5 5.0 1.4 4.6 

tpHL1 Propagation Delay 1.2 4.3 1.2 4.9 1.1 4.5 

tpHL2 Propagation Delay 1.5 4.5 1.5 5.0 1.4 4.6 

ftog 
Toggle Frequency 125 125 105 (max) 

- -- -

Test Test Voltage Values (Volts) 

Temperature 
VIH1 VIL1 VIH2 VIL2 VITL VITH VEE VEE1 

TA= 25 °e - 0.780 -1.850 + 1.11 + 0.31 - 1.475 -1.105 - 5.2 - 3.2 

TA = 125 °e - 0.630 -1.820 + 1.24 +0.36 -1.400 -1.000 - 5.2 - 3.2 

TA = - 55 °e - 0.880 -1.920 + 1.01 + 0.28 - 1.510 -1.255 -5.2 -3.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 2.0 V, Output Load = 100 Q to GND 

VIN VOUT Vee VEEL P.U.T. 

ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15 

ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15 

ns 4 -7,10 -13 2,3,14,15 1,16 8 2,3,14,15 

ns 4 -7,10 -13 2,3,14,15 1,16 8 2,3,14,15 

ns 4 -7,10 -13 2,3,14,15 1,16 8 2,3,14,15 

ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15 

MHz 6,11 2,15 1,16 8 2,3,14,15 
------



® MOTOROLA 

Quad Latch 
ELECTRICALLY TESTED PER: 
MPG10533 

The 10533 is a high speed, low power, quad latch consisting of four bistable 
latch circuits with D type inputs and gated Q outputs, allowing direct wiring to a 
bus. When the clock is high, outputs will follow D inputs. Information is latched 
on the negative going transition of the clock. 

The outputs are gated when the output enable (<3) is low. All four latches may 
be clocked at one time with the common clock (CC), or each half may be clocked 
separately with its clock enable (CE). 

• 435 mW MaxlPkg (No Load) 

• tpd = 4.0 ns typ 
• tr, tf = 2.0 ns typ (20% • 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCCI 5 

ao 2 6 

DO 3 7 

CE 4 8 

GO 5 9 

al 6 10 

01 7 11 

VEE 8 12 

0 9 13 

Gl 10 14 

a2 11 15 

CE 12 16 

Cc 13 1 

03 14 2 

a3 15 3 

VCC2 16 4 

BURN -IN CONOInONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

G C 

H 0 

L L 

L H 

L H 

'" = Don't Care 
C=CC+CE 

0 

0 

0 

L 

H 

Qn +l 

L 

an 

L 

H 

LCC 

2 

3 

4 

5 

7 

8 

9 

10 

12 

13 

14 

15 

17 

18 

19 

20 

BURN·IN 

(CONDITION C) 

GND 

51 nTOVn 

GND 

OPEN 

OPEN 

OPEN 

GND 

VEE 

GND 

OPEN 

51 nTOVn 

OPEN 

GND 

GND 

51 nTOVn 

GND 

MOTOROLA MILITARY MECL DATA 
3·95 

Military 10533 

IJJJIat 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3) 883: 10533JBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "MOO appears before 
the slash on LCC. 

LOGIC DIAGRAM 

003---"""""'1 

GO 5 ===1~~:r::) 017 

CE4 
Cc 13 
CE 12 

029:====~~~=l~ 13110 

0314---~ 

200 

501 

1102 

1503 

II 



II 

10533 

Channel A 

nF;oocoaxA 
Ll 2511F 

VCC=2.0V 

chl.el B 50 0 CciaxB 

~ur2 

NOTES 

Pulse 
Generator 0-+ 

Input Coax 

-= ±20% * 
D.U.T. 

Output 

~ 0.1 I1F ± 20% 

VCC =-3.2 V±0.OO5 V 

1. Pulse generator must be capable 01 rise and lall times 01 2.0 ns ± 0.2 ns. 
2. 2:1 divider may be used. 
3. Ll = L2: Matched lor equal time delays. 
4. VIN = has the lollowing characteristics: 

a) pulse width;" 20 ns. 
b) Irequency = 1.0 MHz. 
c) tr and tl = 2.0 ns ± 0.2 ns. 

5. Unused outputs should be loaded 100.0 to Gnd. 

Ir If 

80% 80% 
50% 50% 
20% 20% 

VINA 

~2Ons 

tnH 
80% 80% 

50% 50% 

VOUT 
20% 20% 

VOUT 
80% 

50% 50% 

20% 20% 

Figure 1. Switching Test Circuit and SetiReset Waveforms 
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10533 

SWITCHING WAVEFORMS 

PSt If 

VINA 

PS2 160ns 40n5 

PSt 
VINB 

PS2 

PSt 

~ \ VINC 

PS2 

PSt 

~ ,VINA 

PS2 

C 

tseT IHOlD 

o 

r--.l.-------..- - - - - - - PSt 
/50'" 50%' I 70 , 

---.I PS2 

Q 
_---J/ 

NOTES 
1. VIN has the following characteristics: 

a) Pulse width ~ 40 ns. 
b) frequency = 1.0 MHz. 
c) tr and tl = 2.0 ns ± 0.2 ns (20% to 80%) 

Figure 2. tSETUP and tHOLD Waveforms 
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QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter LImits 

+25°e + 125°C -55°e 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 

Min Max Min Max Min Max 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 Voltage 

VOL 
LowOulput -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 Voltage 

VOL1 
LowOulput -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 . 
Voltage 

VOHl 
HighOulput -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 
Voltage 

IIHl 
Input Current 350 595 595 High 

IIH2 
Input Current 245 415 415 High 

IIH3 
Input Current 265 450 450 High 

IIH4 
Input Current 350 595 595 High 

IlL 
Input Current 0.5 0,3 0.5 
Low 

lEE 
Power Supply -75 -7 -83 -8 -83 -8 Current 

-- - - -

Test Test Voltage Values (Volts) 

Temperature 
VIH VIL VIHl VILl PSl PS2 VEE VEEL 

TA=25°e -0.780 -1.850 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

TA= 125 °e -0.630 -1.820 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

~A-= ___ ~~ -0.880 -1.920 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 
--- ----- --

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 0 V, Output Load = 1000 to-2.0V 

VIH VIL VIHl VILl VEE Vee P.U. T. 

V 3,7,9, 12 - 14 8 1,16 2,6,11,15 

V 3,4,5,7,9, 8 1,16 2,6,11,15 10,12 -14 

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

V 3,4,7,9, 12, 3,4,7,9, 3,4,7,9, 8 1,16 2,6,11,15 14 12,14 12,14 

I1A 5,10 8 1,16 5,10 

I1A 7,9,14 8 1,16 7,9,14 

I1A 4,12 8 1,16 4,12 

I1A 13 8 1,16 13 

I1A 
3-5,7,9, 8 1,16 3-5,7,9, 
10,12-14 10,12-14 

rnA 13 8 1,18 8 
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10533 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Llmlta 

Test 
Temperature VIH 

TA=25°e -0.780 

TA=125°e -0.630 

TA=-55°e -0.880 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.850 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.820 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.920 -1.255 -1.510 + 1:01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +125°e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functlonel 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 a to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl PS2 P.U. T. 

trLH Rise Time 1.1 3.5 1.0 4.1 1.0 3.9 ns 3-5,7,9, 2,6, 1,16 8 3,9,14 5,10,13 2,6,11,15 10,12,14 11,15 

trHL FaliTime 1.1 3.5 1.0 4.1 1.0 3.9 ns 3-5,7,9, 2,6, 1,16 8 3,9,14 5,10,13 2,6,11,15 10,12,14 11,15 

tPU+' Propagation Delay 1.0 5.4 1.0 6.3 1.0 5.8 ns 3-5,7,9, 2,6, 1,16 8 3,9,14 5,10,13 2,6,11,15 
tpHL Clock to Output 10,12,14 11,15 

tPLHI Propagation Deiay 1.0 5.4 1.0 6.3 1.0 5.8 ns 3-5,7,9, 2,6, 1,16 8 3,9,14 5,10,13 2,6,11,15 
tPHL Data to Output 10,12,14 11,15 

tPLHI Propagation Deiay 1.0 3.1 1.0 3.6 1.0 3.3 ns 
3-5,7,9, 2,6, 1,16 8 3,9,14 5,10,13 2,6,11,15 

tpHL Gate to Output 10,12,14 11,15 

tset Setup Time 2.5 2.5 2.5 ns 3,4,7,9, 2,6,11 1,16 8 2,6,11,15 
12,14 

thold Hold Time 1.5 1.5 1.5 ns 3,4,7,9, 2,6,11 1,16 8 2,6,11,15 12,14 
- - - - --



® MOTOROLA 

Dual J-K Master Slave 
Flip-Flop 
ELECTRICALLY TESTED PER: 
MIL-M-3851 01061 04 

The 10535 is a dual master-slave dc coupled J-K flip-flop. Asynchronous 5et 
(5) and Reset (R) are provided. The set and reset inputs override the clock. 

A common clock is provided with separate J-i< inputs. When the clock is static, 
the J-i< inputs do not effect the output. 

The output states of the flip-flop change on the positive transition of the clock. 

• 390 mW MaxlPkg (No Load) 

• ftog = 120 MHz typ 

• Ipd = 3.0 ns typ 
• tr, tf = 2.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

Q1 2 6 3 

Q1 3 7 4 

R1 4 8 5 

81 5 9 7 

K1 6 10 8 

Ji' 7 11 9 

VEE 8 12 10 

C 9 13 12 

J2 10 14 13 

K2 11 15 14 

82 12 16 15 

R2 13 17 

Q2 14 2 18 

Q2 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

510TOVTT 

510TOVTT 

510TOVTT 

GND 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

GND 

510TOVTT 

510TOVTT 

510TOVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-100 

Military 10535 

iJJJIaI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: JM 38510106104 
2)SMD: NIA 
3) 883: 10535/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

r 
--" 

Q1 ~ 

--" 
01 ~ 

-~ 

-
or 

52 ~ 

Q2 !"-
~ 

2 

3 

14 

15 



10535 
R-S TRUTH TABLE 

R S Qn+ 1 

L L an 
L H H 
H L L 
H H N.D. 

N. D. = Not Defined 
A clock H is a clock transition from a Low to a High state 

Scope Input 

~ 2511F W ±20% ± 

+ 2.0 V±O.005% 

500 
VCCI VCC2 

CLOCKED TRUTH TABLE • 

J K Qn+ 1 

L L an 
H L L 
L H H 
H H an 

• Output states change on positive transition of 
clock for J-K input condition preset 

Scope Input 

O.II1F 
±20% 

TPOUT 

6 
RL/2 ScoPl1.lnput 

Q 

S '\.. 0 Q 
TPIN R 

Clock Pulse ~ 
Generator 0--;. C 

1000 
J 

-= K a 
VEE 

O.II1F 

± ±20% 

VIL2 

-3.2 V (-0.005 V) 
NOTES 
1. Perform test in accordance with test table: each output is tested separately. 
2. All input and output cables are equal lengths of 50 0 coaxial cables. 

Wire length should be ~ 0.250 (6.35 mm) from tp in to input pin and tp out to output pin. 
3. Outputs not under test should be connected to a 100 0 resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one half. 
S. RLJ2 = 50 0 ± 5.0%. 
6. tr = tf = 2.0 ns (20% - 80%). 
7. Scope Input = 50 0 GND. 
8. CL (test Jig) ~ S.O pF. VIH2----/_ 

Clock Input VIL2 

QOutput / 
a Output 

\ Frequency (OUT) = frequency (IN)/2 

T CL 

TPOUT 

\ 
/ 

Figure 1. FMAX Test Circuit and Clock Input Sinewave 

MOTOROLA MILITARY MECL DATA 
3-101 

RL/2 

'\.. 
XCL 

\'----



10535 

Scope Input 
S 

~ 
son 

Scope Input 
R 

~ 
son 

TPIN 

Set Pulse 0-;. ~r-:~--"""''----+--I 
Generator -= TPIN "'-.. S 

Preset Pulse R 
Generator 

100n toon 

Preset and Clear 

+2.0 V ± 0.005 % 

:::t O.II1F 
_ ±20% 

O.II1F 
± ±20% 

-3.2 V (-0.005 V) 

Scope Input 
a 

If, 

r--""""\.I----t------ VIH2 

Clear 

Preset ___ +-____ --.J 

aOUT ---+~. 

Q OUT ---+--.1 

NOTES 
1. Perform test in accordance with test table: each output is tested separately. 
2. All input and output cables are equal lengths of 50 n coaxial cables. Wire length should be ~ 0.250 (6.35 mm) 

from tp in to input pin and tp out to output pin. 
3. Outputs not under test should be connected to a 100 n resistor to ground. 
4" Note that observed pulse amplitude is attenuated by one half. 
5. RL/2 = 50 n ± 5.0%. 
6. ZOUT = 50 n. 
7. tp (Set & Reset) = 40 ns. 
B. PRR = 1.0 MHz. 
9. tr = tf = 2.0 ns (20% - BO%). 
10. Scope Input = 50 n to GND. 
11. CL (test Jig) ~ 5.0 pF. 

Figure 2. Preset and Clear Switching Test Circuit 
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Scop!lnput 
a 

If, 



Clock Pulse 
Generator 0--;. 

Scope Input 
C 

50n 

lOon 

10535 

Scope Input 
+2.0V±0.005% a 

O.lIlF ~ 
~±20% ~ 

VCCl 
TPOUT 

RiJ2 
C '\ 

a 
R X CL 

S 

Scopg.lnput 
a 

~ 
RiJ2 

J 

R 

TPOUT 

01--------'=+ 
.X CL 

0.1 IlF 

~ ±20% 

-3.2 V (·0.005 V) 

,..--,---- VIH2 

Clock_ln;,..pu_t _--J 
50% 

aOUT ----+" 

OOUT ----hi 

NOTES 
1. Perform test in accordance with test table: each output is tested separately. 
2. All input and output cables are equal lengths of 50 n coaxial cables. Wire length should be S 0.250 (6.35 mm) 

from tp in to input pin and tp out to output pin. 
3. Outputs not under test should be connected to a 100 n resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one half. 
5. RtJ2 = 50 n ± 5.0%. 

6. ZoUT = 50 n. 
7. tp (Clock) = 40 ns. 
8. PRR = 1.0 MHz. 
9. tr = tf = 2.0 ns (20% • 80%). 
10. Scope Input = 50 n to GND. 
11. CL (test Jig) S 5.0 pF. 

Figure 3. Synchronous Switching Test Circuit and Waveform 
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.. 

Scope Input 
C 

nJ 
500 

10535 

+2.0 V ± 0.005 % 

251lF 
±20% =1; 

C 

TPIN 

Set Pulse C>-+ ~}--'=t----------1 
Generator 

VIL2 0-...... ---1 S 

R 
1000 

Scope Input 
a 

O.IIlF 
~ ±20% 

(n 
~Input 

TPOUT RLI2 
a 

" (n a 
=1; CL 

TPOUT" 
RLI2 

J 
a 

JorK 
Pulse 
Generator 

JorKlnpuls . .Jr---...... 
Clock Input 

500 

':' 

K 
VEE 

O.IIlF 
=1; ±20% 

VIH2 

a Out with KinpuJ \~-
a Out with J input\I.... _________ ...J/ 

NOTES 
1. Perform test in accordance with test table: each output is tested separately. 

2. All input and output cables are equal lengths of 50 0 coaxial cables. Wire length should be ~ 0.250 (6.35 mm) 
from tp in to input pin and tp out to output pin. 

3. Outputs not under test should be connected to a 100 0 resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one haH. 

5. RrJ2 = 50 o± 5.0%. 

6. ZoUT = 50 O. 
7. ITHL = trLH = 2.0 ns (20% - 80%). 
8. Scope Input = 50 0 to GND. 

9. CL (test Jig) ~ 5.0 pF. 

• 10. For information only; not tested: tsetup ~ 1.0 ns, thold ~ 0.75 ns. 

Figure 4. Setup and Hold Test Circuit and Waveform 

MOTOROLA MILITARY MECL DATA 
3-104 

~CL 
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10535 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in thetesttable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

+25 De + 125 De - 55 De 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

VOH 
High Output -0.93 -0.78 - 0.825 - 0.63 -1.08 - 0.88 Voltage 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 - 1.655 Voltage 

VOHI 
High Output - 0.95 -0.845 -1.10 
Voltage 

VOLl 
Low Output -1.60 - 1.525 -1.635 Voltage 

lEE 
Power Supply - 66 -75 -75 Current 

IIH 
Input Current 265 450 450 High 

IIHl 
Input Current 390 665 665 High 

IlL 
Input Current 0.5 0.3 0.5 Low 

Test Test Voltage Values (Volts) 

Temperature 
VIHl VILl VIH2 VIL2 VITL VITH VEE VEEl 

TA =25 De - 0.780 -1.850 + 1.11 +0.31 -1.475 - 1.105 - 5.2 - 3.2 

TA=125 De - 0.630 - 1.820 + 1.24 + 0.36 - 1.400 -1.000 - 5.2 -3.2 

TA = -55 De - 0.880 -1.920 + 1.01 + 0.28 -1.510 -1.255 - 5.2 -3.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 
Vee = 0 V, Output Load = 100 Q to - 2.0 V 

VIHl VILl VITH VITL VEE Vee P. U. T. 

V 4,5,12,13 8 1,16 2,3,14,15 

V 4,5,12,13 8 1,16 2,3,14,15 

V 4,5,12,13 4,7,9-13 4,5,12,13 4 -7, 9 -13 8 1,16 2,3,14,15 

V 4,5,12,13 4 -7, 9 -13 4,5,12,13 4 -7,9 -13 8 1,16 2,3,14,15 

mA 8 1,16 8 

I1A 6,7,9-11 8 1,16 6,7,9-11 

!1A 4,5,12,13 8 1,16 4,5,12,13 

!1A 4-7,9-13 8 1,16 4 -7, 9 -13 
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10535 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in thetesttable,afterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter limits 

Test 
Temperature 

VIH1 

TA=25°e - 0.780 

TA=125 °e -0.630 

TA=-55°e -0.880 
- - -

Units 

Test Voltsge Values (Volts) 

VIL1 VIH2 VIL2 VITL VITH VEE VEE1 

-1.850 +1.11 +0.31 -1.475 -1.105 -5.2 -3.2 

-1.820 + 1.24 +0.36 -1.400 -1.000 -5.2 -3.2 

-1.920 + 1.01 +0.28 -1.510 -1.255 -5.2 -3.2 
- - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De +125 De -55 DC Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIH2 VIN VOUT Vee VEEL P.U.T. 

trLHl Rise Time 1 or 
4,5, 

1.1 4.5 1.0 5.3 1.0 4.8 ns 6,7 10, II, 2,3,14,15 1,16 8 2,3,14,15 
trHL1 Fall Time 1 12,13 

trLHl Rise Time 2 or 1.1 4.5 1.0 5.3 1.0 4.8 ns 9 2,3,14,15 1,16 8 2,3,14,15, 
trHLl Fall Time 2 10 -13 

tpLHl Propagation Delay 1 1.01 5.0 1.0 5.9 1.0 5.4 ns 6,7, 4,5, 2,3,14,15 1,16 8 2,3,14,15 10,11 12,13 

tPHL1 Propagation Delay 1 1.01 5.D" 1.0 5.9 1.0 5.4 ns 6,7, 4,5, 2,3,14,15 1,16 8 2,3,14,15 10,11 12,13 

tPLH2 Propagation Delay 2 1.0 4.5 1.0 5.3 1.0 4.8 ns 6,7, 4,5, 2,3,14,15 1,16 8 2,3,14,15 10,11 12,13 

tpHL2 Propagation Delay 2 1.0 4.5 1.0 5.3 1.0 4.8 ns 6,7, 4,5, 2,3,14,15 1,16 8 2,3,14,15 10,11 12,13 

ftog Toggle Frequency 125 115 105 MHz 9 2,15 1,16 8 2,15 



® MOTOROLA 

Universal Hexadecimal Counter 
ELECTRICALLY TESTED PER: 
5962-8774501 

The 10536 is a high speed synchronous counter that can count up, countdown, 
preset, or stop count at frequencies exceeding 100 MHz. The flexibility of this de
vice allows the designer to use one basic counter for most applications, and the 
synchronous count feature makes the 10536 suitable for either computers or in
strumentation. 

Three control lines (51, 52, and Carry In) determine the operation mode of the 
counter. Lines 51 and 52 determine one of four operations; preset (program), 
increment (count up), decrement (count down), or hold (stop count). Note that 
in the preset mode a clock pulse is necessary to load the counter, and the informa
tion present on the data inputs (DO, 01 , 02, and 03) will be entered into the count
er. Carry Out goes low on the terminal count, or when the counter is being preset. 

This device is not designed for use with gated clocks, Control is via 51 and 52. 

• 720 mW Typ/Pkg (No Load) 

• fCOUNT = 120 MHz typ 
• tpd = 3.3 ns typ (C - 0) 

= 7.0 ns typ (C - COUT) 
= 5.0 ns typ (CIN - COUT) 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS Lee 

VCCI 5 2 

a2 2 6 3 

a3 3 7 4 

COUT 4 8 5 

D3 5 9 7 

D2 6 10 8 

82 7 11 9 

VEE 8 12 10 

51 9 13 12 

CIN 10 14 13 

Dl 11 15 14 

DO 12 16 15 

CLK 13 17 

ao 14 2 18 

al 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION e) 

GND 

510TOVn 

510TOVn 

510TOVn 

GND 

GND 

OPEN 

VEE 

OPEN 

OPEN 

GND 

GND 

CPl 

510TOVn 

510TOVn 

GND 

MOTOROLA MILITARY MECL DATA 
3-107 

Military 10536 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8774501 
3) 883: 105361BXAJC 
X = CASE OUTUNE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 



10536 

FUNCTION SELECT TABLE 

CIN S1 52 OPERATING MODE 

121 L L Preset (Program) 

L L H Increment (Count Up) 
H L H Hold Count 
L H L Decrement (Count Down) 
H H L Hold Count 

121 H H Hold (Stop Count) 

SEQUENTIAL TRUTH TABLE. 

S1 52 DO 01 D2 03 CLrry Clock QO Q1 
IN •• 

L L L L H H 121 H L L 

L H 121 121 121 121 L H H L 

L H 121 121 121 121 L H L H 

L H 121 121 121 121 L H H H 
L H 121 121 121 121 H L H H 
L H 121 121 121 121 H H H H 
H H 121 121 121 121 121 H H H 
L L H H L L 121 H H H 
H L 121 121 121 121 L H L H 
H L 121 121 121 121 L H H L 
H L 121 121 121 121 L H L L 
H L 121 121 121 121 L H H H 

, 
121 = Dont Care 
• Truth table shows logic states assuming inputs vary in sequence shown from top to bottom . 
•• A clock H is defined as a clock input transition from a low to a high logic level. 

MOTOROLA MILITARY MECL DATA 
3-108 

Q2 Q3 ~ 
H H L 

H H H 

H H H 

H H L 

H H H 

H H H 

H H H 

L L L 

L L H 

L L H 

L L L 
H H H 
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NOTE: 

12 
00 

FLIP FLOPS WILL TOGGLE WHEN 
ALL T INPUTS ARE LOW. 

14 
00 

11 
01 

10536 

15 
01 

6 
02 

Figure 1. Logic Diagram 
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02 

MOTOROLA MILITARY MECL DATA 
3·109 

5 
03 

3 
03 

4 
Carry Out 
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10536 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH1 

TA=2soe -0.780 

TA = 125 °e -0.630 

TA=-55°e -0.880 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE VEEL 

-1.850 -1.105 -1.475 + 1.11 +0.31 - 5.2 - 3.2 

-1.820 -1.000 -1.400 +1.24 +0.36 - 5.2 - 3.2 

-1.920 -1.255 -1.510 + 1.01 +0.28 - 5.2 - 3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VIH2 VIL2 VEE Vee P.U.T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5 -7, 9,11 -13 13 8 1,16 2,3,4,14, 
Voltage 15 

VOL 
Low Output -1.93 -1.62 -1.90 -1.545 -2.00 -1.655 V 13 8 1,16 2,3,4,14, 
Voltage 15 

VOH1 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 8 1,16 2,3,4,14, 
Voltage 15 

VOL1 
Low Output -1.93 -1.60 -1.90 -1.525 -2.00 -1.635 V 8 1,16 2,3,4,14, 
Voltage 15 

lEE 
Power Supply -125 -138 -138 rnA 8 1,16 8 
Current 

IIH 
Input Current 220 375 375 IlA 5,6,11,12 8 1,16 5,6,11,12 
High 

IIH1 
Input Current 245 415 415 IlA 9,10 8 1,16 9,10 
High 

IIH2 
Input Current 265 450 450 IlA 7 8 1,16 7 
High 

IIH3 
Input Current 290 495 495 IlA 13 8 1,16 13 
High 

III 
Input Current 0.5 0.3 0.5 IlA 

5 -7, 8 1,16 5-7,10-13 
Low 10-13 

-
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10536 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH1 

TA=25°e -0.780 

TA = 125 °e -0.630 

TA=-55°e - 0.880 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE VEEL 

-1.850 -1.105 -1.475 +1.11 +0.31 - 5.2 -3.2 

-1.820 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 ' 

-1.920 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 I 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V. Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 PS2 P.U. T. 

ITLH Rise Time 1.1 3.3 1.2 3.7 0.9 3.3 n5 12, 13 4 1,16 8 7 5,6,9-12 2,3,14,15 

ITHL Fall Time 1.1 3.3 1.2 3.7 0.9 3.3 n5 12,13 4 1,16 8 7 5,6,9-12 2,3,14,15 

Propagalion Delay 1.0 4.5 1.4 5.2 0.8 4.6 n5 12,13 4,14 1,16 8 6,7 5-7,9-11 2,3,14,15 ClKloQ 
Ipd ClK 10 Carry Oul 2.5 10.5 2.4 12.6 2.0 11.0 n5 12,13 4,14 1,16 8 6,7 5-7,9-11 2,3,14,15 

Carry In 10 Carry Oul 1.6 6.9 1.9 7.6 1.6 7.1 ns 12, 13 4,14 1,16 8 6,7 5-7,9-11 2,3,14,15 

Selup Time 
Dala (DO 10 C) 3.5 3.5 3.5 n5 10,13 14 1,16 8 7 5,6,9,11,12 2,3,14,15 

Isel Selecl (S 10 C) 7.5 7.5 7.5 ns 10,13 14 1,16 8 7 5,6,9,11,12 2,3,14,15 
Carry.!!!JCiN 10 C) 2.5 2.5 2.5 n5 10,13 14 1,16 8 7 5,6,9,11,12 2,3,14,15 
(CtoCIN) 0 0 0 ns 10, 13 14 1,16 8 7 5,6,9,11,12 2,3,14,15 

HoidTime 
Data (DO 10 C) 0 10 0 n5 10,13 14 1,16 8 7 5,6,9,11,12 2,3,14,15 

Ihold Select (S 10 C) -1.0 -1.0 -1.0 ns 10,13 14 1,16 8 7 5,6,9,11,12 2,3,14,15 
Carry.!!!JCIN to C) 0 0 0 ps 10,13 14 1,16 8 7 5,6,9,11,12 2,3,14,15 
(C10 CiN) 1.5 1.5 1.5 ns 10,13 14 1,16 8 7 5,6,9,11,12 2,3,14,15 

flog Toggle Frequency 125 115 115 MHz 13 14 1,16 8 9 5,6,9-12 2,3,14,15 
L ___ -- ---~-

L_ -------



® MOTOROI.A 

Universal Decade Counter 
ELECTRICALLY TESTED PER: 
MPG 10537 

The 10537 is a high speed synchronous c9unterthat can count up, count down, 
preset, or stop count at frequencies exceeding 100 MHz. The flexibility of this de
vice allows the designer to use one basic counter for most applications. The syn
chronous count feature makes the 10537 suitable for either computers or instru
mentation. 

Three control lines (S 1 , S2, and Carry In) determine the operation mode of the 
counter. Lines S1 and S2 determine one of four operations; preset (program), 
increment (count up), decrement (count down), or hold (stop count). Note that 
in the preset mode a clock pulse is necessary to load the c6unter, and the informa
tion present on the data inputs (DO, 01, 02, and 03) will be entered into the count
er. 

Carry out goes low on the terminal count. The Carry Out on the 1 0537 is partial
ly decoded from 01 and 02 directly, so in the preset mode the condition of the 
Carry Out after Clock's positive excursion will depend on the condition of 01 andl 
or 02. The counter changes state only on the positive going edge of the clock. 
Any other input may change at any time except during the positive transition of 
the clock. The sequence for counting out of improper states is as shown in the 
State Diagrams. 

• 860 mW Typ/Pkg (No Load) 

• fCOUNT = 150 MHz typ 

• tpd = 3.3 ns typ (C-~ 
= 7.0 ns typ (C - COUT) 
= 5.0 ns typ (CIN - COUT) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS lCC 

VCC1 5 2 

02 2 6 3 

03 3 7 4 

COUT 4 8 5 

D3 5 9 7 

D2 6 10 8 

82 7 11 9 

VEE 8 12 10 

81 9 13 12 

CIN 10 14 13 

D1 11 15 14 

Do 12 16 15 

ClK 13 17 

00 14 2 18 

01 15 3 19 

VCC2 16 4 20 
BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 nTOVn 

51 nTOVn 

51 nTOVn 

GND 

GND 

OPEN 

VEE 

OPEN COUNTDOWN 

OPEN 

GND 

GND 

CP1 

51 nTOVn COUNTUP 

51 nTOVn 

GND 

MOTOROLA MILITARY MECl DATA 
3·112 

Military 10537 

.PO 
IIIIIII 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3) 883: 10537/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

STATE DIAGRAMS 



10537 

FUNCTION SELECT TABLE 

S1 S2 OPERATING MODE 

L L Preset (Program) 
L H Increment (Count Up) 
H L Decrement (Count Down) 
H H Hold (Stop Count) 

SEQUENTIAL TRUTH TABLE. 

Sl S2 DO 01 02 03 C!!!:.ry Clock QO Q1 
IN •• 

L L H H H L Ii) H H H 

L H Ii) Ii) Ii) Ii) L H L L 

L H Ii) Ii) Ii) Ii) L H H L 

L H Ii) Ii) Ii) Ii) L H L L 

L H Ii) Ii) Ii) Ii) L H H L 

L H Ii) Ii) Ii) Ii) H L H L 
L H Ii) Ii) Ii) Ii) H H H L 
H H Ii) Ii) Ii) Ii) Ii) H H L 

L L H H L L Ii) H H H 

H L Ii) Ii) Ii) Ii) L H L H 

H L Ii) Ii) Ii) Ii) L H H L 

H L Ii) Ii) Ii) Ii) L H L L 

Ii) = Don't Care 
• Truth table shows logic states assuming inputs vary in sequence shown from top to bottom . 
•• A clock H is defined as a clock input transition from a low to a high logic level. 

MOTOROLA MILITARY MECL DATA 
3-113 

Q2 Q3 ~ 
OUT 

H L H 

L H H 

L H L 

L L H 

L L H 

L L H 

L L H 

L L H 

L L H 

L L H 

L L H 

L L L 



NOTE 

S19 

S27 

10 
Carry In 

13 
Clock 

12 
00 

FLIP FLOPS WILL TOGGLE WHEN 
ALL f INPUTS ARE LOW. 

14 
CO 

11 
01 

10537 

15 6 
01 02 

Figure 1. Logic Diagram 

2 
02 

MOTOROLA MILITARY MECL DATA 
3·114 

5 
03 

3 
03 

VCC1 = Pin 1 
VCC2 = Pin 16 
VEE = PinS 



Switching Time Test Circuit 

VEEL = -3.2 Vdc 

Carryln C\ ~ I\\-.. ___ ~A 
I (note c) 

NOTES 

10537 

Clock 
Input 

Counter Frequency Test Circuit 

VEEL = -3.2 Vdc 

1. All input and output cables to the scope are equal lengths of 50 n coaxial cable. Wire length should· be 1/4 inch from 
TPIN to input pin and TPOUT to output pin. 

2. Unused outputs are connected to a 100 n resistor to ground. 
3. 50 n termination located in each scope channel input. 
4. PW ~20ns. 
5. PRR = 1.0 MHz. 
6. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%). 

a) Is the minimum time to wait after the counter has been enabled to clock it. 
b) is the minimum time before the counter has been disabled that it may be clocked. 
c) is the minimum time before the counter is enabled that a clock pulse may be applied with no effect on the state of the counter. 
d) is the minimum time to wait after the counter is disabled that a clock pulse may be applied with no effect in the state of the counter. 
(b) and (c) may be negative numbers. 
tsetup is the minimum time before the positive transition of the clock pulse (e) that informatIon must be present at the input D or S. 
thold is the minimum time after the positive transition of the clock pulse (e) that information must remain unchanged at the input D or S. 

Figure 2. Test Circuits and Waveforms 

MOTOROLA MILITARY MEeL DATA 
3-115 



(2,3,14,15) 

Q 

{

VIH -- -

CIN VIHA- - --
(10) VILA _ _ _ 

VIL 

(9) VIHA--

$1 VILA--

10537 

{

VIH --

VIL ----+---+--;--+---+----t--t--+---'--

(7) VIHA __ 
$2 VILA __ 

{

VIH __ 

VIL ----+---+--;--+---+----t-'-

(5,6) V 
D IHA-

VILA - -L----t-'-

(11,12){VIH 

VIL - - - - -+.I..--II---f-I.-

Test No. 4 

Figure 3. Threshold Sequence for VOLA. VOHA Tests 

MOTOROLA MILITARY MECL DATA 
3-116 

9 10 11 12 
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10537 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH1 

TA =25 °e - 0.780 

TA = 125 DC - 0.630 

TA =-55 DC -0.880 

Units 

Test Voltage Values (Volts) 

VIL1 VIH2 VIL2 PS1 PS2 VEE VEEL 

-1.850 - 1.105 - 1.475 + 1.11 +0.31 - 5.2 - 3.2 

-1.820 - 1.000 - 1.400 + 1.24 + 0.36 - 5.2 - 3.2 

-1.920 -1.255 -1.510 + 1.01 + 0.28 - 5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 DC -55 DC Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VEE Vee P. U. T. 

VOH 
High Output - 0.93 -0.78 -0.825 - 0.63 - 1.08 - 0.88 V 5 -7, 9,11 -13 13 8 1,16 2,3,4,14,15 Voltage 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 13 13 8 1,16 2,3,4,14,15 Voltage 

VOH1 
High Output - 0.95 - 0.845 -1.10 V 8 1,16 2,3,4,14,15 Voltage" 

VOL1 
Low Output - 1.60 -1.525 -1.635 V 8 1,16 2,3,4,14,15 Voltage" 

lEE 
Power Supply -150 -165 -165 mA 8 1,16 8 Current 

IIH 
Input Current 220 375 375 flA 5,6,11,12 8 1,16 5,6,11,12 High 

IIH1 
Input Current 245 415 415 flA 9,10 8 1,16 9,10 High 

IIH2 
Input Current 265 450 450 flA 7 8 1.16 7 High 

IIH3 
Input Current 290 495 495 flA 13 8 1,16 13 High 

IlL 
Input Current 0.5 0.3 0.5 flA 

5 -7, 
8 1,16 5 -7,10-14 

Low 10-14 

** See Figure 3 
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10537 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained.' Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA =25 °e - 0.780 

TA=125°e -0.630 

TA =- 55 °e -0.880 
---------

Units 

Test Voltage Values (Volts) 

Vill VIH2 VIl2 PSl PS2 VEE VEEl 

-1.850 -1.105 - 1.475 + 1.11 + 0.31 -5.2 -3.2 

- 1.820 -1.000 - 1.400 + 1.24 + 0.36 - 5.2 - 3.2 

-1.920 -1.255 -1.510 + 1.01 + 0.28 - 5.2 - 3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e - 55 °e Pinouts referenced are for Dil package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output load = 100 n to GND 

Min Max Min Max Min Max elK VIN VOUT Vee VEEl PSl PS2 P.U. T. 

lTlH Rise TIme 1.1 3.3 1.2 3.7 0.9 3.3 ns 7,10,12,13 4,14 1,16 8,11,12 5 -7,13 9,10 4, 14 

tTHl Fall TIme 1.1 3.3 1.2 3.7 0.9 3.3 ns 7,10,12,13 4,14 1,16 8,11,,12 5 -7,13 9,10 4,14 

Propagation Delay 1.0 4.5 1.4 5.2 0.8 4.6 ns 7,10,12, 13 4,14 1,16 8,11,12 5 -7,13 9,10 
tpd 

ClKtoQ 2.5 10.5 2.4 12.6 2.0 11.0 ns 7,10,12,13 4, 14 1,16 8,11,12 5 -7,13 9,10 4,14 
ClK to Carry Out 1.6 6.9 1.9 7.6 1.6 7.1 ns 7,10,12,13 4, 14 1,16 8,11,12 5 -7,13 9,10 4,14 
Carry In to Carry Out 4,14 

Setup Time 
Data Inputs 3.5 3.5 3.5 ns 13 7,10,12,13 14 1,16 8 7 7,10 14 

tset 
Select Inputs 7.5 7.5 7.5 ns 13 7,10,12,13 14 1,16 8 7 7, 10 14 

7.5 7.5 7.5 ns 13 7,10,12,13 14 1,16 8 7 7,10 14 
Carry In Input 3.7 4.5 4.5 ns 13 7,10,12,13 14 1,16 8 7 7,10 14 

-1.0 -1.0 -1.0 ns 13 7,10,12,13 14 1,16 8 7 7, 10 14 

Hold TIme 

thold 
Data Inputs 0.0 0.0 0.0 ns 13 7,10,12,13 14 1,16 8 7 7, 10 14 
Select Inputs -2.5 -2.5 -2.5 ns 13 7,10,12,13 14 1,16 8 7 7, 10 14 
Carry I n Inputs -1.6 -1.6 -1.6 ps 13 7,10,12,13 14 1,16 8 7 7,10 14 

3.1 4.0 4.0 ns 13 7,10,12,13 14 1,16 8 7 7,10 14 

Icount Counting Frequency 125 115 115 MHz 13 14 ~,16_ 8 7,9 14 
- '-- -- - ---- - - -



® MOTOROLA 

Bi-Quinary Counter 
ELECTRICALLY TESTED PER: 
MPG 10538 

The 10538 is a four bit counter capable of divide by two, five, or ten functions. 
It is composed of four set-reset master-slave flip-flops. Clock inputs trigger on 
the positive going edge of the clock pulse. 

Set or Reset input override the clock, allowing asynchronous "set" or "clear". 
Individual set and common reset inputs are provided, as well as complementary 
outputs for the first and fourth bits. 

• 610 mW MaxlPkg (No Load) 

• ftog = 150 MHz typ 

• tpd = 2.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 1 5 2 

03 2 6 3 

03 3 7 4 

02 4 8 5 

S3 5 9 7 

S2 6 10 8 

C2 7 11 9 

VEE 8 12 10 

Reset 9 13 12 

Sl 10 14 13 

So 11 15 14 

C1 12 16 15 

01 13 17 

00 14 2 18 

00 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vrr = - 2.2 V MINI- 2.0 V MAX 
VEE = - 5.7 V MAXI- 5.2 V MIN 

So 00 

0' 
12 

Clock Cl 5 
A 

Aesel 
14 

00 

BURN-IN 

(CONDITION C) 

C2 

GND 

51 f.ltoVrr 

51 f.ltoVrr 

51 f.ltoVn 

GND 

GND 

OPEN 

VEE 
OPEN 

GND 

GND 

OPEN 

51 f.ltoVrr 

51 f.ltoVrr 

51 f.I to Vn 

GND 

LOGIC DIAGRAM 

SI 01 

13 

a 
52 0' Cl 

Cl 5 C2 
A A 

MOTOROLA MILITARY MECL DATA 
3-119 

a 
0' 

5 

Military 10538 

"*' ." IIIIIII 
AVAILABLE AS 

1) JAN: NIA 
2) SMD: NIA 
3) 883: 105381BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LeC. 

0' 

a 
5 



.. 

BI-QUINARY 
(Clock connected to C2 
and 03 connected to C1) 

COUNT Q1 Q2 Q3 

0 L L L 

1 H L L 

2 L H L 

3 H H L 

4 L L H 

5 L L L 

6 H L L 

7 L H L 

B H H L 

9 L L H 

Clock connected to C2 

QO 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

10538 
BCD 

(Clock connected to C1 
and 00 Connected to C2) 

COUNT QO Q1 Q2 

0 L L L: 

1 H L L 

2 L H L 

3 H H L 

4 L L H 

5 H L H 

6 L H H 

7 H H H 

B L L L 

9 H L L 

00 connected to C2 

Figure 1. Counter State Diagram-Positive Logic 

Clock 
Input 

VEEL = -3.2 Vdc 

Figure 2. Test Circuit 

MOTOROLA MILITARY MECL DATA 
3-120 

QO 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 



NOTES 

10538 

_______ 50~~0:~~~~~-O--~---P-SI---------------
1--- PSI 

, 500/f- 40n5 ~O% 
, I I '----- PS2 

, I 
, , 

, I 
, I 
, I , 
, 

I 
I 
I 

tj' Ir ~I If 
IPHL' -------II 

IPLH 

If 

,. All Input and output cables to the scope are equal lengths of 50 a coaxial cable. Wire length should be 1/4 inch from TPIN to input pin 
and TPOUT to output pin. . 

2. Unused outputs are connected to a 100 a resistor to ground. 
3. 50 n termination located in each scope channel input. 
4. PW~2Ons. 
5. PRR = 1.0 MHz. 
8. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%). 
7. Duty Cycle = 50% 
8. 50 a resistor in series wHh 50 a coax constituting the 100 a load. 

Figure 3. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-121 
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10538 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA = 25 °e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

I 
Test Voltage Values (Volts) 

VILl VIH2 VIL2 PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +125°e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 

Min Max Min Max Min Max VIHl VILl Pl,2,3 VEE Vee P.U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5,6, 8 1,16 2,3,4,13,15 9-11 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 5,6, 8 1,16 2,3,4,13,15 9 -11 

VOHI High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 5 -7, 5 -7, 8 1,16 2,3,4,13,15 9 -12 9 -12 

VOlt Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 5 -7, 5 -7, 8 1,16 2,3,4, 13, 15 9-12 9 -12 

lEE 
Power Supply Drain -88 -97 -97 mA 8 1,16 8 Current 

IIH Input Current High 220 375 375 IlA 12 8 1,16 12 

IIHI Input Current High 245 415 415 IlA 
5,6, 8 1,16 5,6,10,11 10,11 

IIH2 Input Current High 290 495 495 IlA 7 8 1,16 7 

IIH3 Input Current High 410 700 700 IlA 9 8 1,16 9 

IlL Input Current Low 0.5 0.3 0.5 IlA 
5 -7, 8 1,16 5 -7, 9 -12 9 -12 

-
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10538 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to 0.0 volts. 

Symbol Parameter Limits 

Test 
Temperature V,H 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 
---- -- ------

Units 

Test Voltage Values (Volts) 

V,L V,H1 V,L1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
- -- - --- ----- ------ --- - - - -- -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: 

tr Rise Time 

tf Fall Time 

tpHL 
Propagation Delay 
C to 01,02,03 

tpLH 
Propagation Delay 
CtoOo, 00 

tpHL 
Propagation Delay 
StoO 

tpLH 
Propagation Delay 
RtoO 

frog Toggle Frequency 

NOTES: 

PI) J1 V,H 

V,L 

Subgroup 9 

Min Max 

1.1 4.5 

1.1 4.5 

1.5 5.0 

1.5 4.8 

1.5 5.0 

1.5 5.0 

125 

P2) rVIH1 

V,L 

Subgroup 10 Subgroup 11 

Min 

1.1 

1.1 

1.5 

1.5 

1.5 

1.5 

125 

Max Min 

5.0 1.1 

5.0 1.1 

6.2 1.4 

5.5 1.4 

6.2 1.4 

6.2 1.4 

125 

P3) r V,L1 

V,L 

Max 

4.7 

4.7 

6.2 

5.5 

5.2 

5.5 

Vee = 2.0 V, Output Load = 100 n to GND 

Y,N VOUT Vee VEEL PS1 PS2 P.U.T. 

ns 5,7,9,10 2-4,13-15 1,16 8 6,10 9,10 2-4,13-15 

ns 5,7,9,10 2-4,13-15 1,16 8 6, 10 9, 10 2-4,13 -15 I 

ns 5,7,9,10 2-4,13-15 1,16 8 6,10 9, 10 2- 4,13 -15 

ns 5,7,9,10 2 -4,13-15 1,16 8 6, 10 9,10 2-4,13 -15 

ns 5,7,9,10 2-4,13-15 1,16 8 6,10 9,10 2-4,13-15 

ns 5,7,9,10 2-4,13-15 1,16 8 6,10 9,10 2-4,13-15 1 

MHz 7,12 2,14 1,16 8 
6,7, 2,14 : 9-12 

I 



® MOTOROLA 

Four Bit Universal 
Shift Register 
ELECTRICALLY TESTED PER: 
5962-8855701 

The 10541 is a four-bit universal shift register which performs shift left, or shift 
right, seriaVparaliel in, and seriaVparaliel out operations with no extemal gating. 
Input 51 and 52 control the four possible operations of the register without exter
nal gating of the clock. 

The flip-flops shift information on the positive edge of the dock. The four opera
tions are stop shift, shift left, shift right, and parallel entry of data. The other six 
inputs are all data type inputs; four for parallel entry data, and one for shifting in 
from the left (Ol) and one for shifting in from the right (DR). 

• 585 mW MaxlPkg (No load) 
• fShift = 200 MHz typ 
• tr, tf = 1.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

02 2 6 3 

03 3 7 4 

C 4 8 5 

DR 5 9 7 

03 6 10 8 

S2 7 11 9 

VEE 8 12 10 

02 9 13 12 

51 10 14 13 

01 11 15 14 

Do 12 16 15 

DL 13 17 

00 14 2 18 

01 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

. BURN-IN 

(CONOmONC) 

GNO 

51 ntoVTT 

51 ntoVTT 

CP1 

OPEN 

GNO 

OPEN 

VEE 

GNO 

OPEN 

GNO 

GNO 

OPEN 

51 nlovTT 

51 nlovTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-124 

Military 10541 

II .'0 1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8855701 
3)883:10541naXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC2 

01 

DL 

DO 



NOTES 

Sl 

S2 

Pulse 
Generator 
Input 

03 

1. Pulse generator must be capable of rise and fall times 
of 2.0 ns ± 0.2 ns. 

10541 

LOGIC DIAGRAM 
02 01 

D.U.T 

2. Length of CoaxA and CoaxB should be equal for equal time delay. 
3. 3: 1 divider maybe used. 
4. Unused outputs should be loaded 100 Q to ground. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 

VEEL = -3.2 Vdc 
±0.005V 

Figure 1. Switching Test Circuit and Waveforms 

TRUTH TABLE 
SELECT OUTPUTS 

51 52 OPERATING MODE QOn+1 Q1n+1 Q2n+1 

L L Parallel Entry DO D1 D2 

L H Shift Right' a1n a2n a3n 

H L Shift Left· DL aon a1n 

H H Stop Shift aOn a1n a2n 

• Outputs as exist after pulse at "C" input conditions as shown, 
(Pulse = Positive transition of the clock input.). 

MOTOROLA MILITARY MECL DATA 
3·125 

00 

:E 0.1 (.IF ± 20% 

Q3n+1 

D3 

DR 

a2n 

a3n 



VINA 

VINB 

.. VOUT 

VINe 

VIND 
(and Select) 

VOUT 

NOTES 
1. VIN has the following characteristics: 

a) pulse widlh " 20 ns. 
b) frequency = 2.0 MHz. 
c) tr and If = 2.0 ns ± 0.2 ns. 

10541 

/ \ 
------

A 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-126 

PS1 

PS2 

PS1 

PS2 

PS1 

PS2 

PS1 

PS2 

PS1 

PS2 
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10541 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, afferthermat equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 10012 resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VtH 

TA =25 °e - 0.78 

TA = 125 °e -0.63 

TA = - 55 °e -0.88 

Units 

Test Voltage Values (Volts) 

VtL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 - 5.2 - 3.2 

-1.82 - 1.000 - 1.400 + 1.24 + 0.36 - 5.2 - 3.2 

-1.92 -1.255 -1.510 + 1.01 + 0.28 -5.2 - 3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 DC + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 11 to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIH1 VIL1 VEE Vee P.U. T. 

VOH 
High Output - 0.93 - 0.78 - 0.825 -0.63 -1.08 -0.88 V 4,5.9,11, 4 8 1,16 2,3,14,15 
Voltage 12 

VOL 
Low Output -1.85 -1.62 - 1.82 -1.545 -1.92 -1.655 V 4 4,5,9, 8 1,16 2.3,14,15 
Voltage 11.12 

VOL1 
Low Output - 1.85 -1.60 -1.82 -1.525 - 1.92 -1.635 V 4 -7, 4 -7, 4-7, 4 -7, 

8 1,16 2 - 4,13 -15 
Voltage 9 -13 9 -13 9 -13 9 -13 

VOH1 
High Output - 0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 4-7, 4 -7, 4-7, 4 -7, 8 1,16 2 -4,13 -15 
Voltage 9 -13 9 -13 9 -13 9 -13 

IIH1 
Input Current 220 375 375 I'A 

5,6,9, 8 1,16 5,6,9,11 -13 
High 11 -13 

IIH2 
Input Current 245 415 415 I'A 7,10 8 1,16 7,10 
High 

IIH3 
Input Current 265 450 450 j.lA 4 8 1,16 4 
High 

IlL 
Input Current 0.5 0.3 0.5 I'A 

4 -7, 8 1,16 4-7, 
Low 9 -13 9 -13 

lEE 
Power Supply -102 -112 -112 rnA 8 1,16 8 
Drain Current 

- -

11 
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10541 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linearfpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA =25 De - 0.78 

TA = 125 De - 0.63 

_T~~-55De_ -0.88 

Units 

I 
Test Voltage Values (Volts) 

VIL VIHI VILt PSI PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 - 5.2 - 3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 - 5.2 - 3.2 

-1.92 -1.255 -1.510 + 1.01 + 0.28 -5.2 - 3.2 
- -- - - -- -- - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De + 125 De -55 De Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T. 

tTLH Rise TIme 1.1 3.3 1.0 3.9 1.0 3.6 ns 4,6,9, 2,3,14,15 1,16 8 2,3,14,15 11,12 

ITHL Fall TIme 1.1 3.3 1.0 3.9 1.0 3.6 ns 4,6,9, 2,3,14,15 1,16 8 2,3,14,15 11,12 

tpHL Propagation Delay 1.8 3.8 2.0 4.5 1.7 4.1 ns 
4,6,9, 2,3,14,15 . 1,16 8 2,3,14,15 11,12 

tpLH Propagation Delay 1.8 3.8 2.0 4.5 1.7 4.1 ns 4,6,9, 2,3,14,15 1,16 8 2,3,14,15 
11,12 

tSetup 
Setup Time Data 2.5 3.0 3.0 ns 4,6,9, 2,3,14,15 1,16 8 2,3,14,15 
Input 11,12 

thold Hold Time Data Input 1.5 1.5 1.5 ns 
4,6,9, 2,3,14,15 1,16 8 2,3,14,15 11,12 

tSetup 
Setup Time Select 5.0 7.0 7.0 ns 4,6,9, 3,14 1,16 8 2,3,14,15 
Inputs 11,12 

thold 
Hold Time Select 1.5 1.5 1.5 ns 4,6,9, 3,14 1,16 8 2,3,14,15 
Input 11,12 

'tog Toggle Frequency 150 150 150 MHz 4,6,9, 3,14 1,16 8 14 11,12 

'shift Shift Frequency 150 )50 150 MHz 4,6,9, 3,14 1,16 8 14 11,12 
- --------



® MOTOROLA 

Quad Latch 
ELECTRICALLY TESTED PER: 
MPG 10553 

The 10553 is a high speed, low power, MECL quad latch consisting of four bist
able latch circuits with D type inputs and gated Q outputs. Open emitters allow 
a large number of outputs to be wire-ORed together. Latch outputs are gated, al
lowing direct wiring to a bus. When the clock is low, outputs will follow D inputs. 
Information is latched on the positive going transition of the Clock. The 10553 
provides the same logic function as the 10533, except for inversion of the clock. 

• 435 mW MaxlPkg (No Load) 

• tpd = 4.0 ns typ 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC BURN-IN 

(CONOmONC) 

VCC1 5 2 GND 

00 2 6 3 51 {ltoVn 
DO 3 7 4 GND 
CE 4 8 5 OPEN 
GO 5 9 7 OPEN 

01 6 10 8 51 {l to Vn 
01 7 11 9 GND 
VEE 8 12 10 VEE 
02 9 13 12 GND 
G1 10 14 13 OPEN 

02 11 15 14 51 {ltoVn 
CE 12 16 15 OPEN 
Cc 13 17 OPEN 
03 14 2 18 GND 

03 15 3 19 51 {l to Vn 

VCC2 16 4 20 GND 

Military 10553 

IIJIIJJt 
.PD 
IIIIIII 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: 105531BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

BURN - IN CONDITIONS: 00 3 -----'~ 200 
Vn=-2.2 V MINI-2.0 V MAX 
VEE = - 5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

G C 0 Q n + 1 

H I2l I2l L 

L H I2l an 
L L L L 

L L H H 

I2l = Don't Care 
C=CC+CE 

CE4 -_..-.... 

Cct3 

CE12 

MOTOROLA MILITARY MECL DATA 
3-129 

11~ 

1503 



10553 

C hannelA 
VCC=2.0V 

5 oo~ Ll 2511F :b :b O.lI1F 
±20% I J ±20% 

Pulse 50 {lCoax 

Generator 0---;. 

Input D.U.T. 

NOTES 
1. Ll = L2 :Matched for equ al time delays. 8 

2. 2:1 divider may be used. 
3. Unused outputs should b e loaded 100 {l to ground. 

VOUT 

NOTES 
1. VIN waveform has the following characteristics: 

a) Pulse width ~ 20 ns. 
b) frequency = 1.0 MHz. 
c) tr and tf = 2.0 ns ± 0.2 ns. 

VEEL = - 3.2 Vdc 
± 0.005 V 

Figure 1. Switching Test Circuit 

tr 

80% 
50% 
20% 

80% 
50% 
20% 

1+----- ~ 20 ns ----001 

80% 

50% 
20% 

80% 

50% 
20% 

80% 

50% 
20% 

80% 

50% 

20% 

Figure 2. Switching Test Circuit Waveform 

MOTOROLA MILITARY MECL DATA 
3-130 

Ch elB ann 

~" 50 {l CoaxB 

-= 

Output 

d:: O.lI1F 

I ±20% 



V,NA 

V,NB 

V,NC 

V,NG 

VOUT 

10553 

\\..----
Figure 3. Switching Test Circuit (continued) 

,------------- PSl 

C ----L-j ------PS2 

o 

Q 

tSet -rof---- tHold ----t 

50% 

'--------- PS2 

Figure 4. tSetup and tHold Waveforms 

MOTOROLA MILITARY MECL DATA 
3-131 

II 
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10553 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

I 
Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
-

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +125°e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = a V, Output Load = 100 Q to-2.0V 

Min Max Min Max Min Max VIH VIL VIH1 VILt VEE Vee P.U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 3,7,9,13,14 8 1,16 2,6,11,15 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 3,5,7,9, 8 1,16 2,6,11,15 10,14 

VOLl low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 3,7,9,14 5,10 5,9, 8 1,16 2,6,11,15 14 

VOHl High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 3,7,9,14 3,7, 5,10 8 1,16 2,6,11,15 9,14 

IIHI Input Current High 290 495 495 I1A 13 8 1,16 13 

IIH2 Input Current High 245 420 420 I1A 
3,4,7,9, 8 1,16 3,4,7,9, 

12,14 12,14 

I'H3 Input Current High 350 595 595 I1A 5,10 8 1,16 5,10 

IlL Input Current Low 0.5 0.3 0.5 I1A 
3-5,7,9, B 1,16 3 - 5,7, 9, 10, 
10,12-14 12-14 

lEE 
Power Supply Drain -75 -83 -83 mA B 1,16 B 
Current 

-------- - - ------ - - - -- ---- -- - ------
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10553 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linearfpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHI VIL1 PSI PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GNO 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSI PS2 P.U. T. 

tTLH Rise Time 1.1 3.5 1.0 4.1 1.0 3.9 ns 3 - 5, 7, 9, 2,6,11,15 1,16 8 3,9,14 5,10, 2,6,11,15 10,12,14 13 

trHL Fall Time 1.1 3.5 1.0 4.1 1.0 3.9 ns 3 - 5, 7, 9, 2,6,11,15 1,16 8 3,9,14 5,10, 2,6,11,15 10,12,14 13 

tpHLi Propagation Delay 1.0 5.6 1.0 6.6 1.0 6.1 ns 3 -5, 7, 9, 2,6,11,15 1,16 8 3,9,14 5,10, 2,6,11,15 
tpLH Clock to Output 10,12,14 13 

tpHLi Propagation Delay 1.0 5.4 1.0 6.3 1.0 5.8 ns 3 - 5, 7, 9, 2,6,11,15 1,16 8 3,9,14 5,10, 2,6,11,15 
tpLH Data to Output 10, 12, 14 13 

tpHLi Propagation Delay 1.0 3.1 1.0 3.6 1.0 3.4 ns 3 - 5, 7, 9, 2,6,11,15 1,16 8 3,9,14 5,10, 2,6,11,15 
tpLH Gate to Output 10,12,14 13 

ts Setup Time 2.5 2.5 2.5 ns 3,7,9, 2,6,11,15 1,16 8 2,6,11,15 
11,14 

tH Hold Time 1.5 1.5 1.5 ns 3,4,7, 2,6,11,15 1,16 8 2,6,11,15 9,14 

II 
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® MOTOROLA 

Quad 2-lnput Multiplexer 
(Non-Inverting) 
ELECTRICALLY TESTED PER: 
5962-8779201 

The 10558 is a quad two channel multiplexer. A common select input deter
mines which data inputs are enabled. A high (H) level enables data inputs 000, 
010 020 and 030 and a low (L) level enables data inputs 001, 011, 012, and 
031: ' 

• 280 mW MaxlPkg (No Load) 

• tpd = 2.5 ns typ (Data to 0) 
= 3.2 ns typ (Select to 0) 

• tr, tf = 2.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC 

00 5 2 

01 2 6 3 

D11 3 7 4 

Dl0 4 8 5 

DOl 5 9 7 

DOO 6 10 8 

NC 7 11 9 

VEE 8 12 10 

Select 9 13 12 

D31 10 14 13 

D30 11 15 14 

D21 12 16 15 

D20 13 17 

03 14 2 18 

02 15 3 19 

VCC 16 4 20 

BURN - IN CONDITIONS: 
VTT = -2.0 V MAXI - 2.2 V MIN 
VEE = -5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

Select DO D1 Q 

L 0 L L 

L 0 H H 

H L 0 L 

H H 0 H 

o = Don't Care 

BURN-IN 

(CONDITION C) 

51010VTT 

51 OloVTT 

51 OloVTT 

OPEN 

GND 

OPEN 

OPEN 

VEE 

OPEN 

GND 

OPEN 

GND 

OPEN 

51010VTT 

51 QloVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-134 

Military 10558 

iJJJJIaI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8n9201 
3) 883: 105581BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

100 

201 

1502 

1403 



10558 

VCC =2.0V 

Pulse 
Generator 0---;. 

NOTES 

Channel A 

0=, 251'F 
±20%I 

1. Pulse Generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. Length of CoaxA and CoaxB should be equal for equal time delay. 
3. Unused outputs should be loaded 100 Q to ground. 
4. 2:1 divider may be used. 
5. RL = 50 Q resistor in series with 50 Q coax constituting the 100 Q load. 

D.U.T. 

O.t I'F 

I±20% 

VEE =-3.2 V ±0.005 V 

Figure 1. Switching Test Circuit 

tr tf 

Channel B 

o C~, 

PSl 

VIN .'------ PS2 

VOUT 

NOTES 
VIN has the following characteristics: 
1. Pw~20ns. 
2. PRF = 1.0 MHz. 

/----- ~ 20 ns 

80% 

50% 
20% 

80% 

50% 
20% 

3. tr = tf = 2.0 ns ± 0.2 ns measured at (20% - 80%). 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-135 
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10558 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 
-

Units 

Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments I 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0 V, Output Load = loon to-2.0 V I 

Min Max Min Max Min Max VIH VIL VIHl VILl VEE Vee P.U. T. I 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 3,5,10,12 8 16 1,2,14,15 I 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 8 16 1,2,14,15 I 

VOLI Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 3-6,9-13 3-6, 8 16 1,2,14,15 9-13 

VOHI High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 3-6,9-13 3-6, 
8 16 1,2,14,15 9-13 

IIHl Input Current High 225 385 385 ItA 9 8 16 9 

IIH2 Input Current High 250 425 425 ItA 3-6,10-13 8 16 4,5,6, 
10-13 

IlL Input Current Low 0.5 0.3 0.5 ItA 3-6,9-13 8 16 3-6,9-13 

lEE 
Power Supply Drain -48 -53 -53 mA 8 16 8 Current 
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10558 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

~~~~C -0.88 
---

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
- - - ._-- - - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl P.U. T. 

ITLH Rise Time 1.5 3.3 1.6 3.5 1.6 3.5 ns 3 - 6, 9 -13 1,2,14,15 16 8 
3-6, 1,2,14,15 9-13 

ITHL Fall Time 1.5 3.3 1.6 3.5 1.6 3.5 ns 3 - 6, 9 -13 1,2,14,15 16 8 3-6, 1,2,14,15 9-13 

tPHU Propagation Delay 1.2 3.0 1.5 3.5 1.5 3.5 ns 3-6,9-13 1,2,14,15 16 8 3 -6, 1,2,14,15 
tpLH Data to Outpul 9 -13 

tPHU Propagation Delay 2.4 4.5 2.5 5.0 2.5 5.0 ns 3-6,9-13 1,2,14,15 16 8 
3 -6, 1,2,14,15 

tpLH Select to Output 9 -13 



® IfIIOTOROLA 

12-Bit Parity 
Generator-Checker 
ELECTRICALLY TESTED PER: 
MPG 10560 

The 10560 consists of nine EXCLUSIVE-OR gates in a single package. inter
nally connected to provide odd parity checking or generation. Output goes high 
when an odd number of inputs are high. Unconnected inputs are pulled to low 
logic levels allowing parity detection and generation for less than 12 bits. 

• 450 mW MaxlPkg (No Load) 

• tpd = 5.0 ns typ 
• tr. tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

Out 2 6 3 

IN1 3 7 4 

IN2 4 8 5 

IN3 5 9 7 

IN4 6 10 8 

IN5 7 11 9 

VEE 8 12 10 

IN6 9 13 12 

IN7 10 14 13 

IN8 11 15 14 

IN9 12 16 15 

IN10 13 17 

IN11 14 2 18 

IN12 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
Vn = - 2.2 V MIN/- 2.0 V MAX 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Input Output 

Sum 01 High Pin 2 
Level Inputs 

Even Low 

Odd High 

BURN-IN 

(CONDITION C) 

GND 

51 Q!OVTT 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
3-138 

Military 10560 

.PO 
1111111 
AVAILABLE AS 

1)JAN: NlA 
2)SMD: NlA 
3) 883: 10560/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The leHer "M" appears before 
the slash on LCC. 

3 
4 

5 
6 
7 
9 
10 
11 
12 

VCC1 1 

OUT 2 

LOGIC DIAGRAM 

13 
14--~--""'" 

15 

2 



10560 

VCCl = VCC2 =2.0 V 

Pulse 
Generalor 0---;. 

Input 

NOTES 
1. VIN has the lollowing characteristics: 

a) pulse width ~ 20 ns. 
b) Irequency " 1.0 MHz. 

c) Ir and II " 2.0 ns ± 0.2 ns. 

25llF 

±20%* 

2. AlIlnpul and output cables to the scope are equal lengths 01 50 Q 

coaxial cable. Wire length should be < 1.4 inch Irom TPIN to input pin and 
TPOUT 10 output pin. 

O.lIlF 

* ±20% 

VEEL = - 3.2 Vdc 
± 0.005 V 

O.IIlF 
:t ±20% 

VIN -----,1 
80% 
50% 
20% 

1,---------- PSl 

VOUT ------t---,. 
80% 

50% 
20% 20% 

80% 
50% 
20% 

VOUT _____ -+_J 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-139 

-----PS2 

trLH 

trHL 
80% 
50% 

20% 

• 
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10560 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA = 125 °e -0.63 

TA=-55°e -0.88 

Units 

I 
Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 °e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Vee = 0 V, Output Load = 100 Q to-2.0V 
Parameters: Subgroup 2 Subgroup 3 

Min Max Min Max Min Max VIH VIL VIH1 VEE Vee P.U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 3-7 3-7 8 1,16 2 9 -15 9 -15 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 3-7 3-7 8 1,16 2 9-15 9 -15 

VOll Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 3-7 4-7 4,7,911, 8 1,16 2 9-14 9-15 13,15 

VOHl High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 3-7,9-11, 4-7 3,5,7,10, 8 1,16 2 13 9 -15 12,14 

IIHl Input Current High 265 450 450 (.IA 
4,5,9,12, 8 1,16 4,5,9,10,13,14 13, 14 

IIH2 Input Current High 220 375 375 (lA 
3,6,7,11, 8 1,16 3,6,7,11,12,15 12, 15 

IlL Input Current Low 0.5 0.3 0.5 (.IA 
3-7 8 1,16 3 -7, 9 -15 9-15 

lEE 
Power Supply Drain -78 -86 -86 rnA 8 1,16 8 
Current 

- -
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10560 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the tesllable, after thermal equilibrium has been established. The circuitis 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25'C -0.78 

TA = 125 'C -0.63 

TA=-55'C -0.88 

Units 

Test Voltage Values (VOlts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 °e + 125 'e -55'e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 PS2 P.U. T. 

ITLH Rise Time 1.1 3.3 0.9 3.4 1.0 3.4 ns 3-7 2 1,16 8 3-7 3-7 2 9-15 9 -15 9 -15 

tTHL Fall Time 1.1 3.3 0.9 3.4 1.0 3.4 ns 3-7 2 1,16 8 
3-7 3-7 2 9-15 9-15 9- 15 

tpLH Propagation Delay 2.0 7.5 1.4 7.9 1.6 8.1 ns 3-7 2 1,16 8 3-7 3-7 2 9 -15 9 -15 9 -15 

tpHL Propagation Delay 2.0 7.5 1.4 7.9 1.6 8.1 ns 3-7 2 1,16 8 3-7 3-7 2 9 -15 9 -15 9 -15 



® MOTOROLA 

Binary to 1-8 Decoder (Low) 
ELECTRICALLY TESTED PER: 
MPG 10561 

The 10561 is designed to decode a three bit input word to a one of eight line 
output. The selected output will be low while all other outputs will be high. The en
able inputs, when either or both are high, force all outputs high. 

The 10561 is a true parallel decoder. No series gating is used internally, elimi
nating unequal delay times found in other decoders. This design provides the 
identical 4.0 ns delay from any address or enable input to any output. 

A complete muxldemux operation on 16 bits for data distribution is illustrated 
in Figure 1. This system, using the 10536 control counters, has the capability of 
incrementing, decrementing or holding data channels. When both SO and S1 are 
low, the index counters reset, thus initializing both the mux and demux units. The 
four binary outputs of the counter are buffered by the 10501 s to send twisted-pair 
select data to the multiplexer/demultiplexer units. 

• 440 mW MaxlPkg (No Load) 
• tpd = 4.0 ns typ 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

EO 2 6 3 

03 3 7 4 

02 4 8 5 

01 5 9 7 

00 6 10 8 

A 7 11 9 

VEE 8 12 10 
B 9 13 12 

07 10 14 13 

06 11 15 14 

05 12 16 15 

04 13 17 

C 14 2 18 

El 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.2 V MINI- 2.0 V MAX 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 
GND 

510toVTT 

510toVTT 

510toVTT 

510toVTT 
OPEN 

VEE 
OPEN 

510toVTT 

510toVTT 

510toVTT 

510toVTT 
GND· 

GND 
GND 

MOTOROLA MILITARY MECL DATA 
3-142 

Military 10561 

WIAW 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:10561~XAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

A7 

89 

C14 

600 

SOt 

402 

303 
1304 

1205 

11 Os 

1007 



10561 

TRUTH TABLE 

ENABLE 
INPUTS INPUTS OUTPUTS 

El EO C B A QO Ql Q2 Cl3 
L L L L L L H H H 

L L L L H H L H H 

L L L H L H H L H 

L L L H H H H H L 

L L H L L H H H H 

L L H L H H H H H 

L L H H L H H H H 
L L H H H H H H H 

H 0 0 0 0 H H H H 

0 H 0 0 0 H H H H 

VCC = 2.0 V 
Channel A 

0- 2511F ± 
±20%* 

± O.II1F 
:.!;: ±20% 

Pulse 
Generator 0--;. 

Input 

NOTES 
1. The Pulse generator must be capable of rise and fall 

times of 2.0 ns ± 0.2 ns 
2. Length of CoaxA and CoaxB should be of equal 

lengths for equal lime delay. 
3. 2: 1 divider may be used. 
4. tr = If = 2.0 ns (20% - 80%) + 0.2 ns. 
5. RL = 50 n resistor in series with 50 n coax 

constituting 100 n load. 
6. Unused outputs should be loaded 100 n to ground. 

D.U.T. 

8 

VEEL = - 3.2 Vdc 
±0.005V 

Figure 1. Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
3·143 

Q4 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

QS Qe Q7 

H H H 

H H H 

H H H 

H H H 

H H H 

L H H 

H L H 

H H L 

H H H 

H H H 

Ch nelB an 

0-

O.II1F 

T ±20% 



10561 

tr 

80% 80% 
50% 50% 

20% 20% 
VIN 

~20ns 

·80% 80% 

50% 50% 

Your 20% 20% 

Your 

NOTES 
1. VIN waveform has the following characteristics: 

a) Pulse widlh ~ 20 ns. 
b) frequency = 1.0 MHz. 
c) Ir and If = 2.0 ns ± 0.2 ns. 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-144 

PSt 

PS2 
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10561 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linearfpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHl VIL1 PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Vee = 0 V, Output Load = 100 f.! to - 2.0 V 
Parameters: Subgroup 2 Subgroup 3 

Min Max Min Max Min Max VIH VIL VIHl VILl VEE Vee P. U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 2 8 1,16 3-6,10-13 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 7,9,14 8 1,16 3-6,10-13 

VOL1 Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 7,9,14 7,9,14 2.7,9, 8 1,16 3-6,10-13 
14 

VOHl High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 7,9,14 7,9,15 7,9 8 1,16 3-6,10-13 

IIHl Input Current High 220 375 375 lIA 
2,7,9, 8 1,16 2,7,9,14.15 
14,15 

IlL Input Current Low 0.5 0.3 0.5 lIA 
2,7,9 8 1,16 2,7,9,14,15 14,15 

lEE 
Power Supply Drain -76 -84 -84 rnA 8 1,16 8 
Current 

-

I 



:;:: 

~ 
JJ o 
);: 
:;:: 

~~ .. ". 
"'JJ 

-< 
:;:: 
~ ,-
o 
:!:j 
". 

10561 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25'C -0.78 

TA = 125 'c -0.63 

TA=-55'C -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VILl PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25'C +125'C -55'C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 VCC = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT VCC VEEL PSl PS2 P.U. T. 

ITLH Rise Time 1.1 3.3 1.0 3.9 1.0 3.6 ns 2,7,9, 3,4,5, 1,16 8 7,9, 7,9 3- 6,10-13 14 10-13 14 

ITHL Fall Time 1.1 3.3 1.0 3.9 1.0 3.6 ns 2,7,9, 3,4,5, 1,16 8 7,9, 7,9 3 - 6,10 -13 14 10 -13 14 

tpLH Propagation Delay 1.5 6.0 1.3 7.0 1.2 6.5 ns 2,7,9, 3,4,5, 1,16 8 7,9, 7,9 3- 6,10 -13 14 10 -13 14 

tpHL Propagation Delay 1.5 6.0 1.3 7.0 1.2 6.5 ns 2,7,9, 3,4,5, 1,16 8 7,9, 7,9 3 - 6,10 -13 14 10-13 14 



® MOTOROLA 

Binary to 1-8 Decoder (High) 
ELECTRICALLY TESTED PER: 
MPG 10562 

The 10562 is designed to convert three lines of input data to a one of eight out
put. The selected output will be high while all other outputs are low. The enable 
inputs, when either or both are high, force all outputs low. 

The 10562 is a true parallel decoder. No series gating is used internally, elimi
nating unequal delay times found in other decoders. This device is ideally suited 
for demultiplexer applications. One of the two enable inputs is used as the data 
input, while the other is used as a data enable input. 

A complete muxldemux operation on 16 bits for data distribution is illustrated 
in Figure 1. This system, using the 10536 control counters, has the capability of 
incrementing, decrementing or holding data channels. When both So and Sl are 
low, the index counters reset, thus initializing both the mux and demux units. The 
four binary outputs of the counter are buffered by the 10501 s to send twisted-pair 
select data to the multiplexer/demultiplexer units. 

• 440 mW Max/Gate (No Load) 
• tpd = 4.0 ns typ 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

EO 2 6 3 

03 3 7 4 

02 4 8 5 

01 5 9 7 

00 6 10 8 

A 7 11 9 

VEE 8 12 10 

B 9 13 12 

07 10 14 13 

06 11 15 14 

05 12 16 15 

04 13 17 

C 14 2 18 

E1 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAx/- 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 

(CONOmONC) 

GNO 

OPEN 

51 ntoVn 

51 ntoVn 

51 ntoVn 

51 ntoVn 

GND 

VEE 
OPEN 

51 ntoVn 

51 ntoVn 

51 ntoVn 

51 ntoVn 

OPEN 

OPEN 

GND 

MOTOROLA MILITARY MECL DATA 
3-147 

Military 1 0562 

iIJIIJJJt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: N/A 
3) 883: 105621BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

E02~l"""" ___ -' 

EllS 

A7 

89 

C14 

600 

501 

402 

303 

1304 

1205 

11 as 
1007 



NOTES 

Enable Inputs 

E1 Eo 
L L 

L L 

L L 

L L 

L L 

L L 

L L 

L L 

H 0 

0 H 

o = Don't Care 

Pulse 
Generator 0--+ 
Input 

Inputs 

C B 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

0 0 

0 0 

Channel A 

-0 

A 

L 

H 

L 

H 

L 

H 

L 

H 

0 

0 

10562 

TRUTH TABLE 

QO Q1 

H L 

L H 

L L 

L L 

L L 

L L 

L L 

L L 

L L 

L L 

~ 

L 

L 

H· 

L 

L 

L 

L 

L 

L 

L 

VCC·±2.0V 

O.U.T 

8 

VEEL =-3.2V 
±O.OO5V 

1. Pulse generetor must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. Length of COaxA and COaxB should be equal for equal time delay. 
3. 2:1 divider may be used. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% • 80%). 
5. RL = 50 n resistor in series with 50 n coax constituting the 100 n load. 
6. Unused outputs should be loaded 100 n to ground. 

Figure 1. Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
3-148 

Outputs 

Q3 Q4 Q5 as 07 
L L L L L 

L L L L L 

L L L L L 

H L L L L 

L H L L L 

L L H L L 

L L L H L 

L L L L H 

L L L L L 

L L L L L 

ChanneiB 

0-



VIN 

VOUT 

VOUT 

NOTES 
VIN has the following characteristics: 
1. PW=20ns. 
2. fiN = 1.0 MHz. 
3. Ir = If= 2.0 ns ± 0.2 ns. 

10562 

tr 

80% 80% 
50% 50% 

20% 20% 

~ 20n5 

tPLH 

80% 80% 

50% 50% 

20% 20% 

trHL 

80% 

50% 

20% 

tpHL 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-149 

PS1 

PS2 
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10562 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the de specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature V,H 

TA=25De -0.78 

TA=125 De -0.63 

TA=-55 De -0.88 

Units 

Test Voltage Values (Volts) 

V,L V,Hl V,Ll PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De + 125 De -55 De Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max V,H V,L V,Hl V,L1 VEE Vee P.U.T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 7,9,14 8 1,16 3-6,10-13 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 2, 15 8 1,16 3-6,10-13 

VOU Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 7,9,14 2,7,9, 7,9,14 8 1,16 3 - 6,·10 -13 14, 15 

VOHl High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 7,9,14 7,9,14 2,7,9 8 1,16 3-6,10-13 14,15 

"Hl Input Current High 220 375 375 !IA 
2,7,9 8 1,16 2,7,9,14,15 14,15 

',L Input Current Low 0.5 0.3 0.5 IlA 
2,7,9 8 1,16 2,7,9, 14, 15 14,15 

lEE 
Power Supply Drain -76 -84 -84 rnA 8 1,18 8 
Current 

---------
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10562 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications shown 
in the test table, after thermal equilibrium has been established. The circuit is in a test 
socket or mounted on a printed circuit board and transverse air flow greater than 500 

linear fpm is maintained. Outputs are terminated through a 100 Q resistor to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA = 125 °e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 °e + 125 °e -55°e Pinouts referenced are for DIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl PS2 P.U. T. 

tTLH Rise Time 1.1 3.3 1.0 3.9 1.0 3.6 ns 2,79,14 3 - 6,10-13 1,16 8 
7,9, 7,9, 3 - 6,10 -13 14,15 14,15 

t-rHL Fall TIme 1.1 3.3 1.0 3.9 1.0 3.6 ns 2,79,14 3 - 6,10 -13 1,16 8 7,9, 7,9, 3 - 6,10 -13 14,15 14,15 

tpLH Propagation Delay 1.5 6.0 1.3 7.0 1.2 6.5 ns 2,79,14 3 - 6,10 -13 1,16 8 7,9, 7,9, 3-6,10-13 
14,15 14,15 

tpHL Propagation Delay 1.5 6.0 1.3 7.0 1.2 6.5 ns 2,79,14 3 - 6,10 -13 1,16 8 7,9, 7,9, 3-6,10 -13 
14, 15 14,15 

- -- - --- -- - ____ L -- -



® MOTOROLA 

Error Detection-Correction Circuit 
ELECTRICALLY TESTED PER: 
MPG 10563 

The 10563 is an error detection and correction circuit. It is a building block de
signed for use with memory systems. The 10563 offers economy in the design 
of the error detection/correction subsystems for mainframe and add-on memory 
systems. 

For example, using eight 10563s together with eight 12-bit parity checkers 
(10560), single bit error detection/correction and double-bit error detection can 
be done on a word of 54-bit length. Only eight check bits (BO-B7) need be added 
to the word. 

• 720 mW MaxlPkg (No Load) 

• tpd = 5.0 ns typ 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCl 5 2 

POB 2 6 3 

P3 3 7 4 

B5 4 8 5 

B6 5 9 7 

B2 6 10 8 

Bl 7 11 9 

VEE B 12 10 

Bo 9 13 12 

B3 10 14 13 

87 11 15 14 

84 12 16 15 

P2 13 17 

Pl 14 2 18 

POA 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

510toVn 

510toVn 

OPEN 

OPEN 

GND 

GND 

VEE 

OPEN 

GND 

GND 

OPEN 

510toVn 

510toVn 

510toVn 

GND 

MOTOROLA MILITARY MECL DATA 
3-152 

Military 10563 

IJJJIJJI 
.PO 

""'" AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3)883:10563/B~C 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

15POA 

B1 7 ---t-on-"" 
B2 6 --t----t-H-"
B4 12 -+---t-on-"" 
B7 11 -+--..--t-H-"
B5 4 -+-+-h~-"" 
B6 5 -+t-+-HH-/ 
eo 9 -+t-+--tt"il-"" 
8310 -+t-t-t+t't--

3P3 

IBM CODE 
POA=Bl,B2,B4.B7 
POB=BO,B3,B5,B6 
P1=B1,B3.BS.B7 
P2=B2,B3,B6,B7 
P3=B4,BS,B6,B7 

2POB 

14P1 

13P2 



10563 

NOTES 

Pulse 
Generalor ~ 
Inplll 

Channel A 

-0 

1. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. Length of CoaxA and Coaxe should be equal for equal time delay. 
3.2:1 divider may be used. 
4. tr = If = 2.0 ns ± 0.2 ns (20% 10 80%) 
5. RL = 50 n resistor in series w~h 50 n coax constituting Ihe 100 n load. 
6. VIN has lhe following characteristics: 

a) pulse width ~ 20 ns. 
b) frequency = 1.0 MHz. 

7. Unused outputs ahould be loaded 100 n 10 ground. 

Ir 

80% 
50% 
20% VIN ___ oJ 

~20ns 

IPLH 

80% 

50% 

VOUT ----+---' 20% 

trHL 
VOUT ----+...;.;.;.,1 

80% 

50% 
20% 

VCC=±2.0V 

D.U.T 

VEEL=-3·2V 
±0.OO5V 

80% 

50% 
20% 

.. 

80% 

50% 
20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-153 

ChannelS 

0-

PS1 
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10563 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25'C -0.78 

TA=125'C -0.63 

TA=-55'C -0.88 

Units 

Test Voltage Values (Volts) 

Vil VIH1 VIl1 PS1 PS2 VEE VEEl 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
- -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25'C + 125'C -55'C Pinouts referenced are for Dil package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 VCC = OV, Output load = 100 Q to-2.0V 

Min Max Min Max Min Max VIH Vil VIH1 VIl1 VEE VCC P.U_ T_ 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 4,11 8 1,16 2,3,13-15 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 8 1,16 2,3,13-15 

VOL1 Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 4-7,9-12 8 1,16 2,3,13-15 

VOHl High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 4 -7,9 -12 8 1,16 2,3,13-15 

IIH Input Current High 220 375 375 I1A 4,6,10 8 1,16 4,6,10 

IIHl Input Current High 265 450 450 I1A 
5,7,9, 

8 16 5,7,9,11 
11,12 12 

IlL Input Current Low 0.5 0.3 0.5 I1A 4-7,9-12 8 16 2,7,9,14 
15 

lEE 
Power Supply Drain -125 -138 -138 mA 8 1,16 8 Current 

-- ---- -------
i 
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10563 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA = 125 °e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl P.U. T. 

tTLH Rise Time 1.1 3.9 1.1 4.5 1.1 4.4 ns 4-7,9-12 2,3 1,16 8 7,9,14 2,3,13 -15 
13-15 

ITHL Fall Time 1.1 3.9 1.1 4.5 1.1 4.4 ns 4 -7, 9-12 2,3 1,16 8 7,9,14 2,3,13 -15 
13 -15 

tpLH Propagation Delay 1.5 6.5 1.5 7.5 1.3 7.0 ns 4-7,9-12 2,3 1,16 8 7,9,14 2,3,13-16 
13-15 

tpHL Propagation Delay 1.5 6.5 1.5 7.5 1.3 7.0 ns 4-7,9-12 2,3 1,16 8 7,9,14 2,3,13 -15 
13 - 15 

--

II 
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® MOTOROLA 

8-Line Multiplexer 
ELECTRICALLY TESTED PER: 
5962-8852701 

The 10564 is high speed, low power eight-channel data selector which routes 
data preset at one-of-eight inputs to the output. The data is routed according to 
the three bit code present on the address inputs. An enable input is provided for 
easy bit expansion. 

• 435 mW MaxlPkg (No Load) 

• tpc! = 3.0 ns typ 
• Ir,tf = 2.0 ns typ (20% - 80%.) 

PIN ASSIGNMENTS 

FUNcnON DIL FLATS LCC 

VCC1 1 5 2 
Enable 2 6 3 
X3 3 7 4 
X2 4 8 5 

X1 5 9 7 

Xo 6 10 8 

A 7 11 9 

VEE 8 12 10 
B 9 13 12 
C 10 14 13 

X4 11 15 14 

X5 12 16 15 
X6 13 1 17 

X7 14 2 18 

Z 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

Truth Table 

Address Input 

Enable e B A Z 

L L L L Xo 
L L L H X1 
L L H L X2 
L L H H X3 
L H L L X4 
L H L H X5 
L H H L Xa 
L H H H X7 

H (2J (2J (2J L 

(2J = Don't Care 

BURN-IN 

(CONDITION C) 

GND 
OPEN 
OPEN 
OPEN 
OPEN 
GND 

OPEN 
VEE 

OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 

510toVTT 
GND 

MOTOROLA MILITARY MECL DATA 
3-156 

Military 10564 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8852701 
3) 883: 105641BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

A7 

89 
C10 

LOGIC DIAGRAM 

15Z 



10564 

Channel A 

-0 VCC'±2.0V 

NOTES 

Pulse 
Generator ~ 
Input 

1. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. Length of CoaxA and CoaxB should be equal for equal time delay. 
3. 2: 1 divider may be used. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
5. RL = 50 n resistor in series with 50 n coax constituting the 100 n load. 

tr 

BO% 

50% 
20% 

~20ns 

tpLH 

BO% 

50% 

VOUT 
20% 

trHL 

NOTES BO% 
1. VIN has the following characteristics: 50% 

20% a) pulse width ~ 20 ns. 
b) frequency = 1.0 MHz. 
c) tr = tf = 2.0 ns ± 0.2 ns 

D.U.T 

VEEL=-3·2V 
± 0.005 V 

BO% 
50% 
20% 

BO% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-157 

Channel B 

0-

II 
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10564 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82' -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW I 

+25°e +125°e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 

I 

Min Max Min Max Min Max VIH VIL VIH1 VIL1 VEE Vee P.U.T. 
I 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 4-7, 2,7,9, 8 1,16 15 
I 

9-14 to 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 2,7, 2,7, 8 1,16 15 I 
9-14 9-14 

I 

VOL1 Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 7,9 2,7,10, 2,9,10 3,5,6, 8 1,16 15 
I 

14 11-14 

VOH1 High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 3-7, 2,7,9, 7,9,15 3-7, 8 1,16 15 
I 9-13 10 9-14 

IIH1 Input Current High 265 450 450 j.lA 
2 -7, 8 1,16 2 -7, 9-11 I 9-11 

IlL Input Current Low 0.5 0.3 0.5 j.lA 
2-7, 8 1,16 2,7,9,14,15 I 9 -14 

lEE 
Power Supply Drain -75 -83 -83 mA 8 1,16 8 I 
Current 

- ----- - - -- --- ---- - -- -- - -------- -- --- - - __ J 
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10564 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA = - 55 °e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHI VILI PSI PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSI PS2 P. U. T. 

trLH Rise Time 1.1 3.3 0.9 3.4 0.9 3.3 ns 2 - 5, 7, 9, 10 15 1,16 8 2 -7, 9 -14 2 -7, 9 -14 15 

trHL Fall Time 1.1 3.3 0.9 3.4 0.9 3.3 ns 2 - 5, 7, 9, 10 15 1,16 8 2 -7, 9 -14 2 -7, 9 -14 15 

tpLH 
Propagation Delay 1.0 3.1 0.9 3.1 0.9 3.2 ns 2-5,7,9,10 15 1,16 8 2 -7, 9 -14 2 -7, 9 -14 15 Enable to Output 

tpLH 
Propagation Delay 2.0 6.2 1.9 6.2 1.8 6.3 ns 2-5,7,9,10 15 1,16 8 2 -7, 9 -14 2 -7, 9 -14 15 
A, B, C to Output 

tpHL 
Propagation Delay 1.5 4.7 1.2 4.7 1.3 4.8 ns 2 - 5, 7, 9,10 15 1,16 8 2 -7, 9 -14 2 -7, 9 -14 15 
Data to Output 

-- -

I 
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® MOTOROLA 

a-Input Priority Decoder 
ELECTRICALLY TESTED PER: 
5962-9056101 

The 10565 is a device designed to encode eight inputs to a binary coded output. 
The output code is that of the highest order input. Any input of lower priority is 
ignored. Each output incorporates a latch allowing synchronous operation. 
When the clock is low the outputs follow the inputs and latch when the dock goes 
high. This device is very useful for a variety of applications in checking system 
status in control processors, peripheral controllers, and testing systems. 

The input is active when high, (e. g., the three binary outputs are low when input 
DO is high). The 03 output is high when any input is high. This allows direct ex
tension into another priority encoder when more than eight inputs are necessary. 
The 10565 can also be used to develop binary codes from random logic inputs, 
for addressing ROMs, RAMs, or for multiplexing data. 

• 750 mW MaxlPkg (No Load) 

• tpd = 4.5 ns typ 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DlL FLATS LCC BURN-IN 

(CONDITION C) 

VCC1 5 2 GNO 

01 2 6 3 51 QtoVTT 

00 3 7 4 51 QtoVTT 

Clock 4 8 5 OPEN 

DO 5 9 7 OPEN 

07 6 10 8 GNO 

01 7 11 9 OPEN 

VEE 8 12 10 VEE 

06 9 13 12 OPEN 

03 10 14 13 OPEN 

04 11 15 14 OPEN 

Military 10565 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-9056101 
3)883:105651BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

05 12 16 15 OPEN LOGIC DIAGRAM 
02 13 17 

03 14 2 18 

02 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vn = - 2.2 V MIN/- 2.0 V MAX 
VEE = - 5.7 V MAXI- 5.2 V MIN 

OPEN elk 4 

51 QtoVTT 00 6 

51 QtoVTT 01 7 
GNO 

02 13 

03 10 

04 11 

06 12 

05 9 

076 

MOTOROLA MILITARY MECL DATA 
3-160 

3Qo 

1403 



NOTES 

DO 01 

H 0 
L H 

L L 

L L 

L L 

L L 

L L 

L L 
L L 

o = Don't Care 

Pulse 
Generator 0--+ 

Input 

DATA INPUTS 

02 03 04 

0 0 0 

0 0 0 
H 0 0 
L H 0 
L L H 

L L L 

L L L 

L L L 
L L L 

Channel A 

0-

1 . The Pulse generator must be capable of rise and fall 
times of 2.0 ns ± 0.2 ns 

2. Length of COBXA and COBXB should be of equal 
lengths for equal time delay. 

3. 2:1 divider may be used. 
4. tr = tf = 2.0 ns (20% - 800/0) ± 0.2 ns. 
5. RL = 50 0 resistor' in series with 50 0 coax 

constituting 100 0 load. 
6. Unused outputs should be loaded 100 0 to ground. 

10565 

TRUTH TABLE 

05 

0 

0 

0 

0 

0 
H 

L 

L 
L 

06 

0 

0 

0 

0 

0 

0 
H 
L 
L 

D7 03 

0 H 

0 H 

0 H 

0 H 

0 H 

0 H 

0 H 
H H 
L L 

VCC=2.0V 

D.U.T. 

8 

O.lI1F :J; ±20% 

VEEL = - 3.2 Vdc 
± 0.005 V 

Figure 1. Switching Test ClrcuH 

MOTOROLA MILITARY MECL DATA 
3-161 

OUTPUTS 

~ 01 00 

L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 
L L L 

ChannelB 

O.lI1F :J; ±20% 

0-
II 



• 

10565 

Ir II 
------

80% 80% 

50% 50% 

20% 20% 
V,N 

;;:2Ons 

80% 80% 

50% 50% 

Vour 
20% 20% 

Vour 
80% 

50% 50% 

20% 20% 

trHL 

V,ND 

50% 

VINC 

Clock 

Q / \ 
NOTES 
1. VIN waveform has Ihe following characteristics: 

a) Pulse width;;: 20 ns. 
b) frequency = 1.0 MHz. 

c) Ir and If = 2.0 ns ± 0.2 ns. Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-162 

PSt 

PS2 

PS2 
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10565 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.7B 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.B5 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 0 to - 2.0 V 

Min Max Min Max Min Max VIH VIL VIHl VILl VEE Vee P.U. T. 

VOH High Output Voltage -0.93 -0.78 -0.B25 -0.63 -1.08 -0.88 V 6 8 1,16 2,3,14,15 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 6 8 1,16 2,3,14,15 

VOL1 Low Output Voltage -1.B5 -1.60 -1.82 -1.525 -1.92 -1.635 V 6 4,6 4,5,7, 4-7, B 1,16 2,3,14,15 9 -13 9-13 

VOHl Higtr Output Voltage -0.95 -0.7B -0.845 -0.63 -1.10 -O.BB V 4,6 4-7, 8 1,16 2,3,14,15 9-13 

IIH Input Current High 220 375 375 I1A 
5-7, a 1,16 2,3,14,15 9-13 

IIHl Input Current High 245 415 415 ~ 4 a 1,16 4 

IlL Input Current Low 0.5 0.3 0.5 ~ 
4-7, a 1,16 4-7,9-13 9 -13 

lEE 
Power Supply Drain -131 -144 -144 rnA a 1,16 8 Current 
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10565 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, aiter thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 
_ .. __ ._._.-

Units 

Test Voltage Values (Volts) 

VIL VIHI VILI PSI PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
--_.-

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package. check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T. 

ITLH Rise TIme 1.1 3.3 1.1 4.5 1.1 3.8 ns 4-7,9-13 2,3,14,15 1,16 8 2,3,14,15 

ITHL FaUTIme 1.1 3.3 1.1 4.5 1.1 3.8 ns 4-7,9-13 2,3,14,15 1,16 8 2,3,14,15 

IpLH' Propagation Delay 2.0 7.0 2.0 8.5 2.0 7.5 ns 4-7,9-13 2,3,14,15 1,16 8 2,3,14,15 
tpHL Data to Output 

tPHU Propagation Delay 1.5 4.0 1.5 5.5 1.5 5.0 ns 4-7,9-13 2,3,14,15 1,16 8 2,3,14,15 
tpLH Clock 10 Output 

tSET Setup TIme 6.0 6.0 6.0 ns 4-7,11 2,3,14,15 1,16 8 2,3,14,15 

tHOLD Hold TIme 1.0 1.0 1.0 ns 4-7,11 2,3,14,15 1,16 8 2,3,14,15 



® MOTOROLA 

5-Bit Magnitude Comparator 
ELECTRICALLY TESTED PER: 
MPG 10566 

The 10566 is a high speed expandable 5-bit comparator for comparing the 
magnitude of two binary words. Two outputs are provided: A < B and A > B. A 
= B can be obtained by NO Ring the two outputs with an additional gate. A high 
level on the enable function forces both outputs low. Multiple 1 0566s may be used 
for larger word comparisons . 

• 610 mW MaxlPkg (No Load) 

• tpd..:' Data to Output 6.0 ns typ 
E to Output 2.5 ns typ 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC BURN-IN 

(CONDITION C) 

VCC1 5 

A>8 2 6 

A<8 3 7 

80 4 8 

AO 5 9 

AI 6 10 

81 7 11 

VEE 8 12 

A4 9 13 

84 10 14 

83 11 15 

A3 12 16 

A2 13 

82 14 2 

E 15 3 

VCC2 16 4 

BURN· IN CONDITIONS: 
VTT = - 2.2 V MINI - 2.0 V MAX 
VEE = - 5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

2 GND 

3 51 QtoVrr 

4 51 QtoVrr 

5 OPEN 

7 OPEN 

8 OPEN 

9 OPEN 

10 VEE 
12 OPEN 

13 GNO 

14 OPEN 

15 OPEN 

17 OPEN 
18 OPEN 

19 GNO 

20 GNO 

Inputs Outputs 

E A B 

H X X 

L Word A = Word 8 

L Word A > Word 8 

L Word A < Word 8 

A<B 

L 

L 

L 

H 

A>B 

L 

L 

H 

L 

A05 
B04 
E15 

MOTOROLA MILITARY MECL DATA 
3-165 

Military 10566 

.PO 
1111111 

AVAILABLE AS 

1) JAN: N/A 
2) SMD: NlA 
3) 883: 10566/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 



• 
NOTES 

Pulse 
Generator 0--:

Input 

Channel A 

o ~A 

I. The Pulse generator must be capable of rise and fall 
times of 2.0 ns ± 0.2 ns 

2. Length of CoaxA and CoaxB should be of equal 
lengths for equal time delay. . 

3. 2:1 divider may be used. 
4. tr = tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. RL = 50 n resistor in series with 50 Q coax 

constituting 100 n load. 
6. Unused outputs should be loaded 100 n to ground. 

10566 

VCC=2.0V 

2511F 

±20% I I 

D.U.T. 

VEEL = - 3.2 Vdc 
±O.OO5V 

O.II1F 
±20% 

Figure 1. Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
3·166 

Channel B 

O.II1F I ±20% 

o~· 
RL 



VOUT 

NOTES 
1. VIN waveform has the following characteristics: 

a) Pulse width", 20 ns. 
b) frequency = 1.0 MHz. 
c) Ir and tf = 2.0 ns ± 0.2 ns. 

tr 

80% 

50% 

20% 

10566 

",20 n5 

80% 

50% 

20% 

80% 

50% 

20% 

80% 

50% 

20% 

tf 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MEeL DATA 
3·167 

PS1 

PS2 
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10566 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpin is maintained. Outputs are terminated through a 1000 resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA = 125 °e -0.63 

TA=-55°e -0.88 

Units 

I 
Test Voltage Values (Volts) 

VIL VIHl VILl PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin ASSignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 

Min Max Min Max Min Max VIH VIL VIHl VILl VEE Vee P.U.T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 4,5 8 1,16 2,3 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 4,5,15 8 1.16 2,3 

VOL1 Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 4.5 15 4-7, 8 1,16 2.3 9-14 

VOHl High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 4.5 4-7. 8 '1,16 2.3 9-14 

IIH Input Current High 220 375 375 IIA 
4-7. 8 1.16 4-7,9-15 9 -15 

IlL Input Current Low 0.5 0.3 0.5 IIA 
4-7. 8 1,16 4-7,9-15 9-15 

lEE 
Power Supply Drain -106 -117 -117 rnA 8 1.16 8 Current 

-- --- - - -'---- - - -- - ---- --- - - -------- -- --
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10566 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the de specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltsge Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for DlL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T. 

tTLH Rise Time 1.1 3.5 1.1 4.1 1.1 3.8 ns 2-5,7,9,10 2,3 1,16 8 2,3 

ITHL Fall Time 1.1 3.5 1.1 4.1 1.1 3.8 ns 2-5,7,9,10 2,3 1,16 8 2,3 

tPLHI Propagation Delay 1.0 3.6 1.0 4.2 1.0 3.9 ns 2-5,7,9,10 2,3 1,16 8 2,3 
tpHL Data to Output 

tpHU Propagation Delay 1.0 7.6 1.0 8.9 1.0 8.2 ns 2-5,7,9,10 2,3 1,16 8 2,3 
tpLH Clock to Output 

.. - ---- - -- --- - -- ---- --L __ 

I 



® /tIIOTOROLA 

Quad Latch 
ELECTRICALLY TESTED PER: 
MPG 10568 

Military 10568 

The 10568 is a Quad Latch with common clocking to all four latches. Separate 
output enabling gates are provided for each latch, allowing direct wiring to a bus. 
When the clock is high, outputs will follow the D inputs. Information is latched on 
the negative-going transition of the clock. 

IJiJJJIIJt 
.PO 

1111111 
• 435 mW MaxlPkg (No Load) 

• tpd = G to Q = 2.0 ns typ 
= D to Q = 3.0 ns typ 
= C to Q = 4.0 ns typ 

PIN ASSIGNMENTS 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: 105681BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

• 

• tr, tf = 2.0 ns typ (20% - 80%) 

FUNCTION OIL FLATS LCC BURN-IN 

VCC1 1 5 

00 2 6 

DO 3 7 
G1 4 8 
Go 5 9 

01 6 10 

01 7 11 
VEE 8 12 
02 9 13 
G3 10 14 

02 11 15 

G2 12 16 
Cc 13 
03 14 2 

03 15 3 

VCC2 16 4 

BURN -IN CONDJnONS: 
VTT = - 2.2 V MINI- 2.0 V MAX 
VEE = - 5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

G C 0 Qn +1 

H 0 0 L 

L L 0 an 
L H L L 

L H H H 

o = Don't Care 

2 
3 
4 
5 
7 
8 
9 
10 
12 
13 
14 
15 
17 
18 
19 
20 

(CONDITION C) 

GND 

510toVTT 
GND 

OPEN 
OPEN 

510toVTT 
GND 
VEE 
GND 

OPEN 

510toVTT 
OPEN 
GND 
GND 

510toVTT 
GND 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

00 3 -----t 

Ga5 --t------' 
2QO 

G14 --t-----..a..lr----

(3212 --t------' 
Gil0 --r~::::::::::::::::;-"""'f~ 1503 

0314 ---~ 

MOTOROLA MILITARY MECL DATA 
3-170 



NOTES 

Pulse 
Generator 0--;

Input 

Channel A 

o Om, 

1. The Pulse generator m 
times of 2.0 ns ± 0.2 ns 

usl be capable of rise and fall 

2. Length of CoaxA and C oaxa should be of equal 
elay. lengths for equal time d 

3.2:1 divider may be used. 
4. tr = tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. RL = 50 Q resistor in series with 50 Q coax 

constituting 100 Q load. 
6. Unused outputs should be loaded 100 Q to ground. 

10568 
VCC=2.0V 

25I1F .,b 
±20% J .,b O.II1F I ±20% 

D.U.T. 

8 

VEEL = - 3.2 Vdc 
± 0.005 V 

Figure 1. Switching Test Circuit 

Chan 

k O.II1F I ±20% 

~ -r80-%-----~80-%~I- - - - - - PSI 

50% 50% 
20% 20% 

14------ l!! 20 ns ----.-I 

Vo~ _______ ~--J 

80% 

50% 
20% 

Your --------......1---:..;:.;: 

NOTES 
1: VIN waveform has the following characteristics: 

a) Pulse width ~ 20 ns. 
b) frequency = 1.0 MHz. 
c) tr and If = 2.0 ns ± 0.2 ns. 

80% 

50% 
20% 

.'----- PS2 

80% 

50% 
20% 

50% 
20% 

Figure 2. Switching Test Circuit Waveform 

MOTOROLA MILITARY MECL DATA 
3-171 

nelB 
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10568 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA = 125 °e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = OV, Output Load = 100 n to-2.0 V 

Min Max Min Max Min Max VIH VIL VIH1 VIL1 VEE Vee P.U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 3,7,9,13,14 8 1,16 2,6,11,15 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 3-5,7,9, 
8 1,16 2,6,11,15 10,12 -14 

Vou Low Output Voltage -1.60 -1.525 -1.635 V 3,7,9,13,14 4,5, 3,7, 8 1,16 2,6,11,15 10,12 9,14 

VOHl High Output Voltage -0.95 -0.845 -1.10 V 3,7,9,13,14 3,7, 4,5, 8 1,16 2,6,11,15 9,14 10,12 

IIHl Input Current High 290 495 495 !iA 13 8 1,16 13 

IIH2 Input Current High 245 415 415 !iA 3,7,9,14 8 1,16 3,7,9,14 

IIH3 Input Current High 265 450 450 !iA 
4,5, 

8 1,16 4,5,10,12 10,12 

IlL Input Current Low 0.5 0.3 0.5 I1A 
3· 5, 7, 9, 8 1,16 3-5,7,9,10, 
10,12-14 12 ·14 

lEE 
Power Supply Drain -75 -83 -83 rnA 8 1,16 8 Current 

- - -
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10568 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°C -0.78 

TA=125°C -0.63 

TA=-55°C_ -0.88 
~---

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
-- -- -- - - - - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°C + 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 PS2 P.U. T. 

ITLH Rise Time 1.1 3.5 1.0 4.0 1.0 3.9 ns 3-5,7,9, 2,6,11,15 1,16 8 2,6,11,15 10,12-14 

ITHL Fall lime 1.1 3.5 1.0 4.0 1.0 3.9 ns 3-5,7,9, 2,6,11,15 1,16 8 2,6,11,15 10,12-14 

tpHL' Propagation Deiay 1.0 5.6 1.0 6.6 1.0 6.1 ns 3- 5, 7, 9, 2,6,11,15 1,16 8 5,10, 2,6,11,15 
tpLH Clock to Output 10,12-14 13 

tPHL! Propagation Delay 1.0 5.4 1.0 6.3 1.0 5.8 ns 3-5,7,9, 2,6,11,15 1,16 8 5,10, 2,6,11,15 
tpLH Data to Output 10,12-14 13 

tPHL! Propagation Delay 1.0 3.1 1.0 3.6 1.0 3.4 ns 3-5,7,9, 2,6,11,15 1,16 8 7,9,14 2,6,11,15 
tpLH Gate to Output 10,12-14 

ts Setup lime 2.5 2.5 2.5 ns 3,7,9, 2,6,11,15 1,16 8 2,6,11,15 11,14 

tH Hold lime 1.0 1.0 1.0 ns 3,7,9, 2,6,11,15 1,16 8 2,6,11,15 
- ---- --- L __ ----- --- - - - -

__ 11, ~ __ 
---- - --- - - - - - - -



® MOTOROLA 

9 + 2-Bit Parity 
Generator-Checker 
ELECTRICALLY TESTED PER: 
MPG 10570 

The 10570 is a 11-bit parity circuit, which is segmented into 9 data bits and 2 
control bits. Output A generates odd parity on 9-bits; that is, Output A goes high 
for an odd number of high logic levels on the bit inputs in only 2 gate delays. 

The control inputs can be used to expand parity to larger numbers of bits with 
minimal delay or can be used to generate even parity. To expand parity to larger 
words, the 10570 can be used with the 10560 or other 10570's. The 10570 can 
generate both even and odd parity . 

• 410 mW MaxlPkg (No Load) 
• tpd = 2.5 ns typ (Control Inputs to B Output) 

= 4.0 ns typ (Data Inputs to A Output) 
= 6.0 ns typ (Data Inputs to B Output) 

• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

A 2 6 3 

DO 3 7 4 

01 4 8 5 

02 5 9 7 

03 6 10 8 

04 7 11 9 

VEE 8 12 10 

05 9 13 12 

06 10 14 13 

07 11 15 14 

08 12 16 15 

High 13 17 

Low 14 2 18 

B 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Truth Table 

Inputs Outputs 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVn 

GND 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

51 ntoVn 

GND 

Sum of 0 Inputs Odd Parity Output Even Parity Output 
at High Level A 

Even Low 
Odd High 

B 

High 
Low 

MOTOROLA MILITARY MECL DATA 
3-174 

Military 10570 

iJJJJJIJJt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:1057DnSXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

003 _.o.T"""_ 
01 4 
02 5 -H--' 
03 6 -...---..... 
04 7 
05 9 _7:L..-' 

06 10 -"..--. 
07 11 
0812 --n...._ 



Pulse 
Generator 
Input 

Channel A 

D~A 

10570 

251lF 

±20% * 

VCC=+2.0V 
± 0.005 V 

D.U.T 

VEEL=-3·2V 
±0.OO5V 

Figure 1. Switching Test Circuit and Waveforms 

80% 
50% 
20% 

80% 
50% 
20% 

1+----- ~ 20 ns -----l-! 

VOUT 

NOTES 

trHL 

80% 

50% 
20% 

80% 

50% 
20% 

1. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. 2:1 divider may be used. 
3. Length of CoaxA and CoaxB should be equal for equal time delay. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
S. RL = SO Q resistor in series with SO Q coax constituting the 100 Q load. 
6. Unused outputs should be loaded 100 Q to ground 
7. PW~20 ns. 
8. fiN = 1.0 MHz. 

Figure 2 

MOTOROLA MILITARY MECL DATA 
3-17S 

80% 

50% 
20% 

80% 

50% 
20% 

Channel B 

D~" 
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10570 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 
------- -

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e _55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 g to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIH1 VIL1 VEE Vee _ P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 3-7, 8 1,16 2,15 Voltage 9-14 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 3-7, 8 1,16 2,15 Voltage 9-14 

VOHl 
High Output -0.95 - 0.78 -0.845 -1.63 - 1.10 -0.88 V 3 -7, 8 1,16 2,15 Voltage 9-14 

VOL1 
Low Output -1.85 -1.60 -0.82 -1.525 -1.92 -1.635 V 3-7, 8 1,16 2,15 Voltage 9-14 

lEE 
Power Supply -71 -78 -78 mA 8 1,16 8 Drain Current 

IIH 
Input Current 220 375 375 IlA 

3-7, 8 1,16 3-7,9-14 High 9-14 

IlL 
Input Current 0.5 0.3 0.5 I1A 

3-7, 8 1,16 3-7,9-14 Low 9-14 
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10570 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linearfpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA =25 DC - 0.78 

TA=125 De -0.63 

TA=-55 De - 0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHI VIL1 PSI PS2 VEE VEEL 

-1.85 - 1.105 -1.475 + 1.11 + 0.31 - 5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 + 0.36 - 5.2 - 3.2 

- 1.92 -1.255 - 1.510 + 1.01 +0.28 - 5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 DC + 125 DC -55 DC Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n 10 GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL VEE P.U. T. 

trLH Rise Time 1.5 3.9 1.5 4.8 1.5 4.5 ns 3,7, II, 13 2, IS 1,16 8 16 2, IS 

tTHL Fall Time 1.5 3.9 1.5 4.8 1.5 4.5 ns 3,7,11.13 2,15 1,16 8 16 2,15 

tPLHi Propagation Delay 1.5 4.0 1.5 4.8 1.5 4.6 ns 3,7,11,13 2, IS 1,16 8 16 2,15 
IPHL Carry Input to B 

tPHLi Propagation Delay 2.0 6.0 2.0 8.0 2.0 7.5 ns 3,7,11,13 2,15 1,16 8 16 2,15 
tpLH Other Inputs to A 

tpctltpd 
Propagation Delay 2.0 8.8 4.0 10.5 4.0 10.0 ns 3,7,11,13 2, IS 1,16 8 16 2, IS 
Other Inputs to B 



® MOTOROLA 

Dual Binary to 1-4 Decoder (Low) 
ELECTRICALLY TESTED PER: 
MPG 10571 

The 10571 is a binary coded 2 line to dual 4 line decoder with selected outputs 
low. With either EO or E1 high, the corresponding selected 4 outputs are high. The 
common enable E, when high, forces all outputs high. 

• 445 mW MBXlPkg (No Load) 

• tpd = 4.0 ns typ 
• tr, tf = 2.0 ns typ (20"k - 80%) 

PIN ASSIGNMENTS 

FUNcnON OIL FLATS LCC 

VCC1 5 2 

E1 2 6 3 

Q13 3 7 4 

Q12 4 8 5 

Q11 5 9 7 

Q10 6 10 8 

B 7 11 9 

VEE 8 12 10 

A 9 13 12 

003 10 14 13 

Q02 11 15 14 

Q01 12 16 15 

QOO 13 17 

EO 14 2 18 

E 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

GND 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

OPEN 

VEE 

OPEN 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

GND 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
3-178 

Military 10571 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:10571n3XAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

10003 

11002 

12001 

13000 

3013 

4012 

5011 

6010 



Enable Inputs 

E EO 

L L 
L L 
L L 
L L 
L L 
L H 
H 0 

o = Don't Care 

Pulse 
Generator 
Input 

El 

L 
L 
L 
L 
H 
L 

0 

10571 

TRUTH TABLE 
Inputs Outputs 

A B Ql0 Qll Q12 Q13 Qoo QOl Q02 

L L L H H 
L H H L H 
H L H H L 
H H H H H 
L L H H H 
L L L H H 

0 0 H H H 

Channel A 

D--~" VCC=+2.0V 

25J.1F 

±20%~ 

D.U.T 

O.lJ.1F 
~ ±20% 

8 t-------. 

VEEL =-3.2 V 
± 0.005 V 

Figure 1. Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
3-179 

H L H H 
H H L H 
H H H L 
L H H H 
H L H H 
H H H H 
H H H H 

Channel B 

D-'~" 
RL 

Q03 

H 
H 
H 
L 
H 
H 
H 



.. 

Ir 
80% 
50% 
20% 

VIN 

tPLH 

VO~ ________ ~--J 

trHL 
VOUT --------+-~~I 

NOTES 

10571 

<!20ns 

80% 

50% 

20% 

80% 

50% 

20% 

1. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. 2:1 divider may be used. 
3. Length of CoaxA and Coaxe should be equal for equal time delay. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
5. RL = 50 n resistor in series with 50 n coax constituting the 100 n load. 
6. Unused outputs should be loaded 100 n to ground 

NOTES 
VIN has the following characteristics: 

a) PW<!20ns. 
b) fiN = 1.0 MHz. 
c) tr and tf = 2.0 ns ± 0.2 ns. (20% • 80%) 

800/. 
50% 
20% 

80% 

50% 
20% 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3·180 

PSl 

PS2 
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10571 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA =25 De - 0.78 

TA=125 De -0.63 

TA =-55 De - 0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHI VILt PSI PS2 VEE VEEL 

- 1.85 -1.105 -1.475 + 1.11 +0.31 - 5.2 - 3.2 

-1.82 -1.000 -1.400 + 1.24 + 0.36 - 5.2 -3.2 

-1.92 -1.255 -1.510 + 1.01 + 0.28 - 5.2 -3.2 
-- -- - [. - ---

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 De + 125 De -55 De Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIH1 VIL1 VEE Vee P.U. T. 

VOH 
High Output - 0.93 - 0.78 -0.825 -0.63 - 1.08 - 0.88 V 15 8 1,16 3 -6,10 -13 
Voltage 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 7,9 8 1,16 3 - 6,10 -13 
Voltage 

VOHI 
High Output -1.60 - 1.525 -1.635 V 7,9 4 -7, 8 1,16 3 - 6,10 -13 
Voltage 14, 15 

VOL1 
Low Output -0.95 - 0.845 -1.10 V 7,9 4 -7, 8 1,16 3- 6,10 -13 
Voltage 14,15 

IIHI 
Input Current 220 375 375 I'A 

2,7,9, 8 1,16 2,7,9,14,15 
High 14,15 

IlL 
Input Current 0.5 0.3 0.5 I'A 

2,7,9, 3-7, 8 1,16 2,7,9,14,15 
Low 14,15 9 -13 

lEE 
Power Supply -77 - 85 - 85 mA 8 1,16 8 
Drain Current 

.- - --
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10571 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for DIL package, check Pin Assignments 
Functional 
Parameters: SubgroupS Subgroup 10 Subgroup 11 Vee = 2_0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl P.U. T. 

trLH Rise Time 1.1 3.3 1.0 3.9 1.0 3.6 ns 2,7,9,14, 3-6,10-13 1,16 8 2,7,9,14 1,2,14,15 15 

trHL Fall Time 1.1 3.3 1.0 3.9 1.0 3.6 ns 2,7,9,14, 3-6,10-13 1,16 8 2,7,9,14 1,2,14,15 15 

tpLH Propagation Delay 1.5 6.0 1.2 7.0 1.3 6.5 ns 2,7,9,14, 3-6,10-13 1,16 8 2,7,9,14 1,2,14,15 15 

tpHL Propagation Delay 1.5 6.0 1.2 7.0 1.3 6.5 ns 2,7,9,14, 3-6,10-13 1,16 8 2,7,9,14 1,2,14,15 15 
.. 



® IfIIOTOROLA 

Dual Binary to 1-4 Decoder (High) 
ELECTRICALLY TESTED PER: 
MPG 10572 

The 10572 is a binary coded 21ine to dual 4 line decoder with selected outputs 
high. With either EO or E 1 low, the corresponding selected 4 outputs are low. The 
common enable E, when high, forces all outputs low. 

• 445 mW MaxlPkg (No Load) 

• tpd = 4.0 ns typ 

• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

El 2 6 3 

Q13 3 7 4 

Q12 4 8 5 

Qll 5 9 7 

Ql0 6 10 8 

B 7 11 9 

VEE 8 12 10 

A 9 13 12 

Q03 10 14 13 

Q02 11 15 14 

QOl 12 16 15 

QOO 13 17 

EO 14 2 18 

E 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

GND 

510loVn 

510loVn 

51010Vn 

51010 Vn 

OPEN 

VEE 

OPEN 

510loVn 

51010Vn 

510loVn 

51010Vn 

GND 

OPEN 

GND 

MOTOROLA MILITARY MECL DATA 
3·183 

Military 10572 

iJJJIIIJJt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: N/A 
2) SMD: N/A 
3) 883: 105721BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCCI 1 

E1 
013 3 

LOGIC DIAGRAM 

10003 

11002 

12001 

13000 

3013 

4012 

5011 

6010 



Enable Inputs 

E Eo 
L H 
L H 
L H 
L H 
L L 
L H 
H 0 

o = Don't Care 

Pulse 
Generator 
Input 

E1 

H 
H 
H 
H 
H 
L 

0 

Inputs 

A B 

L L 
L H 
H L 
H H 
L L 
L L 

0 0 

Channel A 

0-

10572 

TRUTH TABLE 

010 
H 
L 
L 
L 
L 
H 
L 

011 012 
L L 
H L 
L H 
L L .. 

L L 
L L 
L L 

VCC=+2.0V 

O,U.T 

8 

VEEL=-3·2V 
±O.OOSV 

Outputs 

013 000 

L H 
L L 
L L 
H L 
L H 
L L 
L L 

Figure 1. Switching Test Circuit 

MOTOROLA MILITARY MECL DATA 
3-184 

001 002 QQ3 

L L L 
H L L 
L H L 
L L H 
L L L 
L L L 
L L L 

ChannelB 

o Os, 



VIN 

tPLH 

VOUT 

NOTES 

Ir 
80'10 
50'10 

20'10 

trHL 

tPHL 

10572 

:1: 20 ns 

80'10 

50'10 
20'10 

80'10 

50'10 
20'10 

t. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. 2:1 divider may be used. 
3. Length of CoaxA and CoaxB should be equal for equal time delay. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
5. RL = 50 a resistor in series with 50 a coax constituting the 100 a load. 
6. Unused outputs should be loaded 100 a to ground 

NOTES 
VIN has the following characteristics: 

a) PW:1:20ns. 
b) fiN = 1.0 MHz. 
c) tr and If = 2.0 ns ± 0.2 ns. (20% - 80%) 

80'10 
50'10 
20'10 

80'10 

50'10 
20'10 

80'10 

50'10 
20'10 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-185 

PSt 

PS2 



s:: 

a 
~ 
s; 
s:: 

<;>1: 
--I 
m~ 

-< 
s:: 
rn 
p 
C 

~ 

10572 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has ·been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 (.I resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHI VILI PSI PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIH1 VILI VEE Vee P_U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 2,7, 8 1,16 3-6,10-13 
Voltage 9,14 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.635 V 15 8 1,16 3-6,10-13 
Voltage 

VOU 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 2,7, 2,7, 8 1,16 3-6,10-13 
Voltage 9,14 9,14 

VOHI 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 2,7, 2,7, 7,15 8 1,16 3-6,10-13 
Voltage 9,14 9,14 

IIH1 
Input Current 220 375 375 I1A 

2,7,9, 8 1,16 2,7,9,14,15 
High 14,15 

IlL 
Input Current 0.5 0.3 0.5 ItA 

2,7,9, 8 1,16 2,7,9,14,15 
Low 14,15 

lEE 
Power Supply -77 -85 -85 rnA 8 1,16 8 
Drain Current 

_ .. - -- -
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10572 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuitis 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA = 25 °e -0.78 

TA = 125 °e - 0.63 

TA =-55 °e - 0.88 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 - 5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 - 5.2 - 3.2 

-1.92 -1.255 ·1.510 + 1.01 +0.28 -5.2 - 3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e - 55 °e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 P. U. T. 

tTLH Risenme 1.1 3.3 1.0 3.9 1.0 3.6 ns 2,7,9,14, 3 - 6,10 -13 1,16 8 2,7,9,14 3 - 6,10 -13 
15 

trHL Fall Time 1.1 3.3 1.0 3.9 1.0 3.6 ns 2,7,9,14, 3 - 6,10 -13 1,16 8 2,7,9,14 3 - 6,10 -13 
15 

tpLH Propagation Delay 1.5 6.0 1.2 7.0 1.3 6.5 ns 2,7,9,14, 3 - 6,10-13 1,16 8 2,7,9,14 3 - 6,10-13 
15 

tpHL Propagation Delay 1.5 6.0 1.2 7.0 1.3 6.5 ns 2,7,9,14, 3 - 6,10 -13 1,16 8 2,7,9,14 3 - 6,10-13 
15 

- - . L. 

I 



.. 

® MOTOROLA 

Quad 2-lnput Multiplexer/Latch 
ELECTRICALLY TESTED PER: 
MPG 10573 

The 10573 is a quad two channel multiplexer with latch. It incorporates com
mon clock and common data select inputs. The select input determines which 
data input is enabled. A high (H) level enables data inputs 000, 020, and 030 
and a low (L) level enables data inputs 001, 011, 021, and 031. Any change on 
the data input will be reflected at the outputs while the clock is low. 

The outputs are latched on the positive transition of the clock. While the clock 
is in the high state, a change in the information present at the data inputs will not 
effect the output information. 

• 380 mW MaxlPkg (No Load) 
• tpd = 2.5 ns typ (All Output Loaded) 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC 

ao 
a1 
011 

010 

001 

000 

Clock 

VEE 

Select 

031 

030 

021 

020 

a3 
a2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 

2 

3 

VCC 16 4 

BURN -IN CONDtnONS: 
VTT = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

TRUTH TABLE 
Inputs Output 

Select Clock OOn +1 
H L COO 
L L 001 

0 L aOn 

0= Oon~care 

2 

3 

4 

5 

7 

8 

9 

10 

12 

13 

14 

15 

17 

18 

19 

20 

BURN-IN 

(CONDITION C) 

51 ntoVTT 

51 ntoVTT 

GNO 

OPEN 

GNO 

OPEN 

OPEN 

VEE 

OPEN 

GNO 

OPEN 

GNO 

OPEN 

51 ntoVTT 

51 ntoVTT 

GNO 

MOTOROLA MILITARY MECL OATA 
3-188 

Military 10573 

IJiJJIIJJt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NJA 
2)SMD: NJA 
3) 883: 105731BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

vee 
01 02 

011 03 

010 020 

001 021 

000 

031 

VEE Select 

LOGIC DIAGRAM 

100 

201 

15 Q2 

14 Q3 



NOTES 

Pulse 
Generator 
Input 

Channel A 

10573 

VCC=+2.0V 

D.U.T 

1. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. 2:1 divider may be used. 
3. Length of CoaxA and CoaxB should be equal for equal time delay. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 

VEEL = -3.2 Vdc 
± 0.005 V 

5. RL = 50 n resistor in series with 50 n coax constituting the 100 n load. 
6. Unused outputs should be loaded 100 n to ground 

NOTES 
VIN has the following characteristics: 

a) PW<!20ns. 
b) 'IN = 1.0 MHz. 
c) tr and tf = 1.0 ns ± 0.1 ns. (20% - 80%) 

tr 

80% 80% 
50% 50% 

20% 20% 

<! 20 ns 

tPLH 

80% 

50% 

Your -----+--' 20% 

trHL Your -----1----'''-;.1 
80% 

50% 

20% 

tPHL 

O.1IlF I ±20% 

80% 

50% 

20% 

80% 

50% 

20% 

I O.IIlF± 20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-189 

Channel B 

0-

.. 
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10573 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA = 125 °e -0.63 

TA=-55°e - 0.88 

Units 

II 
Test Voltage Values (Volts) 

VIL VIHl VILt PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 - 5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 - 5.2 - 3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHl VILl VEE Vee P. U. T. 

VOH 
High Output -0.93 -0.78 -0.825 - 0.63 -1.08 -0.88 V 3,5,10, 8 16 1,2,14,15 Voltage 12 

VOL 
Low Output -1.85 -1.62 - 1.82 -1.545 -1.92 -1.655 V 3-7, 3,5,10, 7,9 3 -7, 8 16 1,2,14,15 Voltage 9-13 12 9 -13 

Vall 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 3 -7, 3,5,7, 3-7, 7,9 8 16 1,2,14,15 Voltage 9-13 10-13 9 -13 

VOHI 
High Output -0.95 - 0.78 -0.845 -0.63 -1.10 - 0.88 V 8 16 1,2,14,15 
Voltage 

lEE 
Power Supply -66 -73 -73 rnA 8 16 8 Drain Current 

IIH 
Input Current 250 425 425 ~A 7,9 8 16 7,9 High 

IIHl 
Input Current 295 500 500 ~A 

3-6, 
8 16 3-7, 

High 10 -13 10-13 

IlL 
Input Current 0.5 0.3 0.5 ~A 

3-7, 8 16 3-7, 
Low 9-13 10-13 
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10573 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA = 25 DC -0.78 

TA = 125 DC - 0.63 

TA = -55 DC - 0.88 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 + 0.31 - 5.2 - 3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 - 5.2 -3.2 

- 1.92 - 1.255 -1.510 + 1.01 +0.28 - 5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 DC + 125 DC - 55 DC Pinouts referenced are for DIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl VIH VIL P. U. T. 

ITLH Rise Time 1.5 3.5 1.4 7.5 1.0 4.2 ns 3 -7, 1,2,14,15 16 8 
3,5, 1,2,14, 

9 -13 10,12 15 

ITHL Fall Time 1.5 3.5 1.4 7.5 1.0 4.2 ns 3 -7, 1,2,14,15 16 8 3,5, 1,2,14, 
9 -13 10,12 15 

tpd 
Propagation Delay 1.3 5.7 1.2 7.0 1.0 6.5 ns 3 -7, 1,2,14,15 16 8 3,5, 1,2,14, 
Select to 0 9 -13 10,12 15 

tpd 
Propagation Delay 1.0 3.5 1.1 5.5 0.8 3.9 ns 3 -7, 1,2,14,15 16 8 3,5, 1,2,14, 
DatatoO 9 -13 10, 12 15 

tpd 
Propagation Delay 1.6 6.8 1.4 7.5 1.6 7.5 ns 

3 -7, 1,2,14,15 16 8 3,5, 1,2,14, 
Clock toO 9 -13 10,12 15 

tset 
Setup Time 3.0 3.0 4.0 ns 3 -7, 1,2,14,15 16 8 9 9 1 
Select to 0 9 -13 

tset 
Setup Time 2.0 2.0 2.0 ns 

3 -7, 1,2,14,15 16 8 5,6 5,6 1 
Data to 0 9 -13 

thold 
Hold Time 2.5 2.5 2.5 ns 3 -7, 1,2,14,15 16 8 9 9 1 
Data Input 9 -13 

thold 
Hold Time 1.5 1.5 1.5 ns 3 -7, 1,2,14,15 16 8 5,6 5,6 1 
Select Input 9 -13 

- - ---

II 
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® MOTOROLA 

Dual 4 to 1 Multiplexer 
ELECTRICALLY TESTED PER: 
MPG 10574 

The 1 0574 is a high speed dual channel multiplexer with output enable capabili
tv. The select inputs determine one offour active data inputs for each multiplexer. 
An output enable forces both outputs low when in the high state. 

• 420 mW MaxlPkg (No Load) 

• tpd = 3.5 ns typ (Data to Output) 

• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

00 2 6 3 

DOO 3 7 4 

002 4 8 5 

001 5 9 7 

003 6 10 8 

A 7 11 9 

VEE 8 12 10 

B 9 13 12 

013 10 14 13 

011 11 15 14 

012 12 16 15 

010 13 17 

Enable 14 2 18 

01 15 3 19 

VCC2 16 4 20 

BURN· IN CONDITIONS: 
VTT = • 2.0 V MAXI· 2.2 V MIN 
VEE = • 5.7 V MAXI· 5.2 V MIN 

TRUTH TABLE 

Enable Address Inputs Outputs 

E B A Qo Ql 

H (2) (2) L L 

L L L DOO 010 

L L H 001 011 

L H L 002 012 

L H H 003 013 

<2> = Oon't Care 

BURN-IN 

(CONDITION C) 

GNO 

51 ntoVTT 

OP.EN 

OPEN 

GNO 

GNO 

GNO 

VEE 
GNO 

GNO 

OPEN 

GNO 

OPEN 

OPEN 

51 ntoVTT 

GNO 

MOTOROLA MILITARY MECL OATA 
3-192 

Military 10574 

IiIIJIIIJJI 
.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:10574nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

Doo 3 ---=!!r ....... 
001 5 o---il~ ........ 
D02 4 ---itM""'-I 
D03 6 ---til:M"-'" 

A7 
89 

Enable ...... """"'~I:h=::::::---J 
Dl0 13 o---H1Ifi.."'" 
Dllll --+fr'L-.r~ ~ 

D1212 ---r;I'L./ 

D1310 ---="L/ 

200 



NOTES 

Pulse 
Generator C>-+ 
Input 

1. VIN has the following characteristics: 
a) pulse width ~ 20 ns. 
b) frequency = 1.0 MHz. 
c) tr and If = 2.0 ns ± 0.2 ns (20% to 80%). 

2. All Input and output cables to the scope are equal length of 50 n 
coaxial cable. Wire length should be 
< 1/4 inch from TPIN 10 input pin and TPOUT to outpUI pin. 

10574 

VCC=+2.0V 

VEEL =-3.2 V 
±0.OO5 V 

Figure 1. Switching Test Circuit 

VIN----""",I 
80% 
50% 
20% 

tf 

VOUT ------""' 
80% 

50% 
20% 

80% 
50% 
20% 

80% 

50% 
20% 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MEeL DATA 
3-193 

VOUT 

0-
50n 

.. 
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10574 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

I 
Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
---L-___ -- _ .. -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +125°e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH Vil VIHl Vill VEE Vee P.U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 3-7, 7,9,14 8 1,16 2,15 9-13 

VOL low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 3,7,9, 3-7 14 9 -13 8 1,16 2,15 14 

VOll low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 3-7 3-7, 7,9 8,14 1,16 2,15 9-13 

VOHl High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 7,9 7,9,14 3-7, 8 1,16 2,15 9 -13 

IIHl Input Current High 220 375 375 ~A 
3-7, 8 1,16 3-7,9-13 9-13 

IIH2 Input Current High 330 565 565 !1A 14 8 1,16 14 

III Input Current low 0.5 0.3 0.5 ~A 
4-7, 

8 1,16 3-7,9-14 9-14 

lEE 
Power Supply Drain -73 -80 -80 rnA 8 1,16 8 Current 

----------
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10574 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to 0.0 volts. 

Test 
Temperature 

TA=25 De 

TA= 125 DC 

TA=-55 De 

VIH 

-0.78 

-0.63 

-0.88 

VIL 

-1.85 

-1.82 

-1.92 

Test Voltage Values (Volts) 

VIHl VILl PSl PS2 

-1.105 -1.475 +1.11 +0.31 

-1.000 -1.400 +1.24 +0.36 

-1.255 -1.510 +1.01 +0.28 
- ---~-- -

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

VEE VEEL 

-5.2 -3.2 

-5.2 -3.2 

-5.2 -3.2 

+25 De + 125 DC -55 De Pinouts referenced are for DlL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 P.U. T. 

trLH Rise Time 1.1 3.3 0.9 3.4 0.9 3.3 ns 3-7,9-13 2,15 1,16 8 3,4,5,7,9, 2,15 11,12,13 

trHL Fall Time 1.1 3.3 0.9 3.4 0.9 3.3 ns 3-7,9-13 2,15 1,16 8 3,4,5,7,9, 2,15 11,12,13 

tpLHI Propagation Delay 2.0 6.2 1.9 6.2 1.8 6.3 ns 3-7,9-13 2,15 1,16 8 3,4,5,7,9, 2, 15 
tpHL Address (Pin 7) 11,12,13 

tPHt! Propagation Delay 1.0 3.1 0.9 3.1 0.9 3.2 ns 3-7,9-13 2,15 1,16 8 3,4,5,7,9, 2,15 
tpLH Enable (Pin 14) 11,12,13 

tpLHI Propagation Delay 1.5 4.7 1.2 4.7 1.3 4.8 ns 3-7,9-13 2,15 1,16 8 3,4,5,7,9, 2,15 
tpHL 11,12,13 



® MOTOROLA 

Quint Latch 
ELECTRICALLY TESTED PER: 
MPG10575 

The 10575 is a high speed,low power quint latch. It features five D type latches 
with common reset and a common two-input clock. Data is transferred on the 
negative edge of the clock and latched on the positive edge. The two clock inputs 
are ·OR"ed together. 

Any change on the data input will be reflected at the outputs while the clock is 
low. The outputs are latched on the positive transition ofthe clock. While the clock 
is In the high state, a change in the information present at the data inputs will not 
effect the output info,rmation. The reset input is enabled only when the clock is 
in the high state. 

• 560 mW MaxlPkg (No Load) 
• tpd = 2.5 ns typ 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS 

VCCl 5 

02 2 6 

03 3 7 

04 4 8 
04 5 9 
Co 6 10 
C1 7 11 
VEE 8 12 
03 9 13 
00 10 14 
Reset 11 15 
01 12 16 
02 13 1 

00 14 2 

01 15 3 

VCC2 16 4 

BURN - IN CONDITIONS: 
VTT = -2_0 V MAXI- 2_2 V MIN 
VEE = -5_7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

D Co C1 Reut 

L L L 0 

H L L 0 

0 H 0 L 

0 0 H L 

0 H 0 H 

0 0 H H 

12! = Oon't Care 

LCC BURN-IN 

(CONDITION C) 

2 GNO 

3 51 DtoVTT 

4 51 DtoVTT 

5 51 DtoVTT 
7 GNO 
8 OPEN 
9 OPEN 
10 VEE 
12 GNO 
13 GNO 
14 OPEN 
15 GNO 
17 GNO 
18 51 DtoVTT 
19 51 DtoVTT 
20 GNO 

Qn +1 

L 

H 

an 

an 
L 

L 

MOTOROLA MILITARY MECL DATA 
3-196 

Military 10575 

WIll 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: 105751BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

0010 1400 

0112 1501 

~13 2,02 

03 9 303 

~5 404 Qo6 
C1 7 



Dala Input 0---+ 

\ 
TPIN 

NOTES 
t. All input and output cables to the scope are equal 

lengths of coaxial cable. Wire length should be !i 1/4 inch 
from TPIN to input pin and TPOUT to output pin. 

2. Length of CoaxA and CoaxB should be equal for equal 
time delay. 

3. 50 n termination to ground located in each scope channel 
input. 

4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
5. Unused outputs should be loaded 100 n to ground. 
6. frequency = 1.0 MHz. 

10575 

VCC= 2.0 V 

D.U.T. 

8 

::r: O.1I!F 
_ ±20% 

O.II!F * ±20% 
VEEL = ·3.2 Vdc 

± 0.005 V 

Figure 1. Switching Test Circuit 
Resellnput 

CIDCk-U U 
PSt 

VIND 

50% 
Reset PS2 

tPHL VINC 
PSI 

50% 
VOUT Output PS2 
Q 

VOUT 

-0 

Clock Input 

Data Input 
-_PSt 

Data 

Output PS2 
tf 

Data 

Clock 

Output ~ 
Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-197 

TPOUT 

PSt 

PS2 

PSt 

PS2 

PSt 

PS2 
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10575 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25De -0.78 

TA = 125 De -0.63 

TA=-55 De -0.88 

Units 

Test Voltage Values (Volts) 

VIL VlHl VIL1 PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De + 125 De -55 De Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 n to - 2.0 V 

Min Max Min Max Min Max VIH VIL VIHl VIL1 VEE Vee P.U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5,9,10, 8 1,16 2 -4,14,15 12, 13 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 8 1,16 2-4,14,15 

5,6,9, 
5, 5-7,9, 

VOL1 Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 10,11, 
9 -13 11 10,11,13 8 1,16 2-4,14,15 

13 

5,6,9, 
5,6,9, 5-7,9, 

VOH1 High Output Voltage -0.95 -0.78 -0.845 -0.62 -1.10 -0.88 V 10,11, 10-13 10,11,13 11 8 1,16 2-4,14,15 
13 

IIHl Input Current High 290 495 495 ~ 
5,9,10, 8 1,16 5,9,10,12, 
12,13 13 

IIH2 Input Current High 650 1100 1100 IlA 11 8 1,16 11 

IIH3 Input Current High 290 495 495 ~ 6,7 8 1,16 6, 7 

IlL Input Current Low 0.5 0.3 0.5 ~ 
5 -7, 8 1,16 5 -7, 
9 -13 9 -13 

lEE 
Power Supply Drain -97 -107 -107 mA 8 1,16 8 
Current 

- - - -- -- - --- - -- ----- -- ----------
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10575 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to 0.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA = 25"e -0.78 

TA = 125"e -0.63 

TA = -55"e -0.88 

Units 

Test Voltage Values (Volts) 

YIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25"e + 125 "e -55 "e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T. 

tTLH Rise Time 1.1 3.5 1.0 4.1 1.0 3.8 ns 5,6,9-13 2 - 4,14,15 1,16 8 2 - 4,14,15 

tTHL Fall Time 1.1 3.5 1.0 4.1 1.0 3.8 ns 5,6,9-13 2 - 4,14,15 1,16 8 2 - 4,14,15 

tpd 
Propagation Delay 1.0 3.9 1.0 4.6 1.0 4.2 ns 5,6,9-13 2 -4,14,15 1,16 8 2 - 4,14,15 ResettoO 

tpd 
Propagation Delay 1.0 3.5 1.0 4.1 1.0 3.8 ns 5,6,9-13 2 - 4,14,15 1,16 8 2 - 4,14,15 
Data to 0 

tpd 
Propagation Delay 1.0 4.3 1.0 5.0 1.0 4.6 ns 5,6,9-13 2 - 4,14,15 1,16 8 2 - 4,14,15 ClocktoO 

tSET Setup Time 2.5 2.5 2.5 ns 6,10,12,13 2 -4,14,15 1,16 8 2 -4,14,15 

tHOLD Hold Time 1.5 1.5 1.5 ns 6,10,12,13 2 - 4,14,15 1,16 8 2 - 4,14,15 
------- - --_ .. - -- ---- --- ---- _ .. - - - ~ - - - - - -- -- - - ,-~- -

11 
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® ItIIOTOROLA 

Hex "0" Master-Slave Flip-Flop 
ELECTRICALLY TESTED PER: 
JM 38510/06103 

The 10576 contains six high-speed, master slave type "0" flip-flops. Clocking 
is common to all six flip-flops. Data is entered into the master when the clock is 
low. Master to slave data transfer takes place on the positive-going Clock transi
tion. Thus, outputs may change only on a positive-going Clock transition. A 
change in the information present at the data (D) input will not affect the output 
information any other time due to the master-slave construction of this device. 

• 630 mW MaxlPkg (No Load) 

• ftoggle = 150 MHz (typ) 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC BURN-IN 

(CONDITION C) 

VCC1 5 2 GND 

00 2 6 3 51 ntoVrr 

01 3 7 4 51 ntoVrr 

02 4 8 5 51 ntoVrr 

DO 5 9 7 GND 

01 6 10 8 GND 

02 7 11 9 GNO 

VEE 8 12 10 VEE 
Clock 9 13 12 CP1 

03 10 14 13 GND 

04 11 15 14 GND 

05 12 16 15 GNO 

03 13 17 510toVrr 

04 14 2 18 51 ntoVrr 

05 15 3 19 51 ntoVrr 

VCC2 16 4 20 GNO 

BURN - IN CONDITIONS: 
Vrr = -2.0 V MAXI- 2.2 V MIN 
VEE = -5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

C 0 Qn +1 
L 0 On 

'H L L 

'H H H 

0= Don't Care 
• A clock H is a clock transition from a Low to a High state 

MOTOROLA MILITARY MECL DATA 
3-200 

Military 10576 

IJiJJJIJJIt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: JM 38510106103 
2)SMD:NlA 
3) 883: 105761BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

Clock 9 



10576 

Scope Inputs 
D C 

Scope Output 
Q 

J~ 
son 

+ 2.0 V ± 0.005V 

O.II1F 

±±200/0 

Data Pulse 
Generator 1--:::+--1-----1 D 

Clock Pulse 
Generator r---::.t----i C 

loon 

NOTES 
1. Perform test in accordance with test table; each output is tested 

separately. 
2. All input and output cables are equal lengths of 50 n coaxial cable. 

Wire length should beS 0.25 inch (6.35 mm) from TPIN to input pin 
and TPOUT to output pin. 

3. Output not under test connected to a 100 n resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one half. 
5. RLI2 = 50 n ± 5.0%. 
6. Scope input = 50 n to ground. 
7. CL (test jig) S 5.0 pF. 

* 0.1 I1F± 200/0 

-3.2 V ± 0.005 V 

8. ZoUT = 50 n. 
Figure 1. Synchronous Switching Test Circuit 

~---tp---~ 

i 

DATA INPUT '-------- VIL2 

CLOCK INPUT -----' 

QOUTPUT 

NOTES 
1. Note that observed pulse amplitude is attenuated by one half. 
2. tP(data) = 150 ns. 
3. Ip(clock) = 40 ns. 
4. PRR = 1.0 MHz. 
5. trHL = trLH = 2.0 ns (20% to 80%). 

Figure 2. Synchronous Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-201 

VIH2 

II 
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10576 

Scope Inputs 

~ ~ +2.0V±0.OO5V 
Scope Output 

Q 

-f1J ~ 2511F O.lI1F 
±20% ~ ~±20% 

500 500 

Data Pulse 0---+ 
Generator 

::r 
TPIN 1000 -= 

Clock Pulse 
0---+ Generator /::c 1000 

TPIN -= 

NOTES 
1. Perform test in accordance with test table; each output is tested 

separately. 
2. All input and output cables are equal lengths of 50 a coaxial cable. 

Wire length should be s; 0.25 inch (6.35 mm) from TPIN to input pin 
and TPOUT to otuput pin. 

3. Output not under test connected to a 100 a resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one half. 
5. RLJ2 = 50 a ± 5.0%. 
6. Scope input = 50 a to ground. 
7. CL (test jig) s; 5.0 pF. 

D 

C 

Vee 

::r 0.1I1F ±20% 

.,'3.2 V ± 0.005 V 

8. ZOUT = 50 o. 
Figure 3. Setup and Hold Test Circuit 

~ 

r--...,.-+------------- VIH2 

DATA INPUT '---------------VIL2 

CLOCK INPUT VIL2 

QOUTPUT 
190% 

10% ---
trLH t 10% 

trHL 

NOTES 
1. Note that observed pulse amplitude is attenuated by one half. 
2. tP(data) = 40 ns. 
3. tp(clock) = 40 ns. 
4. PRR = 1.0 MHz. 
5. ITHL = ITLH = 2.0 ns (20% to 80%). 

Figure 4. tSETUP and tHOLD Waveforms 

MOTOROLA MILITARY MECL DATA 
3·202 
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10576 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA = 125 °e -0.63 

TA =-55 °e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VITH VITL VIHl VILl VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
-~-

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 °e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: Subgroup 2 Subgroup 3 

Min Max Min Max Min Max VIHl VILl VITH VITL elk VEE Vee P.U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5 -7, 9 8 16 2-4,13-15 
10 -12 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 5-7, 8 16 2 - 4,13 -15 10 -12 

VOTL Low Output Voltage -1.60 -1.525 -1.635 V 6,7,10 -12 6,7, 6,7, 5 -7, 9 a 16 2-4,13-15 10-12 10 -12 10 -12 

VOTH High Output Voltage -0.95 -0.845 -1.10 V 5 -7,10 -12 5-7, 5-7, 9 a 16 2 - 4, 13 -15 10-12 10 -12 

IIHl Input Current High 220 375 375 /lA 5 -7,10 -12 8 16 5 -7,10 -12 

IIH2 Input Current High 310 527 527 /lA 9 8 16 9 

IlL Input Current Low 0.5 0.3 0.5 !1A 
5-7, a 16 5-7,10-12 10 -12 

lEE 
Power Supply Drain -110 -121 -121 mA a 16 8 
Current 

-- ------
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10576 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to 0.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

TestVoltage Values (Volta) 

VIL VITH VITL VIH1 VIL1 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T. 

trLH Rise lime 1.1 4.0 1.0 4.5 1.0 4.3 ns 5 -7,10 -12 2-4,13-15 16 8 5 -7,10 -12 

trHL Fall lime 1.1 4.0 1.0 4.5 1.0 4.3 ns 5-7,10-12 2-4,13-15 16 8 5-7,10-12 

tPLH Propagation Delay 1.5 4.5 1.3 5.3 1.2 4.9 ns 5-7,10-12 2-4,13-15 16 8 5-7,10-12 

tpLH Propagation Delay 1.5 4.5 1.3 5.3 1.2 4.9 ns 5-7,10-12 2-4,13-15 16 8 5-7,10 -12 

froggle Toggle Frequency 125 125 115 MHz 5-7,10-12 2-"4,13-15 16 8 5-7,10-12 



® MOTOROLA 

Binary Counter 
ELECTRICALLY TESTED PER: 
MPG 10578 

The 10578 is a four-bit counter capable of divide-by-two, divide-by-four, divide
by-eight or a divide-by-sixteen function. Clock inputs trigger on the positive going 
edge olthe clock pulse. Set and Reset inputs override the clock, allowing asynch
ronous "set" or "clear". Individual Set and common Reset inputs are provided, 
as well as complementary outputs for the first and fourth bits. True outputs are 
available at all bits. 

• 505 mW MaxlPkg (No Load) 

• ftoggle = 150 MHz (typ) 

• tr , If = 2.7 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

03 2 6 3 

03 3 7 4 

02 4 8 5 

S3 5 9 7 

S2 6 10 8 
S1 7 11 9 

VEE 8 12 10 

Reset 9 13 12 

Clock 2 10 14 13 

SO 11 15 14 

Clock 1 12 16 15 

01 13 17 

00 14 2 18 

00 15 3 19 

VCC2 16 4 20 

BURN· IN CONDITIONS: 
Vrr = - 2.2 V MINI- 2.0 V MAX 
VEE = - 5.7 V MAXI- 5.2 V MIN 

So 

11 t5 

12 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

51 n toVTT 

51 ntoVTT 

GND 
GND 
GND 
VEE 

OPEN 
OPEN 
GND 

OPEN 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

GND 

LOGIC DIAGRAM 

00 

7 13 

Military 10578 

iIIat 
.PO 

""'" AVAILABLE AS 

1) JAN: NlA 
2) SMD: N/A 
3) 883: 10578/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E . 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

5 2 

Clock 1 
Cl Q Cl Q Cl J--+---lCl 

10 0 Clock 2 C2 
R Q 

Reset 
14 

00 

0 0 

R R 

MOTOROLA MILITARY MECL DATA 
3-205 

R Q 



10578 
INPUTS OUTOUTS 

R So St S2 Sa Ct ~ 00 at ~ 03 
H L L L L cp cp L L L L 

L H H H H cp cp H H H H 

L L L L L H cp No Count 

L L L L L cp H No Count 

L L L L L .. .. L L L L 

L L L L L .. .. H L L L 

L L L L L •• .. L H L L 

L L L L L .. .. H H L L 

L L L L L .. .. L L H L 

L L L L L •• •• H L H L 

L L L L L .. .. L H H L 

L L L L L .. .. H H H L 

L L L L L .. •• L L L H 

L L L L L .. .. H L L H 

L L L L L .. .. L H L H 

L L L L L .. .. H H L H 

L L L L L .. .. L L H H 

L L L L L .. .. H ·L H H 

L L L L L .. .. L H H H 

L L L L L .. .. H H H H 

o = Don't Care 
•• ~VIH 

VIL 

Clock transition from VIL to VIH may be applied to C1 or C2 or both for same effect. 

Channel A 

0-
Pulse 

Generalor 0--;. 

Input 

NOTES 
1. The Pulse generator must be capable of rise and fall 

times of 2.0 ns ± 0.2 ns 
2. Length of CoaxA and Coaxe should be of equal 

lengths for equal time delay. 
3.2:1 divider may be used. 
4. tr = tf = 2.0 ns (20% - 80%) ± 0.2 ns. 
5. RL = 50 0 resistor In series with 50 0 coax 

constituting 100 0 load. 
6. Unused outputs should be loaded 100 0 to ground. 

VCC=2.0V 

D.U.T. 

8 

VEEL = - 3.2 Vdc 
± 0.005 V 

Figure 1. SWitching Test Circuit 

MOTOROLA MIUTARY MECL DATA 
3-206 

ChannelB 

0-

O.II1F 

:f±2O% 



10578 

Ir If 
----

80% 80% 
SO% 50% 
200/. 20% 

VIN 

:?:2Ons 

80% 80% 

50% 50% 

Vour 
20% 20% 

Vour 
80% 80% 

SO% SO% 

20% 20% 

NOTES 
1. VIN waveform has the foUowing characteristics: 

a) Pulse width:?: 20 ns. 
b) frequency = 1.0 MHz. 
c) Ir and tf = 2.0 ns ± 0.2 ns. 

,..-----.,- - - - - - - - PS1 

Clock 1 

PS2---.....J 

---014-- 40 ns 

Clock 2 

PS2 ________ --' 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3·207 

PS1 

PS2 



@ 
:II 

~ 
;: 

ctlE 
~);! 
"':II -< 

;: 
~ 
r 
C 

~ 

10578 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a loon resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

~5oe. -0.88 
-----

Units 

Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: 

VOH High Output Voltage 

VOL Low Output Voltage 

VOL1 Low Output Voltage 

VOHl High Output Voltage 

IIH Input Current High 

IIHl Input Current High 

IIH2 Input Current High 

IlL Input Current Low 

lEE 
Power Supply Drain 
Current 

NOTES 

Pl) n VIH 

VIL 

Subgroup 1 

Min Max 

-0.93 -0.78 

-1.85 -1.62 

-1.85 -1.60 

-0.95 -0.78 

245 

220 

410 

0.5 

-88 -10 

P2) rVIHI 

VIL 

Subgroup 2 Subgroup 3 

Min 

-0.825 

-1.82 

-1.82 

-0.845 

0.3 

-97 

Max Min 

-0.63 -1.08 

-1.545 -1.92 

-1.525 -1.92 

-0.63 -1.10 

415 

375 

700 

0.5 

-10 -97 

P3) r VILt 

VIL 

Max 

-0.88 

-1.655 

-1.635 

-0.88 

415 

375 

700 

-10 

Vee = 0 V, Output Load = 100 Q to - 2.0 V 

VIH VIL Pl,2,3 VEE Vee P. U. T. 

V 5-7, 
8 1,16 2,3,4,13,14 9,11 

V 5-7, 
8 1,16 2,3,4,13,14 9,11 

V 5 -7, 5 -7, 8 1,16 2,3,4,13-15 9-12 9-12 

V 5-7, 8 1,16 2,3,4,13-15 9-12 

IIA 10,12 8 1,16 10,12 

IIA 5-7,11 8 1,16 5-7,11 

IIA 9 8 1,16 9 

IIA 
5-7, 8 1,16 5-7,9-12 9-12 

rnA 8 1,16 8 

VEEL 

-3.2 

-3.2 

-3.2 
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10578 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the de specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 1000 resistor 
to 0.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25 De -0.78 

TA= 125 De -0.63 

TA=-55 De -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
- - - -- - ---- -- - - -- - -----

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De 
Functlonai 

+ 125 De -55 De Pinouts referencad are for DIL package, check Pin Assignments 

Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max VIN VOUT PSI PS2 fmax Vee VEEL P.U. T. 

trLH Rise Time 1.1 4.5 1.1 5.3 1.1 4.9 ns 5-7, 2-4, 6,7,11 1,16 8 2-4, 
9,11 13 -15 13-15 

trHL Fall Time 1.1 4.5 1.1 5.3 1.1 4.9 ns 5-7, 2 -4, 6,7,11 1,16 8 2-4, 
9,11 13-15 13-15 

tpd 
Propagation Delay 1.5 4.8 1.5 5.6 1.4 5.0 ns 5-7, 2-4, 6,7,11 1,16 8 2-4, 
Clock to 00, 00 9,11 13 -15 13-15 

tpd 
Propagation Delay 2.0 9.2 2.0 10.8 1.9 9.9 ns 5-7, 2 -4, 6,7,11 1,16 8 2 -4, 
Clock to 01 9,11 13 -15 13-15 

tpd 
Propagation Delay 3.0 12 3.0 14 2.9 13 ns 5-7, 2-4, 6,7,11 1,16 8 2-4, 
Clock to 02 9,11 13-15 13-15 

tpd 
Propagation Delay 4.0 14.5 4.0 17 3.9 16 ns 5-7, 2-4, 6,7,11 1,16 8 2-4, 
Clock to 03, 03 9,11 13-15 13-15 

laet! SetlRest Input 1.5 5.0 1.5 6.1 1.4 5.6 ns 5-7, 2-4, 6,7,11 1,16 8 2-4, 
reset 9,11 13-15 13-15 

trog Toggle Frequency 125 125 125 MHz 14,15 6,7, 10,12 1,16 8 14,15 9,11 
-



® MOTOROLA 

Look-Ahead Carry Block 
ELECTRICALLY TESTED PER: 
5962-Sn4601 

The 10579 is a high speed,low power, standard MECL complex function that 
is designed to perform the look-ahead carry function. This device can be used 
with the 10581 4-bit ALU directly, or with the 10580 dual arithmetic unit in any 
computer, instrumentation or digital communication application requiring high 
speed arithmetic operation on long words. 

When used with the 10581, the 10579 performs a second order or higher look
ahead. Second order carry is valuable for longer binary words. As an example, 
addition of two 32-bit words is improved from 30 nanoseconds with ripple-carry 
techniques. The 10579 may also be used in many other applications. It can, for 
example, reduce system package count when used to generate functions of sev
eral variables. 

• 415 mW MaxlPkg (No Load) 

• tpd = 3.0 ns typ (Carry, Propagate) 
4.0 ns typ (Generate) 

• tr, tf = 2.3 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCl 5 2 

GG 2 6 3 

Cn +4 3 7 4 

GO 4 8 5 

G3 5 9 7 

Cn +2 6 10 8 

G1 7 11 9 

VEE 8 12 10 

G2 9 13 12 

P1 10 14 13 

Cn 11 15 14 

P2 12 16 15 

P3 13 1 17 

PO 14 2 18 

PG 15 3 19 

VCC2 16 4 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 nlOVTT 

51 nlOVTT 

OPEN 

GND 

51 nlOvTT 

GND 

VEE 
OPEN 

GND 

OPEN 

OPEN 

GND 

OPEN 

51 nlOvTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-210 

Military 10579 

IJJJIIJJI ." III1III 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8774601 
3) 883: 10579IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

G17--H-H'I 

P1 10 ==4:tt1=Cp--* GO 4 
PO 14 -~===l..-/' 

PG = Po + P1 + P2 + P3 
GG = (GO + P1 + P2 + P3)(G1 + P2 + P3)G3 
Cn + 2= (Cn + PO + P1)(GO + P1) G1 
Cn+ 4= (Cn + PO + P1 + P2 + P3)(GO + P1 

+ P2 + P3) (G2 + P3) G3 



10579 

VIN 
Vcc =2.0V 

NOTES 

Pulse 0---+ 
Generator 

Input Coax 

0 Coax 

\ 
TPIN 

1. All input and oulput cables to the scope are equallenglhs of coaxial 
cable. Wire length should be S 1/4 inch from TPIN to inpul pin and 
TPOUT 10 output pin. 

251!F 
±20%~ 

0.11!F 
~ ±20% 

D.U.T. 

~ 0.1I!F±20% 

2. Length of CoaxA and CoaxB should be equal for equal time delay. VEEL = - 3.2 V ± 0.005 V 
3. 50 a lerminalion 10 ground localed in each scope channel input. 
4. Ir = If = 2.0 ns ± 0.2 ns (20% 10 80%) 
5. Unused outputs should be loaded 100 n to ground. 
6. Frequency = 1.0 MHz. 

VOUT 

80% 
50% 
20% 

~20ns 

80% 

50% 

20% 

80% 

50% 

20% 

80% 
50% 
20% 

If 

80% 

50% 
20% 

80% 

50% 
20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-211 

VOUT 

0 Coax 

\ 
TPOUT 

PS1 

PS2 
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10579 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.780 

TA=125°e -0.650 

TA=-55°e -0.880 

Units 

I 

Test Voltage Values (Volta) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.950 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.950 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.920 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55 °e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIH1 VIL1 VEE Vee P.U. T. 

High Output 
-

VOH Voltage -0.93 -0.78 -0.825 -0.63 -1.09 -0.88 V 4,5,7,9,14 8 1,16 2,3,6,15 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 4,5,7,9, 8 1,16 2,3,6,15 
VoHage 14 

VOL1 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 5,7,9, 10, 12, 5,7,9-14 8 1,16 2,3,6,15 
VoHage 13,14 

VOH1 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 4,5,7,9, 10, 4,5, 8 1,16 2,3,6,15 
Voltage 12 -14 10-13 

IIH1 
Input Current 225 380 380 f1A 5,9 8 1,16 5,9 
High 

IIH2 
Input Current 270 460 460 f1A 4,7,11 8 1,16 4,7,11 
High 

IIH3. 
Input Current 355 600 600 f1A 14 8 1,16 14 
High 

IIH4 
Input Current 395 670 670 f1A 12 8 1,16 12 
High 

IIH5 
Input Current 440 750 750 f1A 10,13 8 1,16 10,13 
High 

IlL 
Input Current 0.5 0.3 0.5 f1A 4,7,9,14 8 1,16 4,7,9,14 
Low 

lEE 
Power Supply -72 -79 -79 mA 8 1,16 8 
Current 

---- --
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10579 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.780 

TA=125°e -0.650 

TA=-55°e -0.880 

Units 

Test Voltage Values (Volts) 
! 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.950 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.950 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.920 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for DlL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl P.U. T. 

lTLH Rise Time 1.1 3.5 1.0 4.1 1.0 3.9 ns 5,9,10 2.3, 1,16 8 4,5,7,9.10, 2.3.6,15 11.13 6,15 12,13 

lTHL Fall Time 1.1 3.5 1.0 4.1 1.0 3.9 ns 5,9,10 2,3, 1,16 8 4,5,7,9,10, 2,3,6,15 11,13 6,15 12,13 

tpd 
Propagation Delay 1.0 5.5 1.0 6.4 1.0 5.9 ns 5,9,10 2.3, 1,16 8 4,5,7,9,10, 2,3,6,15 G or C to Carry Out 11,13 6,15 12,13 

tpd 
Propagation Delay 1.0 5.5 1.0 6.4 1.0 5.9 ns 5,9,10 2,3, 1,16 8 4,5,7,9,10, 2,3,6,15 GtoGG 11,13 6,15 12,13 

tpd 
Propagation Delay 1.0 3.5 1.0 4.1 1.0 3.9 ns 5,9,10 2,3, 1,16 8 4,5,7,9,10, 2,3,6,15 PtoPG 11,13 6,15 12,13 

tpd 
Propagation Delay 1.0 5.5 1.0 6.4 1.0 5.9 ns 5,9,10 2,3, 1,16 8 4,5,7,9,10, 2,3,6,15 
P ro GG . __ .. __ 11,13 6,15 12,13 

'--- - ._- - _. I 
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® MOTOROLA 

Dual2-Bit 
Adder/Subtractor 
ELECTRICALLY TESTED PER: 
MPG 10580 

The 10580 is a high speed, low power general-purpose adder/subtractor. It is 
designed to be used in special purpose adders/subtractors or in high speed multi
plier arrays. The 10580 can be used in any piece of equipment where these oper
ations are necessary. 

Inputs for each adder are Carry-in, operand A, and operand B; outputs are 
Sum, Sum, and Carry-out. The common Select inputs serve as a control line to 
invert A for subtract, and a control line to invert B. 

• 495 mW MaxlPkg (No Load) 

• C'N to COUT = 2.0 ns 

• AO to So = 4.5 ns 

• Ao to COUT = 4.5 ns 
• tr, tf = 2.4 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC 

S1 5 2 

So 2 6 3 

COUT 3 7 4 

C,N 4 6 5 

Ao 5 9 7 

BO 6 10 6 

SelA 7 11 9 

VEE 6 12 10 

SelB 9 13 12 

Bl 10 14 13 

A1 11 15 14 

CIN 12 16 15 

COUT 13 17 

SI 14 2 16 

So 15 3 19 

VCC 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

51 QloVrr 

51 QloVrr 

51 QloVrr 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

51 QloVrr 

51 QloVrr 

51 QloVrr 

GND 

MOTOROLA MILITARY MECL DATA 
3-214 

Military 10580 

"'*' .'0 1111111 
AVAILABLE AS 

1) JAN: N/A 
2)SMD: NlA 
3) 883: 10580/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

4 

11 

10 

12 

LOGIC DIAGRAM 

15 

2 

3 

14 

13 



Function 

SelA SelB 

ADD H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

SUBTRACT H L 

H L 

H L 

H L 

H L 

H L 

H L 

H L 

REVERSE L H SUBTRACT 

L H 

L H 

L H 

L H 

L H 

L H 

L H 

L L 

L L 

L L 

L L 

L L 

L L 

L L 

L L 

FUNCTION SELECT TABLE 

SelA SelB Function 

H H S=AplusB 

H L S=AminusB 

L H S=BminusA 

10580 

TRUTH TABLE 
inputs 

AO BO 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

CIN So So COUT 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L H L 

H L L 

H L L 

L H H 

H L L 

L H H 

L H H 

H L H 

H L L 

L H H 

L H L 

H L L 

L H H 

H L H 

H L L 

L H H 

H L L 

L H H 

L H H 

H L H 

L H L 

H L L 

H L L 

L H H 

L H H 

H L H 

H L L 

L H H" 

H L L 

L H H 

L H L 

H L L 

POSITIVE LOGIC ONLY 

PI = A Ell SelA = A@SeIA 
B' = B Ell SelS = B@ SelB 
S = CIN (NB' + PI~) + CIN (PIS' + A'~) 
COUT = CINPI + CINB' + PlB' 

L L S = 0 minus A minus B 

MOTOROLA MILITARY MEeL DATA 
3-215 



• 

10580 

Channel A 
VCC=2.0V 

Pulse 
Generator 0--;. 

Input 

NOTES 

0-, 

D.U.T. 

0.111F 

~±200/0 

1. Pulse generator must be capable of rise and fall times of 
2.0 ns ± 0.2 ns. 

2. Length of CoaxA and Coaxe should be equal for equal time delay. 
3. 2:1 divider maybe used. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
5. RL = 50 n resistor in series with 50 n 

coax constituting the 100 n load. 
6. Unused outputs should be loaded 100 n to ground. 

NOTES 
1. VIN has the following characteristics: 

a) pulse width ~ 20 ns. 
b) frequency = 1.0 MHz. 
c) tr and tf = 2.0 ns ± 0.2 ns. 

VOUT 

VEE = - 3.2 Vdc ± 0.005 V 

80% 

50% 
20% 

(4----- <!: 20 ns 

80% 

50% 
20% 

80% 

50% 

20% 

80% 

50% 
20% 

80% 

50% 
20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-216 

ChannelB 

o Coo, 

PS1 

PS2 
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10580 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA=25°e -0.78 

TA=125°e - 0.63 

TA =-55 °e - 0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHI VIL1 PSI PS2 VEE VEEL 

- 1.85 - 1.105 -1.475 + 1.11 +0.31 - 5.2 -3.2 

- 1.82 - 1.000 -1.400 + 1.24 +0.36 - 5.2 -3.2 

- 1.92 - 1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25° e + 125 ° e _55 0 e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIH VIL VIHI VIL1 VEE Vee P.U. T. 

VOH 
High Output - 0.93 - 0.78 - 0.825 -0.63 - 1.08 - 0.88 V 4,5,9, 8 16 1 - 3,13 -15 Voltage 11,12 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 - 1.92 -1.655 V 5,11 8 16 1 -3,13-15 Voltage 

VOlt 
Low Output -1.85 -1.60 -1.82 - 1.525 -1.92 -1.635 V 4,7,9, 4-7 4-7 

8 16 1 -3, 13-15 Voltage 12 9 -12 9 -12 

VOHI 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 - 0.88 V 4,7,9, 4-7 4-7 8 16 1 - 3,13-15 Voltage 12 9 -12 9 -12 

IIHI 
Input Current 370 630 630 I'A 4,12 8 16 4,12 High 

IIH2 
Input Current 290 495 495 IlA 7,9 8 16 7,9 High 

IIH3 
Input Current 220 375 375 IlA 

5,6,10, 
8 16 5,6,10,11 High 11 

IlL 
Input Current 0.5 0.3 0.5 I'A 

4-7 8 16 4-7,9-12 Low 9- 12 

lEE 
Power Supply - 86 -95 - 95 rnA 8 16 8 Current 

I 
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10580 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA= 125 °e -0.66 

TA=-55°e -0.88 

Units 

I 
Test VoHage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25°e +125°e -55°e Pinouts referenced are for OiL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = loon to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl PS2 P.U. T. 

trLH Rise Time 1.1 3.7 1.0 4.3 1.0 4.0 ns 4-7, 1 - 3, 16 8 4-7, 4-7, 2,3,15 9-12 13-15 9-12 9-12 

trHL Fall Time 1.1 3.7 1.0 4.3 1.0 4.0 ns 4-7, 1 - 3, 16 8 4-7, 4-7, 2.3.15 9-12 13-15 9-12 9-12 

tPHiJlPLH 
Propagation Delay 1.3 5.4 1.0 6.3 1.0 5.8 ns 4-7, 1 - 3, 16 8 4-7, 4-7, 2,3,15 Select input 9-12 13-15 9-12 9-12 

tPHiJlPLH 
Propagation Delay 1.0 3.3 1.0 3.9 1.0 3.6 ns 4-7, 1 - 3, 16 8 4-7. 4-7. 2,3,15 Carry Input 9-12 13-15 9-12 9-12 



® MOTOROLA 

4-Bit Arithmetic Logic 
Unit/Function Generator 
ELECTRICALLY TESTED PER: 
MPG 10581 

The 10581 is a high speed arithmetic logic unit capable of performing 16 logic 
operations and 16 arithmetic operations on two 4-bit words. Full internal carry 
is incorporated for ripple-through operation. Arithmetic logic operations are se
lected by applying the appropriate binary word to the select inputs (SO through 
S3) as indicated in the tables of arithmeticllogicfunctions. Group carry propagate 
(PG) and carry generate (GG) are provided to allow fast operations on very long 
words using a second order look-ahead. The internal carry is enabled by applying 
a low level voltage to the mode control input (M). 

When used with the 10579, full-carry look-ahead, as a second order look ahead 
block, the 10581 provides high speed arithmetic operations on very long words. 

• 600 mW typ/pkg (No load) 

• tpd (typ): A 1 to F = 6.5 ns 
en to en + 4 = 3.1 ns 
A 1 to PG = 5.0 ns 
A 1 to GG = 4.5 ns 
A1 to en + 4 = 5.0 ns 

PIN ASSIGNMENTS 

FUNCTION DlL FLATS LCC 

VCC1 7 2 
FO 2 8 3 

F1 3 9 4 

GG 4 10 5 

Cn +4 5 11 6 

F3 6 12 7 

F2 7 13 9 

PG 8 14 10 

B3 9 15 11 
A3 10 16 12 
B2 11 17 13 

VEE 12 18 14 
53 13 19 16 
50 14 20 17 
52 15 21 18 
A2 16 22 19 
51 17 23 20 
A1 18 24 21 
B1 19 1 23 
BO 20 2 24 
AO 21 3 25 
Cn 22 4 26 
M 23 5 27 
VCC2 24 6 28 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = • 5.7 V MAXI· 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 QloVn 

51 QloVn 

51 QloVn 

51 QloVn 

51 QloVn 

51 QloVn 

51 QtoVn 

50QloVEE 
GND 

50 Qlo VEE 
VEE 

50QtoVEE 
GND 

50QtoVEE 
GND 
GND 

50QtoVEE 
VEE 

50QtoVEE 
GND 

50QtoVEE 
GND 
GND 

MOTOROLA MILITARY MECL DATA 
3-219 

Military 10581 

IIiIIIII 
.PO 

1111111 
AVAILABLE AS 

1) JAN: N/A 
2)SMD: N/A 
3) 883C: 10581IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: K 
CERFLAT:J 

LCC:3 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

13==~1l 15 
17 
14 

21 
20 
18 

19 
16 

11 
10 

9 

22 
23 

6 

• 



Function Select 

83 82 81 80 

L L L L 
L L L H 

L L H L 
L L H H 
L H L L 

L H L H 

l H H L 
L H H H 
H L L L 

H L L H .. H L H L 
H L H H 
H H L L 
H H L H 

H H H L 
H H H H 

FO 

13 15 17 14 21 

AO 

10581 

Arithmetic/Logic Functions 
Logic FunC1lon M Is High C = D. C. 

F 

F=A 
F= A+B 

F= A+B 
F = Logical "I" 

F= AoB 

F= B 

F= A@B 
F= A+ B 

F= AoB 

F=AEIlB 

F= B 

F= A+ B 
F = Logical '0" 

F= AoB 

F= AoB 
F= A 

Logic Diagram 

18 16 

B1 A1 82 

MOTOROLA MILITARY MECL DATA 
3·220 

Arithmetic Operation M Is Low Cn Is low 

F 

F=A 

F=Aplus(AoB) 

F= A plus (A 0 B) 
F=Atimes2 

F = (A + B) plus 0 

F = (A + B) plus (A 0 B) 

F=AplusB 
F = A plus (A+ B) 
F=(A+B)plusO 

F = A minus B minus 1 

F = (A + B) plus (A 0 B) 
F=Aplus(A+B) 

F = minus 1 (two's complement) 

F = (Ao B) minus 1 

F= (Ao B) minus 1 
F= minus 1 

en +4 

10 

A2 B3 A3 



10581 
VCCt = VCC2 = 2.0 V 

25I1F±20% 1: :J;: O.tI1F 

Pulse Generator 
Input 0---;. 

NOTES 
1. All input and output cables to the scope are equal lengths 

of 50 Q coax cable. Wire length should be < 1/4 inch from 

TP'N to input pin and TPOUT to output pin. 
2. Ir = If = 2.0 ns ± 0.2 ns (20% to 80%). 
3. All unused outputs pins should be terminated at all times 

(100 Q to ground). 
4. V,N waveform has the following characteristics: 

a) Pulse width;;, 20 ns. 
b) frequency = 1.0 MHz. 

80% 

50% 

20% 

B 

1: 0.1 I1F ± 20% 

VEEL = • 3.2 Vdc ± 0.005 V 

80% 

50% 

20% 

PSt 

'------- PS2 

1+-----;;, 20 ns -----+I 

VOUT _____ -+-_---J 

VOUT _____ +-_tr_H,L 

tpHL 

80% 

50% 

20% 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3·221 

TPOUT 
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10581 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

II 
Test Voltage Values (Volts) 

I 

VIL VIHA VILA PS1 PS2 VEE VEEL I 

-1.850 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 I 

I 

-1.820 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 I 

-1.920 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 i 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA VEE Vee P.U.T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 9 -11 13-15 12 1,24 2-8 16-23 

VOll Low Output Voltage -1.85 -1.620 -1.82 -1.545 -1.92 -1.655 V 9-11,14,16 9,10,13,15 12 1,24 2,3,5-8 18,19,21 - 23 16,17,19,21 

VOLA Low Output Voltage -1.98 -1.60 -1.88 -1.525 -2.10 -1.635 V 9-11,13-23 14,15 9-11 12 1,24 2-8 16-23 

VOHA High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 9-11,13 13-23 16- 23 13 -15 12 1,24 2-8 16-23 22,23 

VOL2 Low Output Voltage -1.99 -1.620 -1.88 -1.545 -2.10 -1.655 V 11,14,16,18 9,10,13,15 12 1,24 4 20,22,23 17,19,21 

IIHl Input Current High 200 340 340 J.lA 13,23 12 1,24 13,23 

IIH2 Input Current High 220 375 375 ~A 
10,16,18 12 1,24 10,16,18 

21 21 

IIH3 Input Current High 245 415 415 J.lA 
9,11 12 1,24 9,11,19,20 19,20 

IIH4 Input Current High 265 450 450 J.lA 14,15,17 12 1,24 14,15,17 

IIH5 Input Current High 290 495 495 J.lA 22 12 1,24 22 

IlL Input Current Low 0.5 0.3 0.5 J.lA 
9 -11 12 1,24 9-11, 
13-23 13-23 

lEE Power Supply Current -145 -160 -160 rnA 9-11,16 12 1,24 12 18-21 
- - ---- - ----~ 
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10581 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100.n resistor 
to 0.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25 "e -0.78 

TA = 125"e -0.63 

TA = -55"e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHA VILA PSI PS2 VEE 

-1.850 -1.105 -1.475 +1.11 +0.31 -5.2 

-1.820 -1.000 -1.400 +1.24 +0.36 -5.2 

-1.920 -1.255 -1.510 +1.01 +0.28 -5.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 "e + 125"e -55 "e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 

ITLHI Rise & Fall Time 1.0 3.0 0.8 3.1 0.9 3.1 ns 9 -11,13 - 23 2-7 1,24 12 9 -11, 13, 14, 16, 
ITHL 18.19,21 22 

tpd 
Propagation Delay 

1.1 5.0 0.9 5.1 1.0 5.1 ns " " " " " 
Cn toCn +4 

tTLHI Rise & Fall Time 1.1 5.0 1.0 5.3 1.0 5.2 ns 9 -11,13 -23 2-7 1,24 12 9 -11,13,14,16, 
ITHL 18,19,21 22 

tpd 
Propagation Delay 

2.0 7.0 2.0 7.1 1.9 7.1 ns " " " " " 
Cntol" 

ITLHI Rise & Fall Time 1.1 5.0 1.0 5.2 1.0 5.2 ns 9 -11,13 -23 2-7 1,24 12 
9 -11,13,14,16, 

tTHL 18,19,21 22 

tpd 
Propagation Delay 

3.0 10 2.8 10.2 2.9 
Atol" 

10.1 ns " " " " " 

tTLHI Rise & Fall Time 1.1 3.5 1.0 3.6 0.9 3.5 ns 9 -11,13 - 23 2-7 1,24 12 9 -11,13,14,16, 
ITHL 18,19,2122 

tpd 
Propagation Delay 

2.0 6.5 1.8 6.5 1.8 
AtoPG 

6.6 ns " " " " " 

ITLHI Rise & Fall Time 1.1 5.0 1.0 5.2 1.0 5.2 ns 9 -11,13 - 23 2-7 1,24 12 9 -11,13,14,16, 
tTHL 18,19,21 22 

tpd 
Propagation Delay 

2.0 7.0 2.0 7.1 1.9 
AtoGG 

7.1 ns " " " " " 

ITLHI Rise & Fall Time 1.0 3.0 0.9 3.1 0.9 3.0 ns 9 -11,13 -23 2-7 1,24 12 9 -11,13,14,16, 
ITHL 18,19,21 22 

tpd 
Propagation Delay 

2.0 7.0 1.9 7.5 2.0 7.1 ns " " " " " 
A to Cn + 4 

- - -

II 

VEEL 

-3.2 

-3.2 

-3.2 

P.U. T. 

2-7 

" 

2-7 

" 

2-7 

" 

2-7 

" 

2-7 

" 

2-7 

" 
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10581 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to 0.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

~~ -0.88 

Units 

I 
Test Voltage Values (Volts) 

VIL VIHA VILA PS1 PS2 VEE 

-1.850 -1.105 -1.475 +1.11 +0.31 -5.2 

-1.820 -1.000 -1.400 +1.24 +0.36 -5.2 

-1.920 -1.255 -1.510 +1.01 +0.28 -5.2 
- _. - --~-- - ---

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 °e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 

ITLHI Rise & Fall 11me 1.1 5.0 1.0 5.2 1.0 5.2 ns 9-11,13-23 2-7 1,24 12 9 -11,13,14,16, 
ITHL 18,19,21 22 

tpd 
Propagation Delay 

3.0 11 2.7 11.2 2.9 
Stol" 

11.1 ns " " " " " 

ITLHI Rise & Fall 11me 1.1 3.5 0.9 3.5 1.0 3.5 ns 9 -11,13- 23 2-7 1,24 12 9 -11,13,14,16, 
ITHL 18,19,21 22 

tpd 
Propagation Delay 

2.0 7.5 1.6 7.6 1.8 
StoPG 

7.6 ns " " " " " 

ITLHI Rise & Fall 11me 1.1 5.0 1.0 5.0 1.0 5.0 ns 9 -11,13-23 2-7 1,24 12 9 -11,13,14,16, 
ITHL 18,19,21 22 

tpd 
Propagation Delay 

2.0 8.0 2.0 8.1 1.9 
StoGG 

8.1 ns " " " " " 

ITLHI Rise & Fall 11me 1.0 3.0 0.9 3.0 0.9 3.0 ns 9 -11,13 - 23 2-7 1,24 12 9 -11,13,14,16, 
ITHL 18,19,21 22 

tpd 
Propagation Delay 

2.0 8.0 1.9 8.5 1.9 
StoCn +4 

8.1 ns " " " " " 

ITLHI Rise & Fall 11me 1.1 5.0 1.0 5.2 1.0 5.2 ns 9 -11,13 -23 2-7 1,24 12 9-11,13,14,16, 
ITHL 18,19,21 22 

tpd 
Propagation Delay 

3.0 10 2.8 10.2 2.3 
Mtol" 

10.3 ns " " " " " 

ITLHI Rise & Fall 11me 1.1 5.0 1.0 5.2 1.0 5.2 ns 9-11,13-23 2-7 1,24 12 9 -11,13,14,16, 
ITHL 18,19,21 22 

tpd 
Propagation Delay 

3.0 10 2.6 10.2 2.7 10.2 ns " " " " " 
Stol" 

VEEL 

-3.2 

-3.2 

-3.2 
--

P.U. T. 

2-7 

" 

2-7 

" 

2-7 

" 

2-7 

" 

2-7 

" 

2-7 

" 
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10581 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to 0.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25'e ..(l.78 

TA=125'e -0.63 

TA=-55'e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHA VILA PS1 PS2 VEE VEEL 

-1.850 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.820 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.920 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25'e + 125 'e -55 'e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PSl P.U. T. 

trLH/ Rise & Fall lime 1.1 5.0 1.0 5.1 1.0 5.1 ns 9 -11,13 -23 2-7 1,24 12 9 -11,13,14 16, 2-7 
trHL 18,19,21 22 

tpd 
Propagation Delay 

2.0 8.0 1.8 8.1 1.9 
StoPG 

8.1 ns " " " " " " 

trLH/ Rise & Fall lime 1.1 5.0 1.0 5.1 1.0 5.1 ns 9-11,13 - 23 2-7 t,24 12 
9-11,13,14 16, 2-7 

trHL 18,19,21 22 

tpd 
Propagation Delay 

2.0 9.0 1.8 9.1 1.9 
StoCn +4 

9.1 ns " " " " " " 

trLH/ Rise & Fall lime 0.8 6.0 0.8 6.2 0.8 6.2 ns 9 -11,13-23 2-7 1,24 12 9-11,13,14 16, 2-7 
trHL 18,19,21 22 

tpd 
Propagation Delay 

2.0 9.0 1.7 9.1 1.7 
StoGG 

9.2 ns " " " " " " 

I 
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2-Bit Arithmetic Logic 
Unit/Function Generator 
ELECTRICALLY TESTED PER: 
MPG 10582 

The 10582 is a high speed arithmetic logic unit capable of performing 4 logic 
operations and 4 arithmetic operations on two 2-bit words. Full internal carry is 
incorporated for arithmetic operation. 

Arithmetic logic operations are selected by applying the appropriate binary 
word to the select inputs (SO and S1) as indicated in the tables of arithmeticJIogic 
functions. Group carry propagate (PG) and carry generate (GG) are provided for 
a second order look ahead carry using the 10579. The internal carry is enabled 
by applying a low level voltage to the mode control input (M). 

The 10582 provides an alternate to the 10581 four-bit ALU for applications 
not requiring the extended functions of the 10581 or for applications requiring 
a 16-pin package. The 10582 also differs from the 10581 in that Word A and 
Word S are treated equally for addition and subtraction (A plus S, A minus 5, 5 
minus A). 

• 795 mW MaxlPkg (No Load) 

• tpd (typ): A1 to F = 7.5 ns 
Cn toCn +2=2.7ns 

A1 to PG = 6.5 ns 
A1 to GG = 5.5 ns 

A1 to en + 2 = 2.7 ns 
• tr, tf = 2.4 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DlL FLATS LCC 

VCC1 5 2 

Cn +2 2 6 3 

GG 3 7 4 

FO 4 8 5 
AO 5 9 7 
BO 6 10 8 
M 7 11 9 
VEE 8 12 10 
81 9 13 12 
80 10 14 13 
B1 11 15 14 
A1 12 16 15 
Cn 13 17 
F1 14 2 18 

FG 15 3 19 

VCC2 16 4 20 

BURN ·IN CONDITIONS: 
VTT = . 2.0 V MAXI· 2.2 V MIN 
VEE = . 5.7 V MAXI· 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 DtoVn 

51 DtoVn 

51 DtoVn 
OPEN 
OPEN 
GND 
VEE 

OPEN 
OPEN 
GND 
GND 

OPEN 

51 DtoVn 

51 DtoVn 
GND 

MOTOROLA MILITARY MECL DATA 
3·226 

Military 10582 

.PO 
1111111 

AVAILABLE AS 

1) JAN: N/A 
2)SMD: NlA 
3) 883: 105821BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

10 

13 

5 

6 

12 

11 

4 

14 
15 

3 

2 



10582 

ARITHMETIC/LOGIC FUNCTIONS 

POSITIVE LOGIC 

Function Select Logic Function Arithmetic Operation 

MlsHlgh MlsLow 

S1 SO F F 

L L F=A@B F = A plus B plus Carry 

L H F=AEIlB F = A plus B plus Carry 

H L F=A·B F = A plus B plus Carry 

H H F=A+B F=Alimes2 

VCC=2.0V 
Channel A Channel B 

O~A D~' 2511F 0.111F 
±20% :J; :J; ±20% 

RL 

Pulse 
Generalor 0--;. 

Input D.U.T. 

NOTES 
1. 2:1 divider may be used. 
2. Length of Coax A and Coax B should be equal for equal time delay. 
3. RL = 50 n resistor in serises with 50 n coax constituting the 100 n load. :::c 0.111F ± 20% 

4. Ir = If = 2.0 ns ± 0.2 ns (20% to 80%.) 
5. Unused outputs should be loaded 100 n 10 ground. Vee = - 3.2 Vdc ± 0.005 V 

6. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
7. VIN wavefonn has the following characteristics: 

a) Pulse width", 20 ns. 
b) frequency = 1.0 MHz 

tf 
------ PS1 

80% 
50% 
20% 

80% 
50% 
20% 

/4---- '" 20 ns ----I~ 

VOUT ----t-....J 

VOUT ----'--'~. 

80% 
50% 
20% 

80% 
50% 
20% 

80% 
50% 
20% 

Figure 1. Switching Test Circuit and Waveform 

MOTOROLA MILITARY MECL DATA 
3-227 

PS2 

II 
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10582 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 a resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA=25°e -0.78 

TA=125°e -0.63 

~oe -0.88 
--

Units 

I 
Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 
-- - --- ---- -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 0 e -55 ° e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIH VIL VIHl VEE Vee P.U.T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5,6, 

8 1,16 2-4,14,15 Voltage 11 -13 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 7,9,10 8 1,16 2-4,14,15 Voltage 

VOU 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 5-7, 5,7, 

8 1,16 2-4,14,15 Voltage 9-13 9 -13 

VOH1 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 5-7, 5-7, 8 1,16 2-4,14,15 Voltage 9-13 9-13 

IIH1 
Input Current 220 375 375 ItA 7,9,10 8 1,16 7,9,10 High 

IIH2 
Input Current 390 660 660 ItA 5,12 8 1,16 5, 12 High 

IIH3 
Input Current 290 495 495 ItA 6,11 8 1,16 6,11 
High 

IIH4 
Input Current 350 595 595 ItA 13 8 1,16 13 
High 

IlL 
Input Current 0.5 0.3 0.5 IlA 

5-7, 8 1,16 5-7,9-13 
Low 9-13 

lEE 
Power Supply -138 -152 -152 rnA 8 1,16 8 Current 

.. 
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10582 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA = 25 °e -0.78 

TA=125°e -0.66 

TA =-55 °e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 + 0.31 - 5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 - 5.2 - 3.2 

-1.92 -1.255 -1.510 + 1.01 +0.28 - 5.2 - 3.2 
-- ~-- ---- --- ----~ 

TEST VOLTAGE APPLIED TO PINS BELOW: 

+25°e + 125 °e ·55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL PS1 P.U. T. 

trLH Rise Time 1.5 4.5 1.6 5.3 1.5 4.9 ns 5-7, 2 -4, 1,16 8 5 -7, 9 -13 2-4,14,15 9 -13 14,15 

tTHL Fall TIme 1.5 4.5 1.6 5.3 1.5 4.9 ns 5-7, 2-4, 1,16 8 5 -7, 9 -13 2 -4,14,15 9 -13 14,15 

tpd 
Propagation Delay 1.5 5.6 1.6 6.6 1.5 6.1 ns 5 -7, 2 - 4, 1,16 8 5 -7, 9 -13 2 -4,14,15 
Cn to Cn + 2 or F 9 -13 14,15 

tpd 
Propagation Delay 2.3 10.0 2.4 11.7 2.3 10.8 ns 5 -7, 2-4, 1,16 8 5 -7, 9 -13 2 - 4,14,15 AO or BO to F 9 -13 14, 15 

tpd 
Propagation Delay 2.3 10.0 2.4 11.7 2.3 10.8 ns 5 -7, 2-4, 1,16 8 5 -7, 9 -13 2-4,14,15 
A1 orB1 toF1 9 -13 14. 15 

Propagation Deiay 
5-7, 2 - 4, 

tpd AO, BO, A1 to 2.3 10.0 2.4 11.7 2.3 10.8 ns 9 -13 14,15 1,16 8 5 -7, 9 -13 2 - 4,14,15 
Cn +2 

tpd 
Propagation Delay 2.8 12.0 2.9 14.0 2.8 13.0 ns 5-7, 2 - 4, 1,16 8 5 -7, 9 -13 2 - 4,14,15 
81 toCn+2 9 -13 14,15 

tpd 
Propagation Delay 2.3 10.0 2.4 11.7 2.3 10.8 ns 5 -7, 2- 4, 1,16 8 5 -7, 9 -13 2 - 4,14,15 
A or 8 to PG or GG 9 -13 14,15 

tpd 
Propagation Delay 2.3 10.0 2.4 11.7 2.3 10.8 ns 5 -7, 2-4, 1,16 8 5 -7, 9 -13 2 -4,14,15 
MorStoF 9-13 14, 15 

II 
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® MOTOROLA 

Hex "0" Master-Slave Flip-Flop 
with Reset 
ELECTRICALLY TESTED PER: 
5962-8779301 

The 10586 contains six high-speed, master slave type "0" flip-flops. Clocking 
is common to all six flip-flops. Data is entered into the master when the clock is 
low. Master to slave data transfer takes place on the positive-going Clock transi
tion. Thus, outputs may change only on a positive-going Clock transition. A 
change in the information present at the data (D) input will not affect the output 
information any other time due to the master-slave construction of this device. A 
common Reset is included in this circuit. Reset only functions when clock is low. 

• 630 mW MaxlPkg (No Load) 

• fTog = 150 MHz typ 
g tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC BURN-IN 

(CONDITION C) 

Reset 5 2 OPEN 

aO 2 6 3 51 QtoVTT 

a1 3 7 4 51 QtoVTT 

a2 4 8 5 51 QtoVTT 

DO 5 9 7 GND 

D1 6 10 8 GND 

D2 7 11 9 GND 

VEE 8 12 10 VEE 
Clock 9 13 12 CP1 

D3 10 14 13 GND 

D4 11 15 14 GND 

D5 12 16 15 GND 

a3 13 17 51 QtoVTT 

a4 14 2 18 51 QtoVTT 

as 15 3 19 51 QtoVTT 

VCC 16 4 20 GND 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = -5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 

R C D Qn +1 

L L 0 an 

L H L L 

L H H H 

H L 0 L 

o = Don't Care 
• A clock H is a clock transition from a Low to a High state 

MOTOROLA MILITARY MECL DATA 
3-230 

Military 10586 

.'0" I11I11I 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8779301 
3) 883: 10586/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "Moo appears before 
the slash on LCC. 

LOGIC DIAGRAM 

2 

3 

4 

13 

14 

15 



10586 

VCC 

Input 

Ll 25!1F :::!::: 
±20% I 

± O.l!1F 
I ±20% 

D.U.T. 

8 

~O.l!1F 
I ±20% 

NOTES 
1. Unused outputs connected to 100 n resistor to ground VEEL 
2. 2: 1 divider may be used 
3. L 1 = L2: matched for equal time delay 

V,NA 

V,NB 

VOUT 

NOTES 
1. tr = tf2.0 ns ± 0.2 ns (20% to 80%). 
2. V,NA has the following characteristics: 

a) PW = 500 ns (50% to 50%) 
b)f= 1.0 MHz. 

3. V,NB has the following characteristics: 
a) PW ~ 40 ns (50% to 50%) 
b) f= 1.0 MHz. 

Figure 1. Switching Test Circuit 

Figure 2. Switching Test Circuit Waveform 

MOTOROLA MILITARY MECL DATA 
3-231 

Out 

50nCoaxB 

-= 
~ 
?' 

son 



10586 

VINE ~--------------------------p~ 

\4----60n5 ---~ 

VINF 

trLH 

NOTES 
1. tr = tf 2.0 ns ± 0.2 ns (20% to 80%). 
2. VINE has the following characteristics: 

a) PW ;;e: 40 ns (50% to 50%) 
b) f = 1.0 MHz. 

3. VINF has the following characteristics: 
a) PW ;;e: 40 ns (50% to 50%) 
b) f = 1.0 MHz. Figure 3. SWitching Test Circuit Waveforms 

tf 

VINe -----------' 

VINDI -----' 

VOUT -----------~r_' 

VIND2 --------'-""" 

-/ 
VOUT / 

NOTES -.I 
1. tr = tf 2.0 ns ± 0.2 ns (20% to 80%). 
2. VINC has the following characteristics: 

a) PW ;;e: 40 ns (50% to 50%) 
b) f = 1.0 MHz. 

3. VIND has the following characteristics: 
a) PW ;;e: 40 ns (50% to 50%) 
b) f= 1.0 MHz. 

Figure 4. tSET and tHOLD Waveforms 

MOTOROLA MILITARY MECL DATA 
3-232 

'------ p~ 



(125 MHz) 

(62.5 MHz) 

VOUT 

10586 

Figure 4. troggle Waveforms 

MOTOROLA MILITARY MECL DATA 
3-233 

-----PS2 
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10586 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

I 
Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 +1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 °e + 125 °e -55°e Pinouts referenced are for DIL package, check Pin AsSignments 
Functional 
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 

Min Max Min Max Min Max VIH VIL VIHl VILl VEE Vee P. U. T. 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5-7,9-12 5 -7, 9-12 8 . 16 2-4,13-15 

VOL Low Output Voltage -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 5-7,9-12 5-7,9-12 8 16 2-4,13-15 

VOHl High Output Voltage -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 5-7,9-12 1,5-7, 5-7, 1 8 16 2-4,13-15 10-12 10-12 

VOL1 Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 5-7,10-12 1,5-7, 1 5 -7, 8 16 2-4,13-15 9-12 10-12 

lEE 
Power Supply Drain -110 -121 -121 rnA 8 16 8 Current 

IIHl Input Current High 220 375 375 IlA 5 -7,10-12 8 16 5 -7,10 -12 

IIH2 Input Current High 310 525 525 ItA 9 8 16 9 

IIH3 Input Current High 575 975 975 ItA 1 8 16 1 

IlL Input Current Low 0.5 0.3 0.5 ItA 
1,5-7, 

8 16 1,5-7, 
9-12 9-12 
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10586 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Test 
Temperature 

TA=25°e 

TA=125°e 

TA=-55°e 

VIH 

-0.78 

-0.63 

-0.88 

VIL 

-1.85 

-1.82 

-1.92 
- -

Test Voltage Values (Volts) 

VIHl VILl PSl PS2 

-1.105 -1.475 +1.11 +0.31 

-1.000 -1.400 +1.24 +0.36 

-1.255 -1.510 +1.01 +0.28 
-- -

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

VEE VEEL 

-5.2 -3.2 

-5.2 -3.2 

-5.2 -3.2 

I 

I 
+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 

Functional 
Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Parameters: 
Min Max Min Max Min Max VIN VOUT Vee VEEL PSI P.U. T. 

trLH Rise Time 1.1 4.0 1.0 4.7 1.0 4.3 ns 5-7,9-12 2-4,13-15 16 8 2-4,13-15 I 

trHL Fall Time 1.1 4.0 1.0 4.7 1.0 4.3 ns 5-7,9-12 2-4,13-15 16 8 2 - 4,13 -15 
I 

tpLH 
Propagation Delay 1.6 4.5 1.6 5.3 1.6 4.9 ns 5-7,9-12 2-4,13-15 16 8 

5-7, 2-4,13-15 I 
Clk or Reset to Out 10-12 ! 

tpLH 
Propagation Delay 1.6 4.5 1.6 5.3 1.6 4.9 ns 5-7,9-12 2-4,13 -15 16 8 

5-7, 2-4,13-15 : Clk or Rasai to Out 10-12 

tSET Setup Time 2.5 2.5 2.5 ns 5-7,9-12 2-4,13 -15 16 8 2-4,13-15 I 

tHOLD Hold Time 1.5 1.5 1.5 ns 5-7,9-12 2-4,13-15 16 8 2-4,13-15 ! 
, 

!Yoggla Toggle Frequency 125 125 125 MHz 5-7,9-12 2-4,13-15 16 8 2-4,13-15 I - _ .. - - - - - -_.- - - - - -- - - - --



® MOTOROLA 

Quad MST to MECL 10K Translator 
ELECTRICALLY TESTED PER: 
MPG 10590 

The 10590 is a quad translator for interfacing from IBM MST-type logic signals 
to standard MECL 10K logic levels. This circuitfeatures differential inputs for high 
noise environments or may be used with single ended lines by tieing one of the 
inputs to ground. 

Since the 10590 is designed to accept signals centered around ground, it is a 
useful interface element for many communication systems. When pin 9 is con
nected to VCC the circu~ becomes a line receiver for MECLsignals. The outputs 
go to a low level whenever the inputs are left floating. 

• 300 mW MaxlPkg (No Load) 
• tpd = 2.5 ns typ 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCe 

VCCI 5 2 

AoUT 2 6 3 

BOUT 3 7 4 

AIN 4 8 5 

AIN 5 9 7 

BIN 6 10 8 

Bin 7 11 9 

VEE 8 12 10 

VssorVCC 9 13 12 

elN 10 14 13 

elN 11 15 14 

DIN 12 16 16 

DIN 13 17 

eOUT 14 2 18 

DOUT 15 3 19 

VeC2 16 4 20 

BURN -IN CONDmONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 QVTT 

51 QVTT 

51 QVTT 

GND 

GND 

51 QtoVTT 

VEE 

GND 

51 QtoVTT 

GND 

GND 

51 QtoVTT 

51 QtoVTT 

51 QtoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-236 

Military 10590 

.PO 
1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: 105901BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "MOO appears before 
the slash on LCC. 

VCCI I 

Aour 2 

'-----' 
9 VssorVcc 

LOGIC DIAGRAM 

:=:1>--2 
:=:1>--3 
10=:1>--

. 
j4 11 

13~15 
12~ 
VCCI = Pin 1 
VCC2= Pin 16 
VEE=Pin8 
VSS = Pin 9 Translator 
Vec = Pin S Receiver 



10590 

VCC=2.0V 

NOTES 

Pulse 
Generalor 

Inpul 

Channel A 

500 coax 
Inpul 

• Pulse Generator must be capable of rise and 
fall times of 2.0 ns + 0.2 ns. 

2511F 

±20% J 

1. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. Length of CoaxA and CoaxB should be equal for equal time delay. 
3.2:1 divider may be used. 
5. Ll = L2 Matched for equal time delay. 
5. tr = tf = 2.0 ns ± 0.2 ns measured at (20% - 80%). 

D.U.T. 

O.lI1F 

J±20% 

J 0.1 I1F ± 20% 

6. VIN has the following charateristics: 
a) Pulse width" 20 ns. 

VEEL = - 3.2 V + 0.005 V 

b) frequency = 1.0 MHz. 
7. All other outputs loaded 1000 to ground. 

VOUT ____ -+_--f 

trHL 

80% 

50% 

20% 

80% 

50% 

20% 

Figure 1_ Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-237 

Channel 8 

Output 
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Test 
Temperature 

VIH VIL VIH2 VIL2 VSS 

TA=25°e -0.780 -1.850 -1.105 -1.475 +1.25 

TA=125°e -0.630 -1.820 -1.000 -1.400 +1.25 

-0.880 -1.920 -1.255 -1.510 +1.25 

10590 
QUIESCENT LIMIT TABLE * 

Test Voltage Valuas (Volts) 

VIHM VILM VIHH VILH VILL VIHL 

+0.44 -0.49 +0.186 -0.85 -2.53 -1.486 

+0.62 -0.43 +0.186 -0.85 -2.53 -1.486 

+0.344 -0.538 +0.186 -0.85 -2.53 -1.486 

VEE VEEL 

-5.2 -3.2 

-5.2 -3.2 

-5.2 -3.2 TA=-55°e 
- - _._- -_.- '--- - ---- -

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHH/VIHUVIHM VILH/VILL VILM VEE Vee VSS P.U.T, 

VOH 
High Output ·0.93 ·0.78 -0.825 -0.63 -1.08 -0.88 V 5,6, 4,7, 5,6,11,12 4,7,10,13 8 1,9, 9 2,3, 
Voltage 11,12 10,13 16 14,15 

VOL 
Low Output ·1.85 ·1.62 -1.82 -1.545 -1.92 -1.655 V 4,7, 5,6, 4,7,10,13 5,6,11,12 8 1,9, 9 2,3, 
Voltage 10,13 11,12 16 14,15 

-

VIH VIL VIH1 VIL1 VSS VEE GND P. U, T. 

Vall 
Low Output ·1.85 ·1.60 -1.82 ·1.525 -1.92 -1.635 V 4,7, 5,6, 8 1,9, 2,3,14,15 
Voltage 10,13 11,12 16 

VOH1 
High Output -0.95 -0.78 -0.845 -0.63 ·1.10 ·0.88 V 5,6, 4,7, 8 1,9, 2,3,14,15 
Voltage 11,12 10,13 16 

IIH1 
Input Current 45 80 80 IfA 

4-7 4-7 
9 8 1,16 4-7 

High 10·13 10-13 10-13 

ICBO 
Reverse Leak- -1.0 -1.0 -1.5 IfA 9 4·8 1,16 4-7 
age Current 10-13 10 -13 

lEE 
Power Supply -52 ·57 ·57 rnA 4,6 5,711,13 9 1,16 8 Current 10,12 

ICC 
Power Supply 27 27 27 rnA 4,6 5,711,13 9 1,16 9 Drain Current 10,12 

• ELECTRICAL CHARACTERISTICS 

, 

I 

Each MECL 1 OK series circuit has been designed to meet the dc specifications shown in the testtable, after thermal equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor to - 2.0 volts. 
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10590 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VSS1 

TA=25 De +3.25 

TA = 125 De +3.25 

TA = -55 De +3.25 

Units 

Test Voltage Values (Volts) 

VRB PS1 PS2 PS1 PS2 VEE VEEL 

+0.71 +2.40 + 1.60 + 1.11 +0.31 - 5.2 -3.2 

+ 0.71 +2.64 + 1.85 + 1.24 + 0.36 -5.2 - 3.2 

+0.71 +2.30 + 1.44 + 1.01 +0.28 - 5.2 - 3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De + 125 De _ 55 De Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN1 VIN2 VOUT Vee VEEL VSS1 P.U. T. 

ITLH Rise Time 1.5 4.3 1.1 5.0 1.1 4.6 ns 5 -7, 4 -7, 2,3, 1,4-7, 8 7,9 2,3,14,15 10 -13 10 -13 14,15 9 -13 

ITHL Fall Time 1.5 4.3 1.1 5.0 1.1 4.6 ns 5 -7, 4 -7, 2,3, 1,4-7, 8 7,9 2,3,14,15 10 -13 10 -13 14,15 9 -13 

tPHL 
Propagation Delay 1.0 3.7 1.0 4.3 1.0 4.0 ns 

5-7, 4-7, 2,3, 1,4-7, 8 7,9 2,3,14,15 
Input to Output 10-13 10 -13 14, 15 9 -13 

tpLH 
Propagation Delay 1.0 3.7 1.0 4.3 1.0 4.0 ns 5-7, 4 -7, 2,3, 1,4-7, 8 7,9 2,3,14,15 
Input to Output 10-13 10 -13 ~ 9 -13 

~- - ~- --~ --- -



.. 

® MOTOROLA 

Hex MECL 10K to MST Translator 
ELECTRICALLY TESTED PER: 
MPG 10591 

The 10591 is a hex MECL to IBM MSTtype logic translator. A common enable 
(active low) is provided for gating. Open emitter outputs are provided for gating. 
Open emitter outputs are provided to permit direct transmission line driving. 

The 10591 is useful for interfacing to both MST-II and MST-IV systems. 

• 300 mW MaxlPkg (No Load) 
• tpd = 2.5 ns typ 
• tr. tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

BOUT 3 7 4 

COUT 4 8 5 

CIN 5 9 7 

BIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

Common 9 13 12 

DIN 10 14 13 

EIN 11 15 14 

FIN 12 16 15 

FOUT 13 17 

EOUT 14 2 18 

DOUT 15 3 19 

GND 16 4 20 

BURN - IN CONDITIONS: 
VCC = 1.25 VMINl1.50 V MAX. 
Vn = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

TRUTH TABLE 

Data Common Output 

L L L 

L H L 

H L H 
H H L 

BURN-IN 

(CONOITfON C) 

VCC 

51 nloVn 

51 nloVn 

51 nloVn 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

51 nloVn 

51 ntoVn 

51 ntoVn 

GND 

MOTOROLA MILITARY MECL DATA 
3-240 

Military 10591 

iIJJJIJJJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: N1A 
2)SMD: N1A 
3) 883: 10591IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LeC. 

VCC1 1 

floUT 2 

BOUT 3 

GoUT 4 

LOGIC DIAGRAM 

7 

Common 9 

6 

5 

10 

11 

12 

2 

4 

15 

14 

13 



NOTES 

Pulse 
Generator 0---+ 

Input 

Channel A 

o WOc.. 

50n 

10591 

VCC=+1.2SV 

25IlF 0.1 IlF 

±20% * *±2O% 

D.U.T. 

* 0.1 IlF ± 20% 

1. VIN has Ihe following characleristics: 
a) pulse widlh '" 20 ns. 
b) frequency = 1.0 MHz. 
c) Ir and If = 2.0 ns ± 0.2 ns. 

VIN 

Vour 

Vour 

VEE =-S.2V±0.00S V 

Ir If 

80% 80% 
50% SO% 
20% 20% 

",2Ons 

80% 80% 

SO% SO% 
20% 20% 

80% 80% 

SO% 50% 
20% 20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3·241 

ChannelB 

o wac.. 

son 

son 

VEE = - S.2 Vdc 

PSI 

PS2 
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10591 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable. aiterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. 

Symbol Parameter LImits 

+25°e + 125 °e _55°e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

VOH 
High Output +0.255 +0.44 +0.375 +0.62 +0.111 +0.344 
Voltage 

VOL 
Low Output -0.49 -0.29 -0.43 -0.23 -0.538 -0.338 
Voltage 

VOHl 
High Output -0.49 -0.27 -0.43 -0.21 -0.538 -0.318 
Voltage 

VOU 
Low Output +0.235 +'0.44 +0.355 +0.62 +0.091 +0.344 
Voltage 

IIH1 
Input Current 245 415 415 
High 

IIH2 
Input Current 265 450 450 
High 

IlL 
Input Current 0.5 0.3 0.5 
Low 

lEE 
Power Supply -35 -10 -39 -10 -39 -10 
Current 

ICC 
Power Supply 23 23 23 
Drain Current 

-

Test Test Voltage Values (Volts) 

Temperature VIH VIL VIH1 VIL1 PS1 PS2 VEE 

TA=25°e -0.780 -1.85 -1.105 -1.475 -0.89 -1.69 -5.2 

TA=125°e -0.630 -1.82 -1.000 -1.400 -0.76 -1.64 -5.2 

TA=-55°e -0.880 -1.92 -1.255 -1.510 -0.99 -1.72 -5.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package. check Pin Assignments 
Vee = 1.25 V. Output Load = 845 n to - 5.2 V 

VIH VIL VIH1 VIL1 VEE Vee GND P.U.T. 

V 5-7. 8 1 16 2-4.13-15 10-12 

V 9 8 1 16 2-4.13-15 

V 5-7. 9 5 -7. 8 1 16 2-4.13-15 10 -12 10-12 

V 5-7. 9 5-7. 9 8 1 16 2-4.13-15 10-12 10-12 

!LA 
5-7. 8 1 16 2-4.13-15 10 -12 

!LA 9 8 1 16 9 

!LA 
5-7. 8 1 16 2 - 4.13 -15 10 -12 

rnA 9 8 1 16 8 

/LA 9 8 1 16 1 
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10591 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA=25°e -0.780 

TA=125°e - 0.630 

TA=-55°e -0.880 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE 

-1.85 -1.105 -1.475 -0.89 -1.69 -5.2 I 
I 

-1.82 -1.000 -1.400 -0.76 -1.64 -5.2 

-1.92 -1.255 -1.510 - 0.99 -1.72 -5.2 I 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55 Oe Pinouts referenced are for DlL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 1.25 V, Output Load = 91 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEE PSl PS2 GND P.U. T. 

ITLH Rise TIme 1.1 4.3 1.0 5.0 1.0 4.6 ns 5-7, 2-4, 1 8 5·7, 7,9 16 2,3,14,15 10-12 13 ·15 10-12 

ITHL Fall TIme 1.1 4.3 1.0 5.0 1.0 4.6 ns 5-7, 2-4, 1 8 5 -7, 7,9 16 2,3,14,15 
10·12 13 ·15 10-12 

tpLH Propagation Delay 1.0 3.4 1.0 4.0 1.0 3.7 ns 5-7, 2-4, 1 8 5 -7, 7,9 16 2,3,14,15 
tpHL Data I nput to Output 10 ·12 13 ·15 10-12 

tpLH 
Propagation Delay 

5 -7, 2 -4, 5·7, Enable Input to 1.0 4.5 1.0 5.3 1.0 4.9 ns 1 8 7,9 16 2,3,14,15 
tpHL Output 10-12 13-15 10-12 

- - - ~- ~ - ~- -



® MOTOROI.A 

Quad Bus Driver 
ELECTRICALLY TESTED PER: 
MPG 10592 

The 10592 contains four line drivers with complementary outputs. Each driver 
has a Data (D) input and shares an Enable (E) input with another driver. The two 
driver outputs are the uncommitted collectors of a pair of NPN transistors operat
ing as a current switch. Each driver accepts 10K MECL input signals and pro
vides a nominal signal swing of 800 mV across a 50 n load at each output collec
tor. 

Outputs can drive higher values of load resistance, provided that the combina
tion of IR drop and load return voltage VLR does not cause an output collector 
to go more negative than -2.4 V with respect to Vcc. To avoid output transilltor 
breakdown, the load return voltage should not be more positive than +5.5 V with 
respect to VCC. 

When the E input is high, both output transistors of a driver are nonconducting. 
When not used, the E inputs, as well as the 0 inputs, may be left open. 

• Open Collector Outputs Drive Terminated Lines or Transformers 
• 50 kO.lnput Pull-down Resistors on All Inputs (Unused Inputs May be left Open) 
• 805 mW typ/pkg (No Load) 
• Propagation Delay = 3.5 ns typ (E-Output) 

= 3.0 ns typ (D-Output) 

PIN ASSIGNMENTS 
FUNCTION OIL FLATS LCC 

Z2 1 5 2 

Z2 2 6 3 
Z, 3 7 4 
Z, 4 8 5 
0, 5 9 7 

02 6 10 8 
E, 7 11 9 
VEE 8 12 10 
E2 9 13 12 
03 10 14 13 
04 11 15 14 

Z4 12 16 15 

Z4 13 1 17 
Z3 14 2 18 

Za 15 3 19 

VCC 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 
(CONDITION C) 

GND 
GND 
GND 
GND 

OPEN 
OPEN 
OPEN 

VEE 
OPEN 
OPEN 
OPEN 
GND 
GND 
GND 
GND 
GND 

MOTOROLA MILITARY MECL DATA 
3-244 

Military 10592 

iJJJtIIJJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NJA 
2) SMD: NJA 
3)883:10592nB~JC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

r,'H 0, 5 

02 6 

03 10 

04 11 

E29 

3Z, 

4Z1 

1 Z2 

222 

ISla 

1423 

13Z4 

124 



InpulA 

50ncoax 

TRUTHTABL E 

Inputs 0 utput 

H 
L 
L 

D 
X 
H 
L 

H 
H 
L 

Z 
H 
L 
H 

evel H = HIGH Voltage L 
L = LOW Voltage Le 
X = Don't Care 

vel 

VIN ___ ....J 

10592 

Vcc = 2.0 V 

2511F 4,. 
±20% ::c 4,. 0.1 I1F 

::c ±20% 

D.U.T. 

~ 0.1 I1F ± 20% 

VEEL = - 3.2 V ± 0.005 V 

Ir 

80% 
50% 

20% 

80% 
50% 
20% 

1+---- '" 20n5 ----+I 

VOUT -----I--..J 

80% 

50% 
20% 

VOUT ____ ....L..-.:...:.::;: 

NOTES 
1. L 1 = L2: Matched for equal delay. 
2. All other outputs loaded 50 n to GND. 
3. 2:1 divider may be used. 
4. VIN has the following characteristics: 

a) pulse width", 20 ns. 
b) frequency = 1.0 MHz. 
c) tr and If = 2.0 ns ± 0.2 ns. 

80% 

50% 

20% 

80% 

50% 
20% 

80% 

50% 
20% 

OUlpul8 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
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Test 
Temperature 

VIH VIL VIH1 

TA=25°e -0.780 -1.85 -1.105 

TA=125°e -0.630 -1.82 -1.000 

TA=-55°e -0.880 -1.92 -1.255 

Symbol Parameter 

+25°e 
Functional 

Subgroup 1 Parameters: 
Min Max 

VOH 
High Output -0.10 +0.10 
Voltage 

VOL 
Low Output -0.90 -0.70 
Voltage 

VOLC 
Low Output -0.90 -0.70 
Voltage 

VOHC 
HighOutpul -0.10 +0.10 
Voltage 

IIH1 
Input Current 220 
High 

IlL 
Input Current 0.5 
Low 

Short Circuit 
IOV Current (No 104.4 

Output Voltage) 

lOS 
Output Short 34.1 
Circuit Current 

laOFF 
Open Collector 500 Input Current 

lEE 
Power Supply -140 Drain Current 

* ELECTRICAL CHARACTERISTICS 

10592 
QUIESCENT LIMIT TABLE * 

Test Voltage Values (Volts) 

VIL1 PS1 PS2 VEE (MIN) VEE (MAX) VEE (Nom) BVO VLK VOLS 

-1.475 -0.89 -1.69 -5.72 -4.68 -5.2 +5.095 -1.850 -2.4 

-1.400 -0.78 -1.655 -5.72 -4.68 -5.2 +4.960 -1.825 -2.4 

-1.510 -0.97 -1.715 -5.72 -4.68 -5.2 + 4.960 -1.89 -2.4 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125 °e -55°e Pinouts referenced are for DIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Vee = GND, Output Load = 50 n to GND, VLR = 270 n to + 5.5 V 

Min Max Min Max VIH VIL VIH1 VIL1 VLR VOLS VEE Vee 

-0.10 +0.10 -0.15 +0.05 V 5,6, 5,6, 8 16 10,11 10,11 

-0.95 -0.70 -0.85 -0.60 V 5,6, 5,6, 8 16 10,11 10,11 

-0.95 -0.70 -0.85 -0.60 V 5,6, 5,6, 
8 16 10,11 10,11 

-0.10 -0.10 -0.15 +0.05 V 5,6, 5,6, 8 16 
10,11 10,11 

350 350 I1A 
5-7, 8 16 
9-11 

0.3 0.5 I1A 
5-7, 8 16 9-11 

1 - 4, 102.2 102.2 rnA 7,9 
12 -15 8 16 

34.7 -34.7 rnA 5,6, 1-4, 8 16 10,11 12-15 

500 500 I1A 
2,7,9, 8 16 14,15 

-154 -154 rnA 8 16 

P.U. T. 

1 - 4, 
12 -15 

1 -4, 
12 -15 

1-4, 
12-15 

1-4, 
12-15 

5-7, 
9 - 11 

5-7, 
9 -11 

1 -4, 
12-15 

1 - 4, 
12-15 

2,7,9, 
14,15 

8 

Each MECL 1 OK series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50 n resistor to Gnd. 
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Test 
Temperature 

VIH Vil VIH1 VIl1 

TA= 25 De -0.780 - 1.85 - 1.105 -1.475 

TA=125 De - 0.630 -1.82 -1.000 - 1.400 

TA = - 55 De - 0.880 -1.92 -1.255 -1.510 

Symbol Parameter 

+25 De 
Functional 

Subgroup 9 Parameters: 

Min Max 

trLH Rise Time 0.5 3.3 

tTHl Fall Time 0.5 3.3 

tPLH Propagation Delay 1.5 4.5 
tpHL Data 

tPLH Propagation Delay 2.0 6.0 
tpHL Enable 

* ELECTRICAL CHARACTERISTICS 

10592 
QUIESCENT LIMIT TABLE * 

Test Voltage Values (Volts) 

PS1 PS2 VEE (MIN) VEE (MAX) VEE (Nom) 

-0.89 - 1.69 - 5.72 - 4.68 - 5.2 

-0.78 -1.655 - 5.72 -4.68 - 5.2 

-0.97 -1.715 - 5.72 - 4.68 - 5.2 

limits Units 

BVO VlK VOlS 

+ 5.095 -1.850 -2.4 

+ 4.960 -1.825 -2.4 

+ 4.960 -1.89 -2.4 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125 De - 55 De Pinouts referenced are for Oil package, check Pin Assignments 

Subgroup 10 Subgroup 11 Vee = GND, Output load = 50 Q to GND 

Min Max Min Max VIN VOUT Vee VEEl PS1 P. U. T. 

0.5 4.7 0.5 3.8 ns 6,9,10,11 1 -4, 16 8 10,11 1 -4,12-15 12 -15 

0.5 4.7 0.5 3.8 ns 6,9,10,11 1 -4, 16 8 10,11 1 - 4,12 -15 12 -15 

1.5 5.6 1.5 5.3 ns 6,9,10,11 1 - 4, 16 8 10,11 1 - 4,12 -15 12-15 

1.0 9.0 1.0 6.0 ns 6,9,10,11 1 -4, 16 8 10,11 1 -4, 12 -15 12 -15 

Each MECL 1 OK series circuit has been designed to meetthe dc specifications shown in the testtable, after thermal equilibrium has been established. The circuit is in a test socket 

or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 50 n resistor to Gnd. 



® MOTOROLA 

Hex Inverter/Buffer 
ELECTRICALLY TESTED PER: 
MPG 10595 

The 1 0595 is a Hex Buffer Inverterwhich is built using EXCLUSIVE NOR gales. 
There is a common inpullo Ihese gales which when placed lowor leflopen allows 
Ihem 10 acl as inverters. 

Wilh Ihe common inpul connecled 10 a high logic levellhe 10595 is a hex buffer, 
useful for high fanoul clock driving and reducing slub lenglhs on long bus lines. 

• 285 mW MaxlPkg (No Load) 

• tpd = 4.0 ns Iyp 
• Ipd = 4.0 ns typ 
• Ir, If = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

01 2 6 3 

02 3 7 4 

03 4 8 5 

Bl 5 9 7 

B2 6 10 8 

B3 7 11 9 

VEE 8 12 10 

A 9 13 12 

B4 10 14 13 

B5 11 15 14 

B6 12 16 15 

04 13 17 

05 14 2 18 

06 15 3 19 

VCC2 16 4 20 

BURN ·IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

TRUTH TABLE 
Inputs Output 

A B Q 

L L H 
L H L 
H L L 
H H H 

BURN·IN 

(CONDITION C) 

GND 

510toVrr 

510toVrr 

510toVrr 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

510toVrr 

510toVrr 

510toVrr 

GND 

MOTOROLA MILITARY MECL DATA 
3·248 

Military 10595 

""" .PO 
1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:10595nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

9CL-__ ~ 

5 ""--+-.AJi.~..-

7--+-AfJ 

10 --I-.a.tl 

11 --I-.a.tl 

12 --.AJi.~..-

4 

13 

14 

15 



10595 

Channel A 
VCC=2.0V 

Om, 0 

Pulse 
Generator 0--;.. D.U.T. 

Input 

NOTES 
1. Pulse generator must be capable of rise and fall times of 2.0 ns ± 0.2 ns. 
2. Length of CoaxA and CoaxB should be equal for equal time delay. 
3. 2:1 divider may be used. 
4. L1 = L2 Matched for equal time delay. 
5. tr = tl = 2.0 ns ± 0.2 ns measured at (20% - 80%). 

0.111F 
::c ±20% 

6. VIN has the following charateristics: VEEL = - 3.2 V ± 0.005 V 
a) Pulse width", 20 ns. 
b) frequency = 1.0 MHz. 

7. RL = 50 n resistor in series with 50 Q coax constituting the 100 Q load. 
8. All other outputs loaded 100 Q to ground. 

VIN---J 

tr 

80% 
50% 
20% 

1+----- '" 20 ns 

VOUT -----I--..J 

VOUT ----....... ---=~. 

80% 

50% 

20% 

80% 

50% 
20% 

80% 
50% 
20% 

80% 

50% 
20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
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10595 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the de specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to -'2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA=25°e -0.78 

TA=125°e -0.63 

!.\ =-55 °e -0.88 
- - -

Units 

I 
Test Voltage Values (Volts) 

VIIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.92 -1.170 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e _55°e Pinouts referenced are for OIL package, check Pin Assignments I 
I Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 1000 to - 2.0 V I Parameters: 
Min Max Min Max Min Max VIH VIL VIHl VIH2 VEE Vee P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 9 8 1,16 2-4,13-15 I Voltage 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 8 1,16 2-4,13-15 
Voltage 

VOL1 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 5-7 8 1,16 2-4,13-15 
Voltage 10-12 

VOHl 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 5-7 8 1,16 2-4,13-15 I Voltage 10-12 

IIHl 
Input Current 265 450 450 IlA 

5-7 
8 1,16 5-7 

i 
High 10-12 10-12 I 
Input Current I 

IIH2 High 
290 495 495 I1A 9 8 1,16 9 I 

IlL 
Input Current 0.5 0.3 0.5 5-7 8 1,16 I 
Low I1A 10-12 2-4,13-15 I 

lEE 
Power Supply -49 -54 -54 rnA 8 1,16 8 
Drain Current , 
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10595 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the de specifications 
shown in the tesllable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol. Parameter Limits 

Test 
Temperature 

V,H 

TA=25°e -0.78 

TA=125°e -0.63 

TA =-55 °e -0.88 

Units 

Test Voltsge Values (Volts) 

V"LL V,H1 V,L1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.92 -1.170 -1.510 + 1.01 +0.28 -5~~ _-~2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max Y,N VOUT Vee VEEL PSl P.U. T. 

ITLH Rise Time 1.1 4.5 1.0 5.3 1.0 4.9 ns 5-7, 2-4, 1,16 8 2-4.13-15 10 -12 13-15 

ITHL FaUTime 1.1 4.5 1.0 5.3 1.0 4.9 ns 5-7. 2-4. 1,16 8 2-4.13-15 10 -12 13-15 

tPLH Propagation Delay 8 1.1 4.0 1.0 4.7 1.0 4.3 ns 5-7. 2-4. 1.16 8 9 2-4.13-15 
tpHL Inputs 11-13 13-15 

tPLH Propagation Delay A 1.1 5.0 1.0 5.9 1.0 5.4 ns 5-7. 2-4. 1.16 8 9 2-4.13-15 
tPHL Inputs 11-13 13-15 



® MOTOROLA 

Hex "AND" Gate 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0106202 

The 10597 provides a high speed hex AND function with strobe capability. 

• 285 mW MaxlPkg (No Load) 

• tpd = 2.8 ns typ (8 - Q) 

• lpd = 3.8 ns typ (A - Q) 
• tr. tf = 2.0 ns typ (20% -1i0%) 

PIN ASSIGNMENTS 

FUNcnON OIL FLATS LCC 

VCCI 5 2 

"oUT 2 6 3 

BouT 3 7 4 

CoUT 4 8 5 

AIN 5 9 7 

BIN 6 10 8 

CIN 7 11 9 

VEE 8 12 10 

Common 9 13 12 

DIN 10 14 13 

EIN 11 15 14 

FIN 12 16 15 

DOUT 13 17 

EoUT 14 2 18 

FOUT 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

TRUTH TABLE 
Inputs Output 

A B Q 
L L L 
L H L 
H L L 
H H H 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVn 

51 ntoVn 

51 ntoVn 

GND 

GND 

GND 

VEE 

GND 

GND 

GND 

GND 

51 ntoVn 

51 ntoVn 

51 ntoVn 

GND 

MOTOROLA MILITARY MECL DATA 
3-252 

Military 10597 

iJJJJIIII 
.PO 

1111111 
AVAILABLE AS: 

1) JAN: JM 38510106202 
2)SMD: NJA 
3) 883C: 10597IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AoUT 2 

BoUT 3 

CaUT 4 

9 Common 

LOGIC DIAGRAM 

9!1-..... ~ 

5-+~_~ 

7-+~ 

10-+~ 

11--+~ 

12--~ 

4 

t3 

14 

15 



Scope 
Inpul1 

O~n'~ 

10597 

VCCH =2.0V 
±0.005 V 

Scope Inpul2 

o 0 
0.111F R1l2=50Q 2511F 

±20"lo ::c ::c ±20"lo 

Clock Pulse 
Generalor 

NOTES 

0----;-

100Q±5.0"lo ~TPIN 

1. Perform lesl in accordance with test table; each output is tested separately. 

VEEL = -3.2 Vdc 
±0.005 V 

2. All input and output cables to the scope are equal lengths of 50 Q coaxial cable. 
Wire length should be;;' 0.250 (6.35 mm) from TPIN to input pin and TPOUT to output pin. 

3. Outputs not under test should be connected to a 100 Q resistor to ground. 

4. (') applies to gate 4 only. 
5. tp = 40 ns ± 1.Q ns. 

6. ZoUT = 50 Q. 
7. ITHL = ITLH = 2.0 ns (200% - 80%) ± 0.2 ns. 
8. PRR = 1.0 MHz ± 0.05 MHz. 
9. Scope input = 50 Q to ground. 
10. CL = 5.0 pF (including test jig). 
11. RLl2=50Q±5.0% 

tf 

VIN ----------.1 

50"10 

VOUT---------+--"I 

Vo~---------+-~ 

80"10 

50"10 

20"10 

trHL 

trLH 
80"10 
50"10 

20"10 

TPOUT 

tr 
,.-------- VIH2 

50"10 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
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10597 

QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH1 

TA=25°e -0.78 

TA=125°e - 0.63 

TA=-55°e - 0.88 

Units 

Test Voltage Values (Volts) 

VIL1 VITH VITL VIH2 

-1.85 -1.105 -1.475 + 1.11 

-1.82 -1.000 -1.400 + 1.24 

-1.82 -1.170 -1.510 +1.01 

TEST VOLTAGE APPLIED TO PINS BELOW 

VEE1 VEE2 

-5.2 -3.2 

-5.2 -3.2 

-5.2 -3.2 

+25°e + 125 °e -55°e Pinouts referenced are for DlL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH1 VIL1 VITH VITL VEE1 Vee P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 - 0.63 -1.08 - 0.88 V 5-7 

8 1,16 2-4,13-15 Voltage 9-12 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 8 1,16 2-4,13-15 
Voltage 

VOL1 
Low Output -1.60 -1.525 -1.635 V 5-7 5-7 8 1,16 2-4,13-15 
Voltage 9-12 9-12 

VOH1 
High Output - 0.95 -0.845 -1.10 V 5-7 5-7 8 1,16 2-4,13-15 
Voltage 9-12 9-12 

I'H1 
Input Current 265 450 450 lIA 

5-7 8 1,16 7-9,10-12 
High 10-12 

I'H2 
Input Current 290 495 495 lIA 9 8 1,16 9 High 

"L 
Input Current 0.5 0.3 0.5 lIA 

5-7 8 1,16 7-9,10-12 
Low 9-12 

lEE 
Power Supply -49 -54 -54 rnA 8 1,16 8 Drain Current 
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10597 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 

Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter limits 

Test 
Temperature 

VIHI 

TA =25 °e -0.78 

TA = 125 °e - 0.63 

TA =-55 °e - 0.88 

Units 

Test Voltage Values (Volts) 

VILI VITH VITL VIH2 VEEI VEE2 

- 1.85 -1.105 -1.475 + 1.11 -5.2 -3.2 

-1.82 - 1.000 -1.400 + 1.24 -5.2 - 3.2 

-1.82 -1.170 -1.510 + 1.01 - 5.2 - 3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 °e + 125 °e - 55 °e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT VIH2 Vee VEE2 P.U. T. 

trLH Rise TIme 1.1 4.5 1.0 5.3 1.0 4.9 ns 5 -7, 2 - 4, 1,16 8 2 - 4,13 -15 9 -12 13 -15 

trHL Fall Time 1.1 4.5 1.0 5.3 1.0 4.9 ns 5-7, 2 - 4, 1,16 8 2 -4,13 -15 9 -12 13 -15 

tpLHl Propagation Delay 1.1 4.0 1.0 4.7 1.0 4.3 ns 5 -7, 2 - 4, 1,16 8 2 -4,13 -15 9 -12 13 -15 

tpLH2 Propagation Delay 1.1 5.0 1.0 5.9 1.0 5.4 ns 2 -4, 5 -7, 1,16 8 2 - 4,13 -15 13 -15 9 -12 

tpHLl Propagation Delay 1.1 4.0 1.0 4.7 1.0 4.3 ns 5 -7, 2 -4, 1,16 8 2 - 4,13 -15 9 -12 13 -15 

tpHL2 Propagation Delay 1.1 5.0 1.0 5.9 1.0 5.4 ns 2 -4, 5 -7, 1,16 8 2 -4,13 -15 
13 -15 9 -12 

.. -- -

II 
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® MOTOROLA 

Monostable Multivibrator 
ELECTRICALLY TESTED PER: 
5962-8777301 

The 10598 is a retriggerable monostable multivibrator. Two enable inputs per
mit triggering on any combination of positive or negative edges as shown in the 
accompanying table. The trigger input is buffered by Schmitt triggers making it 
insensitive to input rise and fall times. 

The pulse width is controlled by external capacitor and resistor. The resistor 
sets a current which is the linear discharge rate of the capacitor. Also, the pulse 
width can be controlled by the external current source or voltage 

For high-speed response with minimum delay, a hi-speed input is also pro
vided. This input bypasses the internal Schmitt triggers and the output responds 
within 2.0 nanoseconds typically. Output logic and threshold levels are standard 
MECL 10,000. Test conditions are per table 2. Each "Precondition" referred to 
in table 2 is per the sequence of table 1. 
• 580 mW MaxlPkg (No Load) 
• tpd = 4.0 ns typ Trigger Input to Q 

= 2.0 ns typ Hi-Speed Input to Q 

Min liming Pulse Width PWOmin 
Max liming Pulse Width PWOmax 
Min Trigger Pulse Width PWT 
Min Hi-Speed PWHS 
Trigger Pulse Width 
Enable Setup lime tset 
Enable Hold lime thold 

10nstyp1 
>10 ns typ2 
2.0 nstyp 
3.0 ns typ 

1.0nstyp 
1.0 ns typ 

1 CExt = 0 (Pin 4 open), RExt = 0 (Pin 6to VEE) 
2 CExt = 10 IlF, RExt = 2.7 kn 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS LCC BURN-IN 

(CONDITION C) 

VCCl 5 2 GND 

Q 2 6 3 510toVTT 

a 3 7 4 510toVTT 

CEXT 4 8 5 OPEN 

Epos. 5 9 7 OPEN 

REXT 6 10 8 VEE 
Ext. Pulse Width 7 11 9 OPEN Control 

VEE 8 12 10 VEE 
N.C. 9 13 12 OPEN 

ENeg. 10 14 13 OPEN 

N.C. 11 15 14 OPEN 

Military 10598 

iJJJIJJJtt 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8777301 
3)883:1059anBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

CEXT 4 

Epos 5 

REXT 6 

Ext. PW 
Control 

VEE _B"""L.. __ -S-

TRUTH TABLE 

N.C. 12 16 15 OPEN Inputs Output 

Trigger Input 13 

N.C. 14 2 

Hi-Speed Input 15 3 

VCC2 16 4 

BURN - IN CONDITIONS: 
VTT = - 2.2 V MINI- 2.0 V MAX 
VEE = - 5.7 V MAXI- 5.2 V MIN 

17 

18 

19 

20 

OPEN Epos Eneg 

OPEN L L Triggers on both posHive and negative 

OPEN 
input slopes 

GND L H Triggers on the positive input slope 

H L Triggers on the negative input slope 

H H Trigger disabled 

MOTOROLA MILITARY MECL DATA 
3-256 



NOTES 

+Enable 5 

Trigger INpUl13 

·Enable 10 ------' 

High Speed 
Input 15 

Extemalliming 
Inlemal Control 7 

Input 

10598 

RetriggerGate 
Flip-Flop 

Block Diagram 

Pulse Generator 

PSI c:.ro 
O.IIlF.~ 

910pF ~ 

1. All input and output cables to the scope are equal lengths of 50 0 coaxial 
cable. Wire length should be ~ 0.250 Inch (6.35) mm) from TPIN to input 
pin and TPOUT to output pin. 

2. Outputs not under test should be connected to a 100 0 resistor to ground. 
3.ITHL = ITLH = 2.0± ns (20% • 80%). 
4. 50 0 termination to ground located in each scope probe. 

5 

7 

4 

VCCI = VCC2 = +2.0Vdc 

~O"IlF 

Epos 
Extemal Pulse 
Width Control o 3 

2 

~ 0.1!lF 

VEE =-3.2Vdc 

Figure 1. SwHchlng Test Circuit 

MOTOROLA MILITARY MECL DATA 
3-257 

VOUT 

O~ 
I SOO 

30 
2Q 

-LTPOut 
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10598 

Trigger Delay Test 

~~ IN 13 , I 
-l t++ r,: 
I 50% 0(3) 

'---------- PS2 

0(2) 

High Speed Trlggar 

0(3) 

0(2) 

tsetup I tHotd Tests 

~(5) RI..._' __ .Jf\---u----u-- ::: 
Isetup (E) ::J .-I 

~:.J,;1~~~3) __ ~_J~ ~-- - - -- - -- - - - ::: 

-l I+- !hold (E) 

0~(3~) ____________________ __J~ 

1+,------ 1.0~ -------+1-, 
Retrlgger f\ f\ 

~VI~N~(13~) ____ _.J ~ __________________________ __J ~ __________________ __ 

1-------- 500 ns --------<P! 

0(3) 

Check for voltage 
readings between 
zones on scope 

The output stays high so no voltage difference is measured on the scope. All zone markers are at the same level. 

Figure 2. Switching Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
3-258 



Table 1. Precondition Sequence 

VIN 4 Voltage 
(Vdc) 

O(Gnd) 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

~ ---- ..-
----~10ns ~10ns 

I 
-p;~1"" 
I °7n I 

10 20 
1(n5) 

n----VIHmax 

~ L VILmin 
P1 

10598 

1. Att=O a) Apply VIHmax to Pin 5 and 10. 
b) Apply VILmin to Pin 15. 
c) Ground Pin 4. 

2. Att~ 10ns a) Open Pin 1. 

b) Apply - 3.0 Vdc to Pin 4. 
Hold these conditions for ~ 10 ns. 

3. Retum Pin 4 to Ground and preform test as indicated in Table 2. 

30 

Table 2. Conditions for Testing Output Levels 
(See Table 1 for Precondition Sequence) 

P3 

VIHmin 

VILmin 

Pin Condition Pin Condition 

TestP.U.T 5 10 

Precondition 

VOH 2 

VOH 3 

Precondition 

VOL 3 

VOL 2 

Precondition 

VOHA 2 

VOHA 3 

Precondition 

VOHA 2 

VOHA 3 

Precondition 

VOHA 2 

VOHA 3 

Precondition 

VOHA 2 VIHmax 

VOHA 3 VIHmax 

Precondition 

VOHA 2 VIHmax 

VOHA 3 VIHmax 

13 15 TestP.U.T 

Precondition 

VILmin VOHA 2 

P1 VOHA 3 

Precondition 

VILmin VOLA 3 

P1 VOLA 2 

Precondition 

VILAmax VOLA 2 

VIHAmin VOLA 3 

Precondition 

VILmin VOLA 3 

P3 VOLA 2 

Precondition 

P2 VOLA 3 

P3 VOLA 2 

Precondition 

P2 VOLA 3 

P3 VOLA 2 

Precondition 

P1 VOLA 3 

P1 VOLA 2 

MOTOROLA MILITARY MECL DATA 
3-259 

5 10 13 15 

VIHAmin P1 

VILAmax P1 

VILAmax 

VIHAmln 

VILmin 

VILmin 

P2 

P3 

VIHmax P2 

VIHmax P3 

VIHAmin VIHmax P1 

VILAmax VIHmax P1 

VIHmax VIHAmin P1 

VIHmax VILAmax P1 

II 
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Test 
Temperatura VIH VIL VIHl VILl 

TA =25 °e -0.78 -1.85 -1.105 -1.475 

TA=l25°e -0.63 -1.82 -1.000 -1.400 

TA=-55°e -0.88 -1.92 -1.255 -1.510 

Symbol Psrameter 

10598 
QUIESCENT LIMIT TABLE * 

Test Voltsge Values (Volts) 

PSl PS2 VEE VEEL Vee VTt VT2 

+1.11 +0.31 -5.2 -3.2 +2.0 -2.45 -3.0 

+1.24 +0.36 -5.2 -3.2 +2.0 -2.35 -2.9 

+1.01 +0.28 -5.2 -3.2 +2.0 -2.55 -3.09 
- _. _.-

Limits Units 

II 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e _55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 f.I to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA VEE Vee Pl-3 VTt,2 GND 

VOH High Output Voltage -0.93 -0.78 -0.825 -0.63 -1.0B -0.88 V 13 6.B 1,4,16 13 4 

VOL Low O\ltput Voltage -1.85 -1.62 -1.B2 -1.545 -1.92 -1.665 V 13 6,B 1,4,16 13 4 

VOLA Low Output Voltage -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 10 13 10 10 6,8 1,4,16 13 4 4 

VOHA High Output Voltage --0.95 -0.78 -0.645 -0.63 -1.10 -0.88 V 10 13 10 10 6,B 1,4,16 13 4 4 

IIHl Input Current High 220 375 375 ItA 13 6,8 1,4,16 4 

IIH2 Input Current High 260 450 450 ItA 5,10 6,8 1,4,16 4 

IIH3 lnput Current High 350 595 595 ItA 15 6,B 1,4,16 4 

IlL Input Current Low 0.5 0.3 0.5 ItA 
5,10, 6,8 1,4,16 4 13,15 

VR4 Bias Voltage -4.16 -3.4 -4.16 -3.4 -4.16 -3.4 V 6,8 1,4,16 4 

lEE 
Power Supply Drain -100 -111 -111 mA 6,8 1,4,16 4 
Current 

- - - -- - - -- -

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been established. The circuit is in a test socket or 

mounted on a printed circuit board and transverse air flow greater than 500 linear fpm Is maintained. Outputs are terminated through a 100 f.I resistor to - 2.0 volts. 

P.U. T. 

2,3 

2,3 

2,3 

2,3 

13 

5,10 

15 

5,10, 
13,15 

7 

8 
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Test 
Temperature VIH VIL VIH1 VIL1 

TA=25 'e -0.78 -1.85 -1.105 -1.475 

TA=125'e -0.63 -1.82 -1.000 -1.400 

TA=-55'e -0.88 -1.92 -1.255 -1.510 

Symbol Parameter 

+ 25 'e 
Functional 

Subgroup 9 Parameters: 
Min Max 

ITLH/IT 
Rise Time/Fall Time 
High Speed Trigger 1.5 3.5 

HL Delay to Output 

tPHL/tP 
Propagation Delay 
High Speed Trigger 1.5 2.8 

LH Delay to Output 

tpHlltp 
Propagation Delay 
Trigger Delay to 2.5 5.5 

LH Output 

tSetup 
(E) 

Enable Setup Time 3.5 

tHold (E) Enable Hold Time 3.5 

RTrig Retrigger -50 50 

RTrig Retrigger 0.15 1.0 
- - -- ---

• ELECTRICAL CHARACTERISTICS 

PS1 

+1.11 

+1.24 

+1.01 

10598 
QUIESCENT LIMIT TABLE * 

Test Voltage Values (Volts) 

PS2 VEE VEEL Vee VT1 VT2 

+0.31 -5.2 -3.2 +2.0 -2.45 -3.0 

+0.36 -5.2 -3.2 +2.0 -2.35 -2.9 

+0.28 -5.2 -3.2 +2.0 -2.55 -3.09 

Limits Units 

PS11 PS12 PS13 

0.0 0.0 -3.2 

0.0 0.0 -3.2 

0.0 0.0 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125 'e -55'e Pinouts referenced are for DIL package, check Pin Assignments 

Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max VIN VOUT Vee VEEL PS11 PS12 P.U. T. 

1.0 4.5 1.0 4.5 ns 13,15 2,3 1,16 8 7 2,3,13,15 

1.0 4.0 1.0 4.0 ns 13,15 2,3 1,16 8 7 2,3,13,15 

2.0 7.0 2.0 7.0 ns 13,15 2,3 1,16 8 7 2,3,13,15 

ns 5,13 3 1,16 8 7 5,13 

ns 5,13 3 1,16 8 7 5,13 

ns 5,13 3 1,16 8 7 3 

ns 5,13 3 1,16 8 7 3 

Each MECL 10K series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been established. The circuit is in a test socket or 

mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor to 0.0 volts. 

I 



® MOTOROLA 

Dual 3-lnput 3-0utput 
"OR" Gate 
ELECTRICALLY TESTED PER: 
MPG 10610 

The 10610 is designed to drive up to six transmission lines simultaneously. The 
multiple outputs ofthis device also allow the wire "OR"-ing of several levels of gat
ing for minimization of gate and package count. 

The ability to control three parallel lines with minimum propagation delay from 
a single pOint makes the 10610 particularly useful in clock distribution applica
tions where minimum clock skew is desired. 

• 220 mW MaxlPkg (No Load) 

• tpd = 1.5 ns typ (All Output Loaded) 

• tr, tf = 1.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

AOUT 3 7 4 

AOUT 4 8 5 

AIN 5 9 7 

AIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

BOUT 12 16 15 

BOUT 13 17 

BOUT 14 2 18 

VCC1 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vn = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

OPEN 

GND 

OPEN 

VEE 

OPEN 

OPEN 

GND 

51 ntoVTT 

51 ntoVTT 

51 ntoVTT 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
3·262 

Military 10610 

.PO 
1111111 

AVAILABLE AS: 

1) JAN: NlA 
2)SMD: NlA 
3) 883: 10610IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AoUT 2 

AOUT 3 

AOUT 4 

LOGIC DIAGRAM 

9~t2 10 13 
11 14 

VCC1 = Pin 1, 15 
VCC2 = Pin 16 

VEE =PinS 



10610 

Channel A 

VCC=+2.0V 

Pulse 
Generator 0---;. D.U.T 
Input 

NOTES 
1. Pulse generator must be capable of rise and fall times of 

2.0 ns ± 0.2 ns. 
2. Length of CoaxA and CoaxB should be equal for equal time delay. 
3. 2:1 divider may be used. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
5. RL = 50 n resistor in series with 50 n coax 

constituting the 100 n load. 
6. VIN has the following characteristics: 

a) pulse width", 20 ns. 
b) frequency = 1.0 MHz. 

7. Unused outputs should be loaded 100 n to ground. 

tr 

80% 
50% 

20% 

VEEL = -3.2 Vdc 
±0.005V 

80% 
50% 
20% 

1+----- ",20 ns ----+I 

VOUT -----t--..J 

VOUT -----t-~~ 

80% 

50% 

20% 

80% 

50% 

20% 

80% 

50% 
20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-263 

Channel B 

0-

II 



:s:: o a 
e 
:s:: 

'PC 
I\l)l 
~:IJ 

-< 
:s:: 
~ 
o 
~ » 

10610 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

I 
Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee =0 V, Output Load = lOOn to -2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIH1 VIL1 VEE Vee P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5-7 8 1,15,16 2 - 4,12 -14 Voltage 9 -11 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 5-7 8 1,15,16 2-4,12-14 Voltage 9 - 11 

VOL1 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 5-7 

8 1,15,16 2-4,12-14 Voltage 9 -11 

VOHl 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 5-7 8 1,15,16 2-4,12-14 
Voltage 9-11 

IIH1 
Input Current 410 700 700 IiA 

5-7 8 1,15,16 5-7 
High 9-11- 9 - 11 

IlL 
Input Current 0.5 0.3 0.5 IiA 

5-7 8 1,15,16 5-7 
Low 9-11 9 - 11 

lEE 
Power Supply -38 -42 -42 rnA 8 1,15,16 8 Drain Current 
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10610 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA = 25 °e - 0.78 

TA=125°e -0.63 

TA=-55°e -0.86 

Units 

Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VEE VEEL 

- 1.85 -1.105 - 1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 + 1.01 +0.28 - 5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e - 55 °e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T. 

trLH Rise Time 1.0 2.5 1.0 3.0 1.0 2.9 ns 7,9 2 -4,12 -14 1,15,16 8 2-4,12-14 

trHL Fall Time 1.0 2.5 1.0 3.0 1.0 2.9 ns 7,9 2 - 4,12 -14 1.15.16 8 2 - 4.12 -14 

tpHL Propagation Delay 1.0 2.9 1.0 3.4 1.0 3.3 ns 7.9 2 - 4.12 -14 1.15,16 8 2-4.12-14 

tpLH Propagation Delay 1.0 2.9 1.0 3.4 1.0 3.3 ns 7,9 2 -4,12 -14 1,15,16 8 2-4.12 -14 



® MOTOROLA 

Dual 3-lnput 3-0utput 
"NOR" Gate 
ELECTRICALLY TESTED PER: 
MPG 10611 

The 10611 is designed to drive up to six transmission lines simultaneously. The 
multiple outputs ofthis device also allow the wire "OR"-ing of several levels ofgat
ing for minimization of gate and package count. 

The ability to control three parallel lines with minimum propagation delay from 
a single point makes the 10611 particularly useful in clock distribution applications 
where minimum clock skew is desired. 

• 220 mW MaxlPkg (No Load) 

• tpd = 1.5 ns typ (All Output Loaded) 
• tr• tf = 1.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AOUT 2 6 3 

AoUT 3 7 4 

AoUT 4 8 5 

AIN 5 9 7 

AIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

BOUT 12 16 15 

BOUT 13 17 

BOUT 14 2 18 

VCC1 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
Vrr = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN·IN 

(CONDITION C) 

GND 

51010VTT 

510loVTT 

51010VTT 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

510loVTT 

510loVn 

51010Vn 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
3-266 

Military 10611 

.PO 
1111111 

AVAILABLE AS: 

1) JAN: NlA 
2)SMD: NlA 
3) 883: 10611/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AoUT 2 

AoUT 4 

LOGIC DIAGRAM 

5~~ 6 4 
7 

9 13 ~
12 

10 14 
11 

VCC1 = Pin 1, 15 
VCC2 = Pin 16 
VEE = Pin 8 



10611 

Channel A 

VCC=+2.0V 

Pulse 
Generator ~ D.U.T 
Input 

NOTES 
1. Pulse generator must be capable of rise and fall times of 

2.0 ns ± 0.2 ns. 
2. Length of CoaxA and CoaxB should be equal for equal time delay. 
3. 2:1 divider may be used. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
5. RL = 50 a resistor in series wijh 50 a coax 

constituting the 100 a load. 
6. VIN has the following cl)aracteristics: 

a) pulse width ~ 20 ns. 
b) frequency = 1.0 MHz. 

7. Unused outputs should be loaded 100 a to ground. 

VEEL = -3.2 Vdc 
± 0.005 V 

Ir _i ____ 
80% 
50% 
20% 

VIN -----' 

tPLH 

VOUT -----+---' 

VO~· _______ +-_~~HL'I 

~20ns 

80% 

50% 
20% 

80% 

50% 
20% 

80% 
50% 
20% 

80% 

50% 
20% 

figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-267 

ChannelB 

0-

PSt 

PS2 
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10611 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the tesllable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse airflow greater· 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125 °e -0.63 

TA=-55°e -O.BB 

Units 

II 
Test Voltage Values (Volta) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 I 

-1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55 °e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIH1 VIL1 VEE Vee P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5-7 8 1,15,16 2-4,12-14 
Voltage 9 -11 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 5-7 8 1,15,16 2-4,12-14 
Voltage 9-11 

VOL1 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 5-7 

8 1,15,16 2-4,12-14 
Voltage 9-11 

VOH1 
High Output -0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 5-7 8 1,15,16 2-4,12-14 
Voltage 9 - 11 

IIH1 
Input Current 410 700 700 I1A 

5-7 8 1,15,16 5-7 
High 9-11 9 -11 

IlL 
Input Current 0.5 0.3 0.5 I1A 

5-7 8 1,15,16 5-7 
Low 9-11 9-11 

lEE 
Power Supply -38 -42 -42 mA 8 1,15,16 8 Drain Current 

- - - - - -- - -------_ .. -
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10611 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the tesUable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA=25°e - 0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 - 1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 n to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL P. U. T. 

lTLH Rise Time 1.0 2.5 1.0 3.0 1.0 2.9 ns 7,9 2-4,12-14 1,15,16 8 2-4,12-14 

lTHL Fall Time 1.0 2.5 1.0 3.0 1.0 2.9 ns 7,9 2-4,12-14 1,15,16 8 2-4,12-14 

tpHL Propagation Delay 1.0 2.9 1.0 3.0 1.0 2.9 ns 7,9 2-4,12-14 1,15,16 8 2-4,12-14 

tpLH Propagation Delay 1.0 2.9 1.0 3.0 1.0 2.9 ns 7,9 2-4,12-14 1,15,16 8 2-4,12-14 
- -



® MOTOROI.A 

High Speed Dual 
3-lnput 3-0utput ORiNOR Gate 
ELECTRICALLY TESTED PER: 
5962-8775001 

The 10611 is designed to drive up to six transmission lines simultaneously. The 
multiple outputs of this device also allow the wire "OR"-ing of several levels of gat
ing for minimization of gate and package count. 

The ability to control three parallel lines with minimum propagation delay from 
a single point makes the 1 0611 particularly useful in clock distribution applications 
where minimum clock skew is desired. 

• 220 mW MaxlPkg (No Load) 
• tpd = 1.5 ns typ (All Output Loaded) 

• tr. tf = 1.5 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCC1 5 2 

AoUT 2 6 3 

AoUT 3 7 4 

AOUT 4 8 5 

AIN 5 9 7 

AIN 6 10 8 

AIN 7 11 9 

VEE 8 12 10 

BIN 9 13 12 

BIN 10 14 13 

BIN 11 15 14 

BOUT 12 16 15 

BOUT 13 17 

BOUT 14 2 18 

VCC1 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 UtoVn 

51 UtoVn 

51 UtoVn 

OPEN 

OPEN 

OPEN 

VEE 
OPEN 

OPEN 

OPEN 

51 UloVn 

51 UloVn 

51 UtoVn 

GND 

GND 

MOTOROLA MILITARY MECL DATA 
3-270 

Military 10612 

.'0 1111111 
AVAILABLE AS: 

1) JAN: NlA 
2) SMD: 5962-8775001 
3) 883: 106121BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC1 1 

AoUT 2 

AoUT 3 

AoUT 4 

LOGIC DIAGRAM 

5~; 6 2 
7 

9 13 ~
12 

ro 14 
11 

VCC1 = Pin 1. 15 
VCC2 = Pin 16 

. VEE=PinS 



NOTES 

Pulse 
Generator ~ 
Input 

Channel A 

1. Pulse generator must be capable of rise and fall times of 
2.0 ns ± 0.2 ns. 

10612 

Vce = ~2.0 V 

D.U.T 

2. Length of CoaxA and CoaxB should be equal for equal time delay. VEEL = -3.2 Vdc 
±0.005V 3. 2:1 divider may be used. 

4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
5. RL = 50 n resistor in series with 50 n coax 

constituting the 100 n load. 
6. VIN has the following characteristics: 

a) pulse width" 20 ns. 
b) frequency = 1.0 MHz. 

7. Unused outputs should be loaded 100 n ground. 

4,. O.t I1F 
1: ± 20% 

l,..:.tr ________ ,I_ i - - - - PSt 
80% 

50% 

20% 
VIN 

VOUT 

VOUT 

\4------ ,,20 ns 

80% 

50% 

20% 

trHL 

80% 

50% 

20% 

80% 
50% 

20% 

80% 

50% 

20% 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3·271 

Channel B 
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10612 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 1000 resistor 
to - 2.0 volts. 

Symbol Parameter LImIts 

Test 
Temperature VIH 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 
-- -- ------- - - ---

UnIts 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

-1.82 -1.000 -1.400 +1.24 +0.36 -5.2 -3.2 I 

-1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 I 
- ~ 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max. Min Max VIH1 YIL1 VIH1 VILl VEE Vee P. U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 5-7 5-7 8 1,15,16 2-4,12-14 Voltage 9 -11 9-11 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 5-7 5-7 8 1,15,16 2-4,12-14 Voltage 9 -11 9-11 

Vall 
Low Output -1.85 -1.60 -1.82 -1.525 -1.92 -1.635 V 5-7 5-7 

8 1,15,16 2-4,12-14 Voltage 9 -11 9 -11 

VOHl 
High Output - 0.95 -0.78 -0.845 -0.63 -1.10 -0.88 V 5-7 5-7 8 1,15,16 2-4,12-14 Voltage 9-11 9 -11 

IIHl 
Input Current 410 700 700 IlA 

5-7 8 1,15,16 5-7 
High 9-11 9 -11 

IlL 
Input Current 0.5 0.3 0.5 IlA 

5-7 
8 1,15,16 5-7 

Low 9-11 9 - 11 

lEE 
Power Supply -38 -42 -42 mA 8 1,15,16 8 Drain Current 

I 
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10612 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIH 

TA =25 °e - 0.78 

TA = 125°C -0.63 

TA = -55°C -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIH1 VIL1 PS1 PS2 VEE VEEL 

-1.85 -1.105 -1.475 + 1.11 +0.31 - 5.2 - 3.2 

-1.82 -1.000 -1.400 + 1.24 +0.36 - 5.2 -3.2 

-1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 - 3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25°C + 125°C -55 °e Pinouts referenced are for DIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U. T. 

ITLH Rise Time 1.0 2.5 1.0 3.0 1.0 2.9 ns 7,9 2 -4,12 -14 1,15,16 8 2-4,12-15 

ITHL Fall Time 1.0 2.5 1.0 3.0 1.0 2.9 ns 7,9 2 -4,12 -14 1,15,16 8 2 -4,12-15 

tpHL Propagation Delay 1.0 2.5 1.0 3.0 1.0 2.9 ns 7,9 2 -4,12 -14 1,15,16 8 2-4,12-15 

tpLH Propagation Delay 1.0 2.5 1.0 3.0 1.0 2.9 ns 7,9 2-4,12-14 1,15,16 8 2 -4,12 -15 --- ----- --------

I 



® MOTOROLA 

Triple Line Receiver (High Speed) 
ELECTRICALLY TESTED PER: 
MPG 10616 

The 10616 is a high speed triple differential amplifier designed for use in sens
ing differential signals over long lines. The base bias supply (VSS) is made 
available at pin 11 make the device useful as a Schmitt trigger, or in other applica
tion where a stable reference voltage is necessary. 

Active current sources provide the 10616 with excellent common mode noise 
rejection. If any amplifier in a package is not used, one input olthat amplifier must 
be connected to VSS (pin 11) to prevent upsetting the current source bias net
work. 

Complementary outputs are provided to allow driving twisted pair lines, to en
able cascading of several amplifiers in a chain, or simply to provide complement 
outputs of the input logic function. 

• 150 mW MaxlPkg (No Load) 
• tpd = 2.0 ns typ (All Output Loaded) 
• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC BURN-IN 

(CONDITION C) 

VCC1 5 2 GND 

AoUT 2 6 3 51 CltoVTT 

AOUT 3 7 4 51 Cl to VTT 

A'N 4 8 5 GND 

A'N 5 9 7 VBB 

BOUT 6 10 8 51 CltoVTT 

BOUT 7 11 9 51 CltoVTT 

VEE 8 12 10 VEE 

B,N 9 13 12 GND 

B,N 10 14 13 VBB 

VBB 11 15 14 VBS 

C'N 12 16 15 GND 

C'N 13 17 VBS 

COUT 14 2 18 51 Cl to VTT 

COUT 15 3 19 51 CltoVTT 

VCC2 16 4 20 GND 

BURN -IN CONDmONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

NOTES: 
1. VBB to be used to supply bias to the 10616 only and bypsssed (when used) with 
0.01 I1F to 0.1 I1F capacitor. 
2. When the Input pin with the bubble goes posltlva, the output goes poslttlve. 

MOTOROLA MILITARY MECL DATA 
3-274 

Military 10616 

.PO 
1111111 

AVAILABLE AS: 

1) JAN: NlA 
2) SMD: NlA 
3)883:10616nBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

4 

5 

10 

12 

13 

VCC1 1 

floUT 2 

floUT 3 

A'N 4 

AIN 5 

BOUT 6 

BoUT 7 

LOGIC DIAGRAM 

:f): 
:f): 
:i:{>: 

VBB 

2 

3 

7 

14 

15 

11 



Pulse 
Generator 0---;

Input 

NOTES 
1. All unused outputs loaded 100 n to ground. 
2. VIN has the following characteristics: 

a) pulse width = 20 ns. 
b) frequency = 1.0 MHz. 
c) tr and tf = 1.5 ns ± 0.2 ns. 

VIN 

VOUT 

tPLH 

VOUT 

10616 

2511F ::!:: 
±20% T 

VBB 
O.II1F~ 

tr 

80% 
50% 
20% 

VCC=+2.0V 

r--.... 
:>. 

V 
r--.... 

:>. 
V 
I'.... 

>. 
V 
8 

VEEl = -3.2 Vdc 
± 0.005 V 

80% 
50% 
20% 

~20 ns 

trHL 

80% 
50% 
20% 

tPHL 

80% 

50% 
20% 

::!:: 0.1 I1F 
T±20% 

80% 

50% 
20110 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
3-275 

50n 50n 

~ 0.II1F±20% 

PSI 

PS2 
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10616 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the tesllable, afierthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter limits 

+25°e + 125 °e -55°e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parametars: 
Min Max Min Max Min Max 

VOH 
High Outpul -0.93 -0.78 -0.825 -0.63 -1.08 - 0.88 Vollage 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 
Voltage 

Low Output 
VOLI -1.60 -1.525 -1.635 

Voltage 

High Output 
VOHI -0.95 -0.845 -1.10 

Voltage 

VBB 
Reference Bias -1.35 -1.23 -1.24 -1.12 -1.44 -1.32 
Supply Voltage 

ICBO 
Open Collector -1.0 -1.0 -1.5 Input Current 

Input Current 
IIH 115 195 195 High 

lEE 
Power Supply -25 -28 -28 Drain Current 

- ------

Test Test Voltage Values (Volts) 

Temperature VIH VIL VIH1 VIL1 PS1 PS2 VeeNEE VEEL 

TA=2Soe -0.78 -1.85 -1.105 -1.475 + 1.11 +0.31 -5.2 -3.2 

TA=12soe -0.63 -1.82 -1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

TA=-ssoe -0.88 -1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 

VBB to pin 11, Vee = OV, Output Load = 100Qto- 2.0 V 

VIH VIL VIH1 VIL1 VBB VeB VEE Vee P_U.T. 

V 4,5,9, 4,5,9, 
8 1,16 2,3,6,7, 

12; 13 12,13 14,15 

V 4,5,9, 4,5,9, 8 1,16 2,3,6,7, 
12,13 12,13 14,15 

4,5,9, 4,5,9, 
4,9, 2,3,6,7, V 10,12, 10,12, 8 1,16 

13 13 13,14 14,15 

4,5,9, 4,5,9, 
4,9, 2,3,6,7, V 10,12, 10,12, 8 1,16 

13 13 13,14 14,15 

V 4,9, 5,10, 
8 1,16 11 12 13 

I1A 
4,7,9, 5,10, 8- 1,16 4,5,9,10, 
12,14 13 12,13 

4,5,9, 4,5,9, 
4,5,9,10, 

!1A 10,12, 10,12, 8 1,16 
13 13 12,13 

rnA 5,10, 8 1,16 8 13 
- - ---- - --- -
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10616 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the tesltable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA=25 DC ·0.78 

TA= 125°C -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VIL VIHl VILl PSl PS2 VeeNEE VEEL 

-1.85 - 1.105 -1.475 +1.11 +0.31 -5.2 -3.2 

-1.82 - 1.000 -1.400 + 1.24 +0.36 -5.2 -3.2 

-1.92 -1.255 -1.510 + 1.01 +0.28 -5.2 -3.2 
-- ---- ------ -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25 De + 125 De _55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT VBB Vee VEEL P.U. T. 

ITLH Rise Time 1.0 2.5 1.0 2.9 1.0 2.7 ns 4,9,12 2,14 5,10,13 1,16 8 2,3,6,7,14,15 

ITHL Fall Time 1.0 2.5 1.0 2.9 1.0 2.7 ns 4,9,12 2,14 5,10,13 1,16 8 2,3,6,7,14,15 

tpHL Propagation Delay 1.0 2.5 1.0 2.9 1.0 2.7 ns 4,9,12 2,14 5,10,13 1,16 8 2,3,6,7,14,15 

tpLH Propagation Delay 1.0 2.5 1.0 2.9 1.0 2.7 ns 4,9,12 2,14 _5,~~ L~~~ 8 2,3,6,7,14,15 
- ----- -- - - -- - - --- - - - ~- -
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® MOTOROLA 

High Speed Dual 
D Type Master Slave Flip-Flop 
ELECTRICALLY TESTED PER: 
MIL-M-3851 0/061 02 

The 10631 is a dual master-slave type D flip-flop. Asynchronous Set (S) and 
Reset (R) override Clock (CC) and Clock Enable (CE) inputs. Each flip-flop may 
be clocked separately by holding the common clock in the low state and using the 
enable inputs for the clocking function. If the common clock is to be used to clock 
the flip-flop, the Clock Enable inputs must be in the low state. In this case, the 
enable inputs perform the function of controlling the common clock. 

The output states of the flip-flop change on the positive transition of the clock. 
A change in the information present at the data (D) input will not affect the output 
information at any other time due to master slave construction. 

• 375 mW MaxlPkg (No Load) 

• !Tog = 225 MHz typ 
• tpd = 2.0 ns typ (All Output Loaded) 

• tr, tf = 2.0 ns typ (20% - 80%) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

VCCI 5 2 

01 2 6 3 

01 3 7 4 

R1 4 8 5 

S1 5 9 7 

CEI 6 10 8 

01 7 11 9 

VEE 8 12 10 

Cc 9 13 12 

02 10 14 13 

CE2 11 15 14 

S2 12 16 15 

R2 13 17 

02 14 2 18 

02 15 3 19 

VCC2 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 QloVTT 

51 QtoVTT 

51 QtoVTT 

GND 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

GND 

51 QloVTT 

51 QloVTT 

51 QloVTT 

GND 

MOTOROLA MILITARY MECL DATA 
3-278 

Military 10631 

~ 
.PO 

1111111 
AVAILABLE AS: 

1) JAN: JM 38510/06102 
2)SMD: NlA 
3) 883: 10631/BXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

2 

14 

15 



10631 
R-S TRUTH TABLE CLOCKED TRUTH TABLE 

R S Qn+ 1 c 0 Qn+ 1 

L L an L 0 an 
L H H 

H L L 

H H N.D. 

N.D. = Not Defined 
A clock H is a clock transition from a Low to a High state 

Clock Pulse 
Generator 0--;. 

Scope Input 
CE 

nJ 
500 

TPIN 

~ 
-= 1000 

+ 2.0 V±0.OO5 % 

VCCt VCC2 

S 

R 

CE 

Cc 

D 
VEE 

Q 

Q 

H L 

H H 

o = Don't Care 
C=CE+CC 

Scope Input 
Q 

lh 
RLI2 

TPOUT 

\.. 
:::c CL 

O.lI1F 

*±20% 
1000 

±5.0% 

·3.2 V (±O.005 V) 
NOTES 
1. Perform test in accordance with test table: each output is tested separately. 
2. All Input and output cables are equal lengths of 50 0 coaxial cables. Wire length should be :s; 0.250 (6.35 mm) 

from tp in to input pin and tp out to output pin. 
3. Outputs not under test should be connected to a 100 0 resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one halt. 
5. RLI2 = 50 0 ± 5.0%. 
6. tr = tf = 2.0 ns (20% - 80%). 
7. Scope Input = 50 n GND. 
B. CL (test Jig) :s; 5.0 pF. 

VIH2 

Clock Input VIL2 

QOutput 

Frequency (OUT) = frequency (IN)12 

\~/ 
Figure 1. FMAX Test Circuit and Clock Input Sinewave 
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• 
Set Pulse 
Generator 

Preset Pulse 
Generator 

10631 

Scope Input Scope Input 
S R 

nJ A +2.0 V ± 0.005 % 

500 500 

VCC1 

H-----:::::-----if-----iS 

I----'t----I R 

-= 
1000 1000 

0.111F 
:J;: ±20% 

Scope Input 
Q 

~ 
RiJ2 

TPOUT" 

Q 1----'+ 

Scop!lnput 
Q 

~ 
RiJ2 CE 

Cc 
o 

TPOUT", 
Ol-------~ 

Set 

Reset 

QOUT 

o OUT 

NOTES 

T 0.1!1F 
_ ±20% 

·3.2 V (to.OOS V) 

1. Perform test in accordance with test table: each output is tested separately. 

VIH2 

VIL2 
VIH2 

VIL2 

2. All input and output cables are equal lengths of 50 a coaxial cables. Wire length should be S 0.250 (6.35 mm) 
from tp in to input pin and tp out to output pin. 

3. Outputs not under test should be connected to a 100 a resistor to ground. 
4. Note that observed pulse ampl~ude is attenuated by one half. 
5. RL/2 = 50 a ± 5.0%. 
6. loUT = 50 n. 
7. tREC (Set & Reset) = 40 ns. 
8. PRR = 1.0 MHz. 
9. Scope Input = 50 n to GND. 
10. CL (test Jig) S 5.0 pF. 

Figure 2. Set and Reset Switching Test Circuit 
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10631 

Scope Inpul Scope Input 
CE D 

~ J +2.0 V ± 0.005 % 

500 500 

Data Input 

Clock Input 

NOTES 
1. Perform test in accordance with test table: each output is tested separately. 

Scope Input 
Q 

0.11'F 

~±20% 

50% 

lh 

2. All input and output cables are equal lengths of 50 0 coaxial cables. Wire length should be ,;; 0.250 (6.35 mm) 
from tp in to input pin and tp out to output pin. 

3. Outputs not under test should be connected to a 100 0 resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one half. 
5. RLJ2 = 50 0 ± 5.0%. 
6. ZOUT = 50 O. 
7. tpo(Oata) = 150 ns, tpc (Clock) = 40 ns. 
8. PRR = 1.0 MHz. 
9. Scope Input = 50 0 to GND. 
10. CL (test Jig),;; 5.0 pF. 

Figure 3. Synchronous Switching Test Circuit and Waveform 
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10631 

Scope Input Scope Input 
CE D 

nJ A 
son son 

TPIN 
Clock Pulse ~ 
Generator 0---;. ~+---....... --4--I 

Data Pulse 
Generator 

100n 

TPIN, 

':" loon 

+2.0 V ± 0.005 % 

0.1 J.lF 

~±20% 

Scope Input 
a 

lh 
VCC1 VCC2 TPOUT RrJ2 

'\ CE 

D 

S 

Cc 
R 

a 

O.1IlF 

~ ±20% 

·3.2 V (±D.OOS V) 

'tHOLD 50% 

::c CL 

Scop!!'lnput 
a 

lh 

VIH2 

OoUT \'----

NOTES 
1. Perform test in accordance with test table: each output is tested separately. 
2. All input and output cables are equal lengths of 50 n coaxial cables. Wire length should be S; 0.250 (6.36 mm) 

from tp in to Input pin and tp out to output pin. 
3. Outputs not under test should be connected to a 100 n resistor to ground. 
4. Note that observed pulse amplitude is attenuated by one half. 
5. Rlf2 = 50 n ± 5.0%. 
6. loUT = 50 n. 
7. Ip(Data & Clock) = 40 ns. 
8. Scope Input = 50 n to GND. 
9. CL (test Jig) s; 5.0 pF . 
• 10. For Information only; not tested: tsetup <! 1.0 ns, thold <! 0.75 ns. 

Figure 4. Setup and Hold Test Circuit and Waveform 
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10631 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the test table, afterthermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIHl 

TA=2Soe -0.78 

TA=125°e - 0.63 

TA=-55°e -0.88 

Units 

Test Voltage Values (Volts) 

VILl VIH2 VIL2 VITL VITH VEE VEEl 

-1.85 + 1.11 +0.31 - 1.105 -1.475 - 5.2 -3.2 

-1.82 + 1.24 +0.36 -1.000 -1.400 -5.2 - 3.2 

-1.92 +1.01 + 0.28 -1.255 -1.510 -5.2 -3.2 
-- -

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIHI VILI VIH2 VIL2 VEE Vee P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 -0.88 V 4,5, 4-7 

8 1,16 2,3,14,15 Voltage 12,13 9-13 

VOL 
Low Output -1.85 -1.62 -1.82 -1.545 -1.92 -1.655 V 4,5, 4-7 

8 1,16 2,3,14,15 Voltage 12,13 9 -13 

VOHI 
High Output -0.95 -0.845 -1.10 V 4,5, 4-7 4-7 4-7 

8 1,16 2,3,14,15 Voltage 12,13 9 -13 9 -13 9 -13 

VOlt 
Low Output -1.60 -1.525 -1.635 V 4,5, 4-7 4-7 4-7 8 1,16 2,3,14,15 Voltage 12,13 9-13 9 -13 9 -13 

lEE 
P\lwer Supply -65 -72 -72 rnA 8 1,16 8 Drain Current 

IIH 
Input Current 220 375 375 IlA 6,11 8 1,16 6,11 
High 

IIHI 
Input Current 410 700 700 IlA 

4,5, 8 1,16 4,5,12,13 High 12,13 

IIH2 
Input Current 220 375 375 IlA 7,10 8 1,16 7,10 High 

IIH3 
Input Current 290 495 495 I1A 9 8 1,16 9 
High 

IlL 
Input Current 0.5 0.3 0.5 IlA 

4-7 
8 1,16 4 -7, 9-13 

Low 9-13 
- -- --- - L- __ '----- --------- ------ '------ --- -- - - -- -- - - ----'---------- -
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10631 
QUIESCENT LIMIT TABLE * 

• ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature VIHl 

TA=25°e -0.78 

TA=125°e -0.63 

TA=-55°e -0.88 

Units 

Test Voltage Velues (Volts) 

VILl VIH2 VIL2 VITL VITH VEE VEEl 

-1.85 + 1.11 +0.31 -1.105 -1.475 -5.2 -3.2 

-1.82 + 1.24 +0.36 -1.000 -1.400 -5.2 -3.2 

-1.92 + 1.01 +0.28 -1.255 -1.510 -5.2 -3.2 

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEI P.U. T. 

lTLH RiS!! TIme 1.0 3.1 1.1 3.6 0.9 3.4 ns 4 - 7,10 -13 2,3,14,15 1,6 8 2,3,14,15 

lTHL Fall TIme 1.0 3.1 1.1 3.6 0.9 3.4 ns 4-7,10-13 2,3,14,15 1,6 8 2,3,14,15 

tpLHl Propagation Delay 1.1 3.3 1.0 3.9 1.0 3.7 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15 

tpLH2 Propagation Delay 1.5 3.3 1.2 3.9 1.3 3.7 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15 

tpHLl Propagation Delay 1.1 3.3 1.0 3.9 1.0 3.7 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15 

tpHL2 Propagation Delay 1.5 3.3 1.2 3.9 1.3 3.7 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15 

f(max) 
Toggle Frequency 200 200 200 MHz 6,11 2,15 1,16 8 2,3,14,15 (max) 

I 



® MOTOROLA 

High Speed 2 x 1 Bit 
Array Multiplier Block 
ELECTRICALLY TESTED PER: 
MPG 10687 

The 10687 is a dual high speed interactive multiplier. It is designed for use as 
an array multiplier block. Each device is a modified full adderlsubtractor that 
forms a single-bit binary product at each operand input of the adder. Internal carry 
lookahead is employed for high speed operation. 

An addition or subtraction is selected by mode controls (MO, M1). The mode 
controls are buffered such that they can be grounded or taken to a standard high 
logic level to accomplish subtraction. When left open or taken to a low logic level, 
MO and M1 cause addition. 

• 555 mW MaxlPkg (No Load) 

• tpd: (Outputs Loaded 1.0 k.Q to VEE) 
COtoC2= 1.7nstyp 
aO to C2 = 2.8 ns 
aO to 50 = 2.7 ns 
bot050=3.1 ns 
aO to 51 = 3.9 ns 
bO to 51 = 4.4 ns 
MOt051 =8.7ns 

PIN ASSIGNMENTS 

FUNCTION DlL FLATS LCC 

SI 5 2 

So 2 6 3 

MO 3 7 4 

bO 4 8 5 

bo 5 9 7 

aD 6 10 8 

aD 7 11 9 

VEE 8 12 10 

Co 9 13 12 

al 10 14 13 

al 11 15 14 

ii1 12 16 15 

bl 13 17 

Ml 14 2 18 

C2 15 3 19 

VCC 16 4 20 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

BURN-IN 

(CONDITION C) 

51 nloVrr 

51 nloVn 

OPEN 

GND 

OPEN 

GND 

OPEN 

VEE 

GND 

OPEN 

GND 

OPEN 

GND 

51 nloVn 

51 nloVrr 

GND 

MOTOROLA MILITARY MECL DATA 
3-285 

Military 10687 

II!IitJJt 
.PO 

1111111 
AVAILABLE AS: 

1)JAN: N/A 
2) SMD: N/A 
3) 883: 10687IBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

LCC:2 

The leHer "M" appears before 
the slash on LCC. 

LOGIC DIAGRAM 

M03 
~6 
"0 7 
~4 
baS 
Co9 

Ml 14 

"III 
ajl0 
b113 
b1 12 

• 



• 
Pulse 
Generator 
Input 

NOTES 

Channel A 

-0 

1. Pulse generator must be capable of rise and fall times of 
2.0 ns ± 0.2 ns. 

10687 

VCC=+2.0V 

D.U.T 

8 

2. Length of CoaxA and CoaxB should be equal for equal time delay. 
3. 2: 1 divider may be used. 
4. tr = tf = 2.0 ns ± 0.2 ns (20% to 80%) 
5. RL = 50 g resistor in series with 50 g coax 

constituting the 100 g load. 
6. VIN has the following characteristics: 

a) pulse width" 20 ns. 
b) frequency = 1.0 MHz. 
c) tr and tf = 2.0 ns ± 0.2 ns. 

7. Unused outputs should be loaded 100 g to ground. 

tr 

80% 
50% 
20% 

VEEl = -3.2 Vdc 
±O.005V 

80% 
50% 
20% 

1+----- ,,20 ns -----I 

VOUT 

80% 

50% 
20% 

80% 

50% 
20% 

-± O.IJ.1F * ±20% 

80% 

50% 
20% 

i 0.II1F±20% 

Figure 1. Switching Test Circuit and Waveforms 
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10687 
QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testlable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor 
to - 2.0 volts. 

Test 
Temperature 

TA =25 °e 

TA = 125 °e 

TA =-55 °e 
- - -- - -

VIH 

- 0.78 

-0.63 

- 0.88 
-------

VIL 

-1.85 

·1.82 

-1.92 
- - -

Test Voltage Values (Volts) 

VIH1 VIL1 PS1 PS2 

-1.105 -1.475 +1.11 + 0.31 

-1.000 -1.400 + 1.24 +0.36 

-1.255 -1.510 + 1.01 +0.28 
---- - - - -- - -

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

VEE VEEL 

-5.2 - 3.2 

-5.2 -3.2 

- 5.2 - 3.2 
- -- '-------

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0 V, Output Load = 100 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIH1 VIL1 VEE Vee P.U. T. 

VOH 
High Output -0.93 -0.78 -0.825 -0.63 -1.08 ·0.88 V 5,6, 8 16 1,2,15 
Voltage 9,10 

VOL 
Low Output - 1.85 -1.62 - 1.82 -1.545 -1.92 - 1.655 V 8 16 1,2,15 
Voltage 

VOU 
Low Output -1.85 - 1.60 -1.82 -1.525 -1.92 -1.635 V 6,7, 4-7 8 16 1,2,15 
Voltage 9 -11 9 -14 

VOH1 
High Output - 0.95 - 0.78 - 0.845 - 0.63 -1.10 -0.88 V 6,7, 4-7 

8 16 1,2,15 
Voltage 9 -11 9 -13 

IIH1 
Input Current 200 340 340 (.LA 3, 14 8 16 3,14 
High 

IIH2 
Input Current 220 375 375 (.LA 

4,5, 8 16 4,5,12,13 
High 12,13 

IIH3 
Input Current 265 450 450 (.LA 

6,7, 8 16 6,7,10,11 
High 10,11 

IIH4 
Input Current 410 700 700 (.LA 9 8 16 9 
High 

IlL 
Input Current 0.5 0.3 0.5 

3-7 8 16 
3-7 

Low (.LA 9-14 9 -14 

lEE 
Power Supply -96 -106 -106 rnA 8 16 8 
Drain Current 

- -

II 
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10687 

QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS 
Each MECL 10K series circuit has been designed to meet the dc specifications 
shown in the testtable, after thermal equilibrium has been established. The circuit is 
in a test socket or mounted on a printed circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Outputs are terminated through a 100 n resistor 
to - 2.0 volts. 

Symbol Parameter Limits 

Test 
Temperature 

VIH 

TA =25 °e - 0.78 

TA = 125 °e - 0.63 

TA =-55 °e -0.88 
------- - - -- ---

Units 

Test Voltage Values (Volts) 

VIL VIHl VIL1 PSl PS2 

-1.85 -1.105 -1.475 + 1.11 +0.31 

-1.82 -1.000 -1.400 + 1.24 +0.36 

-1.92 -1.255 -1.510 +1.01 +0.28 
--

TEST VOLTAGE APPLIED TO PINS BELOW 

VEE VEEL 

-5.2 -3.2 

- 5.2 -3.2 

-5.2 -3.2 

+25°e + 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND 

Min Max Min Max Min Max VIN' VOUT Vee VEEL PSl PS2 P. U. T. 

ITLH Rise Time 1.1 3.1 1.0 3.6 1.1 3.4 ns 3-7, 1,2,15 1,16 8 
3-7, 3-7, 1,2,15 9 -14 9-14 9-14 

ITHL Fall Time 1.1 3.1 1.0 3.6 1.1 3.4 ns 
3 -7, 1,2,15 1.16 8 

3-7, 3-7, 1,2,15 9-14' 9-14 9 -14 

tpHL' 
Propagation Delay 

1.1 3.4 1.1 4.2 1.1 4.0 ns 3 -7, 3-7, 3 -7, 
Co to C2 or So 1,2,15 1,16 8 1,2,15 

tPLH COtoSl 
1.1 4.5 1.1 4.9 1.1 4.9 ns 9-14 9-14 9 -14 

tPHL' 
Propagation Delay 1.1 4.7 1.1 7.0 1.1 5.0 ns 3 -7, 3-7, 3-7, 
AO to C2 or So 1,2,15 1,16 8 1,2,15 

tpLH AotoSl 
1.4 5.8 2.0 6.6 2.0 6.2 ns 9 -14 9-14 9 -14 

tPHL' 
Propagation Delay 1.1 4.7 1.1 7.0 1.1 5.0 ns 3-7, 3-7, 3-7, 
80 to C2 orSO 1,2,15 1,16 8 1,2,15 

tpLH 80toSl 
1.4 5.8 2.0 6.6 2.0 6.2 ns 9 -14 9-14 9 -14 

tPHL' Propagation Delay 1.1 4.5 1.5 5.2 1.1 4.5 ns 3-7, 1,2,15 1,16 8 3-7, 3 -7, 1,2,15 
tpLH Al orBl toSl orC2 9 -14 9,14 9 -14 

Propagation Delay 
tpHU MotoSl orMl toC2 3.0 12.5 3.0 14.5 3.0 14 ns 3 -7, 

1,2,15 1,16 8 
3-7, 3-7, 1,2,15 

tpLH 3.0 12.5 2.5 14.5 2.5 14 ns 9-14 9 -14 9 -14 
MotoC2 

_L- __ ----- - - -- -------- -



MOTOROLA MILITARY MECL DATA 
4-1 

MECL III 



• 

® MOTOROLA 

Voltage Controlled Oscillator 

ELECTRICALLY TESTED PER: 
MPG1648M 

The 1648M requires an external parallel tank circuit consisting of the inductor 
(L) capacitor (C). 

A varactor diode may be incorporated into the tank circuit to provide a voltage 
variable input for the oscillator (VCO). This device may be used in many applica
tions requiring a fixed or variable frequency clock source olthe high spectral puri
ty. (See Test Circuit). 

The 1648M may be operated from a + 5.0 Vdc supply or a - 5.2 Vdc supply, 
depending upon system requirements. 

ABSOLUTE MAXIMUM RATINGS: Symbol 

Power Supply Voltage (VCC = 0) VCC 

Input Voltage @ (VEE = - 5.2 Vdc) VIN5 
VIN12 

Output Source Current 10 

Storage Temperature Range Tstg 

Operating Temperature Range TA 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS LCC 

Case Case Case 
692 717 756A 

VCC 1 2 

N.C. 2 2 3 

Output 3 3 4 

N.C. 4 4 6 

AGC 5 5 8 

N.C. 6 6 9 

VEE 7 7 10 

VEE 8 8 12 

N.C. 9 9 13 

Bias Point 10 10 14 

N.C. 11 11 16 

Tank 12 12 18 

N.C. 13 13 19 

VCC 14 14 20 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Min Max Unit 

-8.0 0 Vdc 

-5.2 -3.4 Vdc 
0 VEE Vdc 

<40 mAdc 

-55 + 125 °c 
-55 + 125 °c 

BURN-IN 

(CONDITION C) 

GND 

OPEN 

510toVn 

OPEN 

OPEN 

OPEN 

VEE 

VEE 

OPEN 

OPEN 

OPEN 

510toVn 

OPEN 

GND 

MOTOROLA MILITARY MECL DATA 
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Military 1648M 

.PO 
1111111 

AVAILABLE AS 

1)JAN: NlA 
2)SMD: NlA 
3)883: 1648NVBXAJC 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: C 
CERFLAT: D 

LCC:2 

The letter "M" appears before 
the slash on LCC. 

VCC 

N.C. 

Output 

N.C. N.C. 

AGC Bias Point 

N.C. 

VEE 

LOGIC DIAGRAM 

BiaSPoint10~' - - - - - - - - ~ 
I I 

I 30ulput 
I 

Tank 12 • - - - - - -1' 
SAGC 

Input Capacitance = 6.0 pF typ 
Maximum Series Resistance for L (External 

Inductance) = 500 typ 
Power Dissipation = 215 mW typ/pkg (+ 5.0 
Vdcsupply) 
Maximum Output Frequency = 225 MHz typ 



1648M 

10 

L c 

, 

I DVcc 
~ "10I1F 

>-:'-(3_",12111°",° _. -i~ Signal Under 
~Test 

• The 1200 n resistor and the scope termination impedance constitute a 25:1 5 
attenuator probe. Coax shall be CT - 070 -50 or equivalent. 

12 '-8r~E~--r7--h--' 

•• Bypass only that supply opposite ground. 0.1 I1F .,.... 100 pF •• 
L; Micro Metal torroid #T50 - 6. 25 turns #22 Enameled Copper wire. ...L I 
40 nH ± 1.0%. ':' ':' 

C = 10.0 pF ± 1.0%. 
Figure 1_ Test Circuit 

r Vp-p>400mVtyp 

---, 

..... f----- tb s 5.0 ns -----: 

7 VEEI 10 12 
Bias Tank 
Point 

Figure 2_ Test Circuit Waveforms 

VCC2 
14 

5 
AGC 

Figure 3_ Circuit Schematic 

MOTOROLA MILITARY MECL DATA 
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1648M 

QUIESCENT LIMIT TABLE 

Test Test Voltage Values (Volta) Test Current 
Values (mA) 

Temperature 
V,HA' V,LA V,HB V,LB VEE Vee 'L 

TA=25°e -3.35 -3.85 +1.85 +1.35 -5.2 +5.0 -5.0 

'TA=l25°e -3.60 -4.10 +1.80 +1.10 -5.2 +5.0 -5.0 

TA=-55°e -3.13 -3.63 +2.07 +1.57 -5.2 +5.0 -5.0 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 125°C -55°C 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 
Pinouts referenced are for DIL package, check Pin Assignments 

Parameters: 
Min Max Min Max Min Max V,HA V,LA V,HB V,LB Vee VEE IL GND 

VTHA 
High Internal 

-3.75 -3.45 -4.0 -3.7 -3.53 -3.23 V 12 7.8 1.14 Threshold Voltage 

VOHA High Output Voltage -0.96 -0.75 -0.84 -0.60 -1.08 -0.87 V 12 7,8 3 1,14 

VOLA Low O~tput Voltage -1.85 -1.62 -1.82 -1.54 -1.92 -1.67 V 12 7,8 3 1,14 

VTHB 
Hi9tt Internal 1.45 1.75 1.2 1.5 1.67 1.97 V 12 1.14 7,8 Threshold Voltage 

VOHB High Output Voltage 4.04 4.25 4.16 4.4 3.92 4.13 V 12 1.14 3 7.8 

VOLB Low Output Voltage 3.2 3.43 3.23 3.51 3.13 3.38 V 12 1,14 3 7,8 

ICC 
Power Supply Current 40 mA 7,8 
Off 

lEE 
Power Supply Drain 

-41 mA 7.8 1.14 Current 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°C + 125°C -55 °e Pinouts referenced are for DIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 Q to GND 
Parameters: 

Min I Max Min I Max Min I Max Vee 1 GND 

"'Max Oscillation Frequency 200 I 200 I 190 I MHz 1,14 I 7,8 

" Frequency variations over temperature is a direct function of the AC/A Temperature and AUA Temperature. 

P.U.T. 

5,10 

3 

3 

5,10 

3 

3 

1.14 

7,8 



® MOTOROLA 

Dual AID Converter 

ELECTRICALLY TESTED PER: 
MPG 1650 (- 30°C to + 85°C) 

The 1650 is a very high speed comparator utilizing differential amplifier inputs 
to sense analog signals above or below a reference level. An output latch 
provides a unique sample-hold feature. The 1650 provides high impedance 
Darlington inputs, while the 1651 is a lower impedance option, with higher input 
slew rate and higher speed capability. 

The clock inputs (ea and Cb) operate from MECL III or MECL 10,000 digital 
levels. When Ca is at a logic high level, 00 will be at a logic high level provided 
that V1 > V2 (V1 is more positive than V2). 00 is the logic complement of 00. 
When the clock input goes to a low logic level, the outputs are latched in their 
present state. 

• Po = 330 mW typ/pkg (No Load) 

• tpd = 3.5 ns typ 
• Input Slew Rate = 350 V/JlS 
• Differential Input Voltage Range: 5.0 V (- 30°C to 85°C) 

• Common Mode Range: - 2.5 V to + 3.0 V (- 30°C to 85°C) 

• Resolution: ~ 20 mV (- 30°C to 85°C) 

• Drives 50 n lines 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

GND 5 
00 2 6 

00 3 7 

Ca 4 8 

V2a 5 9 

V1a 6 10 
VCC 7 11 
VEE 8 12 
N.C. 9 13 

VCC 10 14 

V2b 11 15 
V1b 12 16 

<?b 13 
01 14 2 

01 15 3 

GND 16 4 

BURN -IN CONDITIONS: 
VTT = -1.8 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 4.7 V MIN 
VCC = + 5.0 V MAXI + 4.5 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 UloVTT 

51 UloVTT 
GND 

VTT 
GND 

VCC 
VEE 

OPEN 

VCC 
VTT 
GND 
GND 

51 UloVTT 

51 UloVTT 
GND 

MOTOROLA MILITARY MECL DATA 
4-5 

Military 1650 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883: N/A 
4) 16501BXA * 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

* 883 Processing (Non-Compliant) 

LOGIC DIAGRAM 

V1a 6 
200 

V2a 5 

Ca 4 300 

V1b 12 
1401 

V2b 11 

Cb 13 1501 

.. 
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1650 

ABSOLUTE MAXIMUM RATINGS: Symbol Min Max 

Power Supply Voltage VCC +6.0 
VEE -6.0 

Analog Input Voltage VIN -3.0to+3.0 

Gate Input Voltage VIN OtoVEE 

Storage Temperature Range Tstg -55 +125 

Operating Temperature Range TA -30 +S5 

Scope Channel'A' 

I I 

i--------- .. -- .. ~ 

PI, P2,o-.f-~ 
P3 

6 

VH~--~ __ ~---JL-------------~~4--~ 
P40----0 

• Compliment of output under test should always 
be loaded with 50 a to ground. 

I 

14 

15 I 

Unit 

Vdc 
Vdc 

Vdc 

Vdc 

·C 

·C 

Soape Channel'S' 

I I 

13 8 10 VEEA=-3.2V 

~-------~ J O.I~F 

C 

H 

H 

L 

q, = Don'l Care 

O.IIlFr*! !:b 0.1 ~F 
VCCA VG I:_ 

-= =+7.0V =+2.0V 

Figure 1. Circuit Schematic 

TRUTH TABLE 

VI, V2 OOn+l 

VI >V2 H 

VI <V2 L 

<I> <I> 
OOn 

MOTOROLA MILITARY MECL DATA 
4·6 

OOn+l 

L 

H 

OOn 



1650 

PI, P2, P3 or P4 

VOUT 

Figure 2. Test Circuit Waveforms 

VCC=+ 7.0 V VXX=+2.0V 

VIN to Channel A 

O.II1F I 

10 

VIN o------+---..... -------'y 
Q 

VR 
o 

C Q 

o Q 

C Q 
50 !l termination to ground located in each channel input. 
All input and output cables to the scope are equallenglhs 

of 50 !l coaxial cable. 
I VEE .:.:rl-'-----, 
J vEE=-3.2Vdc 

Figure 3. Clock Enable Time Test Circuit 

MOTOROLA MILITARY MECl DATA 
4-7 

VOUT 10 Channel B J O.II1F 

50 !l 



• 

1650 

VIN 
Negativ 

- - - -- ... VA=+ 100 mV = + 2.1 V 
e 

VIN 
Positiv e 

Q 
Positive 

Q 
Negative 

"'/ 
/ "'-------.-------------------

-- -- Clock Enable Time 

---------------------
" ~ 

:\0% 

1"'~ -- Clock Aperture Time 

tpd .. 

50%-,~ ~ 
'-, , 

~l----

, rJ.----
5O%-':~T 

"' V 
tpd 

VA= +2.0V 
VA=·100mV=+1.9V 

VIL= +0.31 V 

'1" 

'0" 

'1" 

'0" 

Figure 4. Analog Signal Positive and Negative Skew Case 

Clock enable time = minimum time between analog and clock signal such that 
output switches, and tpd (analog to 0) is not degraded by more than 500 ps. 

Clock aperture time = time difference between clock enable time and time that 
output does not switch and V is less than 150 mV. 

NOTE: All power supply and logic levels are shown shifted 2.0 volts positive. 

+0.02 

Analog Input 

-0.02 

VIHA 

Digttallnput 

VILA ------~--~~' ~ 
'1" 

TrueOulpul 

'0" ------~--------:-.------~~~" -----T----___T_ 

NotTru:~utPul - - - - - - J - - - - - - - -' - - - - - - - - :-7 
"0' . , , , , o =TeslTime (0 o @ o 

Figure 5. Threshold Pulse Diagram 

MOTOROLA MILITARY MECL DATA 
4-8 

, , 

CV G) 



:;:: 
o 
d 
13 
s;: 
:;:: 
r= 

t~ 
~ 
:;:: 
m 
(") 
r
o 
~ 

Test 
Temperature VIH VIL 

TA=25°e -0.81 -1.85 

TA=85°e -0.70 -1.83 

TA =-30 °e -0.875 -1.89 
-

Symbol Parameter 

Functional 
Parameters: 

VOH High Output Voltage 

VOL Low Output Voltage 

VOHA High Output Voltage 

VOLA Low Output Voltage 

liN Input Current 

IINH Input Current High 

IL Leakage Current 
- . 

VIHA VILA 

-1.095 -1.485 

-1.025 -1.440 

-1.180 -1.515 
-

+25°e 

Subgroup 1 

Min Max 

-0.96 ·0.81 

-1.85 -1.62 

-0.98 -0.81 

-1.85 -1.6 

10 

350 

-7.0 

1650 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VEE Vee VAl VA2 VA3 VA4 VA5 VA6 

-5.2 +5.0 +0.02 -0.02 +3.0 +2.98 -2.5 -2.48 

-5.2 +5.0 +0.02 -0.02 +3.0 +2.98 -2.5 -2.48 

-5.2 +5.0 +0.02 -0.02 +3.0 +2.98 -2.5 -2.48 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Loaci = 50 Q to - 2.0 V 

Min Max Min Max VIH VIL VIHA VILA Vee VEE VAl-6 GND 

- 0.89 -0.7 -1.045 -0.875 V 4,13 7, 10 8 5,6, 1,5, 
11,12 6,16 

-1.83 -1.57.5 -1.89 -1.65 V 4,13 7, 10 8 
5,6, 1,5, 

11,12 6,16 

-0.91 - 0.7 -1.065 -0.875 V 
4,6, 4, 13 4,13 7,10 8 6,12 

1,5, 
12,13 6,16 

-1.83 - 1.555 -1.89 - 1.63 V 
4,6, 

4, 13 4,13 7,10 8 6,12 
1,5, 

12,13 6,16 

IJA 4,13 4,13 7,10 8 
5,6, 1,5,6, 

11,12 11,12,16 

IJA 4,13 4,13 7, 10 8 5,11 
1,6, 

12,16 

IJA 4,13 4, 13 7, 10 8 5,6, 1,5,6, 
11,12 11,12,16 

- -

P.U.T. 

2,3,14,15 

2,3,14,15 

2,3,14,15 

2,3,14,15 

5,6,11,12 

4,13 

5,6,11,12 
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Test 
Temperature VIH VIL VIHA VILA 

TA=25°e -0.81 -1.85 -1.095 -1.485 

TA=85°e -0.70 -1.83 -1.025 -1.440 

TA=-3~o~_ -0.875 -1.89 -1.180 -1.515 

Symbol Parameter 

+25°e 
Functional 

Subgroup 1 Parameters: 
Min Max 

IINL Leakage Current Low 0.5 

lEE 
Power Supply Drain -55 Current 

• ICC 
Power Supply 

+25 Drain Off 

• ICC = Total current to pin 7 and 10 tied together. 

1650 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VEE Vee VA1 VA2 VA3 VA4 VA5 VA6 

-5.2 +5.0 +0.02 -0.02 +3.0 +2.98 -2.5 -2.48 

-5.2 +5.0 +0.02 -0.02 +3.0 +2.98 -2.5 -2.48 

-5.2 +5.0 +0.02 -0.02 +3.0 +2.98 -2.5 -2.48 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load = 50 Q to - 2_0 V 

Min Max Min Max VIH VIL Vee VEE VA1-6 GND 

I1A 4,13 4,13 7,10 8 5,11 1,6,12,16 

rnA 4,13 7,10 8 6,12 1,5,11,16 

rnA 4,13 7,10 8 6,12 1,5,11,16 

P_U:r. 

4,13 

8 

7,10 
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Test 
Temperature VH VG 

TA=25°C +1.11 +2.0 

TA=85°C +1.19 +2.0 

TA=-30°C +1.04 +2.0 

Symbol Parameter 

Functional 
Parameters: 

trlH Rise Time 

trHl Fall Time 

tpd(l) Propagation Delay 

tpd(l) Propagation Delay 

tpd(2) Propagation Delay 

tpd(2) Propagation Delay. 

tsetup Setup Time 

1650 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 
Test 

Test Voltage Values (Volts) 

VBl VB2 VB3 VCCA VEEA Parameter Pl P2 P3 

-0.4 +2.0 +4.9 +7.0 -3.2 VIH +2.10 +5.0 -0.30 

-0.4 +2.0 +4.9 +7.0 -3.2 VR +2.0 +4.9 -0.40 

-0.4 +2.0 +4.9 +7.0 -3.2 VIL +1.9 +4.8 -0.50 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°C +85°C -30°C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 n to GND 

Min Max Min Max Min Max VH VG VBl VB2 VB3 VCCA VEEA Pl-3 P.U.T.NOUT 

1.0 3.7 1.0 3.9 1.0 3.5 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 

2,3,14,15 11,13 

1.0 3.0 1.0 3.3 1.0 3.0 ns 4,13 1,16 5,12 5,12 5,12 7, 10 8 
4,6, 

2,3,14,15 11,13 
, 

2.0 5.0 2.0 5.7 2.0 5.0 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 2,3,14,15 I 11,13 I 

4,6, I 

2.0 5.0 2.0 5.7 2.0 5.0 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 11,13 2,3,14,15 I 

2.0 5.2 2.0 6.2 2.0 5.2 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 

2,3,14,15 11,13 , 

2.0 5.2 2.0 6.2 2.0 5.2 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 

2,3,14,15 11,13 

2.5 2.5 2.5 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 

2,3,14,15 11,13 

II 
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® IfIIOTOROI.A 

Dual AID Converter 

ELECTRICALLY TESTED PER: 
MPG 1651 (- 30·C to + as·C) 

The 1651 is a very high speed comparator utilizing differential inputs to sense 
analog signals above or below a reference level. An output latch provides a 
unique sample-hold feature. The 1651 is a lower impedance option to the 1650, 
with higher input slew rate and higher speed capability. 

The clock inputs (Ca and Cb) operate from MECL III or MECL 10,000 digital 
levels. When Ca is at a logic high level, QO will be at a logic high level provided 
that Vl > V2 (Vl is more positive than V2). 00 is the logic complement of QO. 
When the clock input goes to a low level, the outputs are latched in their present 
state. 

• Po = 330 mW typ/pkg (No Load) 

• tpd = 3.5 ns typ 
• Input Slew Rate = 500 V/JjS 
• Differential Input Voltage Range: 5.0 V (- 30·C to 85·C) 

• Common Mode Range: - 3.0 V to + 2.5 V (- 30·C to 85°C) 

• Resolution: s; 20 mV (- 30·C to 85°C) 

• Drives 510 lines 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

GND 5 

00 2 6 

00 3 7 

Ca 4 8 

V2a 5 9 

Vla 6 10 

VCC 7 11 

VEE 8 12 

N.C. 9 13 

VCC 10 14 

V2b 11 15 

V1b 12 16 

Cb 13 

01 14 2 

01 15 3 

GND 16 4 

BURN -IN CONDITIONS: 
VTT= -1.8VMAXI-2.2VMIN 
VEE = - 5.7 V MAXI- 4.7 V MIN 
VCC = + 5.0 V MAXI + 4.5 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51nlOVn 

51 nloVn 

GND 

Vn 

GND 

VCC 

VEE 

OPEN 

VCC 

Vn 

GND 

GND 

51 nloVn 

51 nloVn 

GND 

MOTOROLA MILITARY MECL DATA 
4-12 

Military 1651 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:NlA 
4) 1651/BXA· 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

• 883 Processing (Non-Compliant) 

V1b 12 

V2b 11 

Gnd 

00 

00 
Ca 

V2a 

V1a 11 

Vee 

VEE 

LOGIC DIAGRAM 

Gnd 

01 
01 

Cb 
V1b 

V2b 

Vee 

200 



ABSOLUTE MAXIMUM RATINGS: 

Power Supply Voltage 

Analog Input Voltage 

Gate Input Voltage 

Storage Temperature Range 

Operating Temperature Range 

Scope Channel 'A" 

P1,P2, 
P3 0-+--0 

VH 

P4 

• Compliment of output under test should always 
be loaded with 50 a to ground. 

1651 

Symbol Min Max Unit 

VCC +6.0 Vdc 

VEE -8.0 Vdc 

VIN -3.0 to + 3.0 Vdc 

VIN OtoVEE Vdc 

Tstg -55 +125 °c 

TA -30 +85 °C 

;------- .. - .. -- .. ~ 

• 6 

• 4 

12 14 • 

• 11 15 

• 13 8' 10 VEEA=-3.2V 

",F t -1-----T ;~'± ,t,,'"'' 

C 

H 

H 

L 

oj> = Don't Care 

_ VCCA VG -
- =+7.0V =+2.0V -

Figure 1. Circuit Schematic 

TRUTH TABLE 

'V1, V2 aOn +1 

V1 >V2 H 

V1 <V2 L 

oj> oj> aOn 

MOTOROLA MILITARY MECL DATA 
4-13 

aOn + 1 

L 

H 

aOn 



1651 

Pt, P2, P30r P4 

VOUT 

Figure 2. Test Circuit Waveforms 

VCC=+ 7.0V 

VIN to Channel A 
O.tI1F J 

VIN 0------+--------......;-, ....... + 
VR 

50 0 termination to ground located in each channel input. 
All input and output cables to the scope are equal lengths of 
50 0 coaxial cable. 

VXX=+2.0V 

o Q 

c a 

o Q 

c a 

Figure 3. Clock Enable Time Test Circuit 

MOTOROLA MILITARY MECL DATA 
4-14 

500 



VIN 
Negative 

1651 

VR=+100mV=+2.1 V 

VIN 
Positive 

__ J/ " __________________________ _ VR= +2.0V 

VR= 100mV=1.9V 

Q 
Positive 

Q 
Negative 

- - Clock Enable Time 

VIH=+l.11V , \--------------------

]",u~:,,-O%-' ____ _ 
Clock Aperture Time 

VIL = +0.31 V 

1 .... 0------ tpel -----o.~1 

~}:~ 
__ -+-___ ---J ~ -r ---

'1" 

'0" 

rJ---- "1" 

50%~~ 
"0" 

I· • .-----tpel--------~.~I 

Figure 4. Analog Signal Positive and Negative Skew Case 
Clock enable time = minimum time between analog and clock signal such that 
output switches, and tpd (analog Q) is not degraded by more than 500 ps. 

Clock aperture time = time difference between clock enable time and time that 
output does not switch and V is less than 150 mV. 

NOTE: All power supply and logic levels are shown shifted 2.0 volts positive . 

• om u u u;u u _ u _ >,,----:----;--__ -7-"/T Analog Input 

-0.02 

VIHA 

Digilallnput 

VILA 

"1" 

True Output 

"0" 

"1" 

Nol True OutpUl 

"0" 

0 = Test Time 

~' y, 
-------------'------'. 

------;--------:--------~~~-----,-----~ ------; --------: --------:-7 
, , 

CV o 
Figure 5. Threshold Pulse Diagram 

MOTOROLA MILITARY MECL DATA 
4-15 
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Test 
Temperature 

VIH VIL 

TA=25°e -0.81 -1.85 

TA=85°e -0.70 -1.83 

TA=-30oe -0.875 -1.89 

Symbol Parameter 

Functional 
Parameters: 

VOH High Output Voltage 

VOL Low Output Voltage 

VOHA High Output Voltage 

VOLA Low Output Voltage 

IINH Input Current High 

IL Leakage Current 

VIHA VILA 

-1.095 -1.485 

-1.025 -1.440 

-1.180 -1.515 

+25°e 

Subgroup 1 

Min Max 

-0.96 -0.81 

-1.85 -1.62 

-0.98 -0.825 

-1.83 -1.60 

350 

-10 

1651 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) I 

VEE Vee VA1 VA2 VA3 VA4 VA5 VA6 I 

-5.2 +5.0 +0.02 -0.02 +2.5 +2.48 -3.0 -2.98 I 

-5.2 +5.0 +0.02 -0.02 +2.5 +2.48 -3.0 -2.98 

-5.2 +5.0 +0.02 -0.02 +2.5 +2.48 -3.0 -2.98 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load = 50 Q to - 2.0 V 

Min Max Min Max VIH VIL VIHA VILA Vee VEE VA1-6 GND 

-0.89 -0.7 -1.045 -0.875 V 4, 13 7,10 8 
5,6, 1,5, 

11,12 6,16 

-1.83 -1.575 -1.89 -1.65 V 4,13 7,10 8 
5,6, 1,5, 

11,12 6,16 

-0.91 -0.715 -1.065 -0.89 V 
4,6, 

4,13 4,13 7,10 8 6,12 
1,5, 

12.13 6,16 

-1.80 -1.555 -1.83 -1.60 V 
4,6, 

4,13 4,13 7,10 8 6,12 
1,5, 

12,13 6, 16 

jJA 4,13 4,13 7,10 8 5,11 
1,6, 

12,16 

jJA 4,13 4, 13 7,10 8 
5,6, 1,6, 

11,12 12,16 

P.U.T. 

2,3,14,15 

2,3,14,15 

2,3,14,15 

2,3,14,15 

4,13 

5,6,11, 12 1 

i 
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Test 
Temperature 

VIH VIL VIHA VILA 

TA= 25 °e -0.81 -1.85 -1.095 -1.485 

TA=85°e -0.70 -1.83 -1.025 -1.440 

TA=-30oe -0.875 -1.89 -1.180 -1.515 

Symbol Parameter 

+25°e 
Functional 

Subgroup 1 Parameters: 
Min Max 

IINL Leakage Current Low 0.5 

lEE 
Power Supply Drain -55 Current 

"ICC 
Power Supply 

+25 Drain Off 

" ICC = Total current to pin 7 and 10 tied together. 

1651 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VEE Vee VAl VA2 VA3 VA4 VA5 VAS 

-5.2 +5.0 +0.02 -0.02 +2.5 +2.48 -3.0 -2.98 

-5.2 +5.0 +0.02 -0.02 +2.5 +2.48 -3.0 -2.98 

-5.2 +5.0 +0.02 -0.02 +2.5 +2.48 -3.0 -2.98 

limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load·= 50 n to - 2.0 V 

Min Max Min Max VIH VIL Vee VEE VA1-S GND 

I'A 4, 13 4, 13 7, 10 8 
5,6, 1,5,6, 

11,12 12,16 

mA 4,13 7,10 8 
5,6, 1,5,6, 

11,12 12,16 

mA 4,13 7,10 8 
5,6, 1,5,6, 

11,12 12,16 
-

P.U.T. 

5,6,11,12 

8 

7,10 
.-
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Test 
Temperature VH VG 

TA=25 DC +1.11 +2.0 

TA=85 DC +1.19 +2.0 

TA =-30 DC +1.04 +2.0 

Symbol Parameter 

Functional 
Parameters: 

trLH Rise Time 

trHL Fall Time 

tpd(l) Propagation Delay 

tpd(l) Propagation Delay 

tpd(2) Propagation Delay 

tpd(2) Propagation Delay 

tsetup Setup Time 

1651 
QUIESCENT LIMIT TABLE 

Test Voltage V"lues (Volts) Test Test Voltage Values (Volts) 

VBl VB2 VB3 VCCA VEEA Parameter Pl P2 P3 

-0.9 +2.0 +4.4 +7.0 -3.2 VIH +2.10 +4.5 -0.80 

; 

-0.9 +2.0 +4.4 +7.0 -3.2 VR +2.0 +4.4 -0.90 I 

-" 
·0.9 +2.0 +4.4 +7.0 -3.2 VIL +1.9 +4.3 -1.0 

I 

I 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25 DC +85 DC -30 DC Pinouts referenced are for OIL packaga, check Pin Assignments 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 Q to GND 

Min Max Min Max Min Max VH VG VBl VB2 VB3 VCCA VEEA Pl-3 

1.0 3.5 1.0 3.8 1.0 3.5 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
,4,6, 
11,13 

1.0 3.0 1.0 3.3 1.0 3.0 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 4,6, 
11,13 

2.0 5.0 2.0 5.7 2.0 5.0 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 

11,13 

2.0 5.0 2.0 5.7 2.0 5.0 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 

11,13 

2.0 5.0 2.0 5.2 2.0 5.0 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 

11,13 

2.0 5.0 2.0 5.2 2.0 5.0 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 

11,13 

2.5 2.5 2.5 ns 4,13 1,16 5,12 5,12 5,12 7,10 8 
4,6, 

11,13 

P.U-TJVOUT 

2,3,14,15 

2,3,14,15 

2,3,14,15 

2,3,14,15 

2,3,14,15 

2,3,14,15 

2,3,14,15 



® MOTOROLA 

Binary Counter 

ELECTRICALLY TESTED PER: 
MPG 1654 (- 30°C to + 85°C) 

The 1654 is a 4-bit counter capable of divide-by-two, divide-by-four, divide-by
eight, or divide-by-16 functions. Clock inputs trigger on the positive going edge 
of the clock pulse. 

Set and Reset inputs override the clock, allowing asynchronous "set" or "clear". 
Individual Set and common Reset inputs are provided, as well as complementary 
outputs for the first and fourth bits. True outputs are available at all levels. 

• Power Dissipation = 750 mW typ 

• /Tog = 325 MHz typ 

ABSOLUTE MAXIMUM RATINGS: Symbol Min Max Unit 

Power Supply Voltage (VCC = 0) VCC -8.0 0 Vde 

Base Input Voltage (VCC = 0) VIN 0 VEE Vde 

Output Source Current Continuous 10 <40 mAde 

Storage Temperature Range Tstg -55 + 125 °c 
Operating Temperature Range TA -30 +85 °c 

PIN ASSIGNMENTS 

FUNCTION OIL BURN-IN 

(CONDITION C) 

VCC1 GND 

Clock 2 2 OPEN 

So 3 GND 

00 4 51 ntoVn 

00 5 51 ntoVn 

01 6 51 ntoVn 

Sl 7 GND 

VEE 8 VEE 

Military 1654 

iJJJJIIJmI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3)883:NlA 
4) 16541BXA • 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 

• 883 Processing (Non-Compliant) 

VCC1 VCC2 

Clock 2 Clock 1 

So S3 

Oa 
03 

01 02 

Sl Reset 

VEE S2 

S2 9 GND 
LOGIC DIAGRAM 

Reset 10 OPEN 

02 11 51 ntoVn 

03 12 51 ntoVn 

03 13 51 ntoVn 

S3 14 GND 

Clock 1 15 OPEN 

VCC2 16 GND 

BURN - IN CONDITIONS: 
VTT = -1.8 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI - 4.7 V MIN 

Clock 1 

Clock 2 

Reset 

MOTOROLA MILITARY MECL DATA 
4·19 . 



1654 

TRUTH TABLE 

Inputs Outputs 

R So 81 82 83 C1 C2 QO Q1 Q2 

1 0 0 0 0 cjI cjI 0 0 

0 1 1 1 1 cjI cjI 1 1 

0 0 0 0 0 1 cjI No Count 

0 0 0 0 0 cjI 1 No Count 

0 0 0 0 0 .. .. 0 0 

0 0 0 0 0 .. .. 1 0 

0 0 0 0 0 .. .. 0 1 

0 0 0 0 0 .. .. 1 1 

0 0 0 0 0 .. .. 0 0 

0 0 0 0 0 .. .. 1 0 

0 0 0 0 0 .. .. 0 1 

0 0 0 0 0 .. .. 1 1 

0 0 0 0 0 .. .. 0 0 

0 0 0 0 0 .. .. 1 0 

0 0 0 0 0 .. .. 0 1 

0 0 0 0 0 .. .. 1 1 

0 0 0 0 0 .. .. 0 0 

0 0 0 0 0 .. .. 1 0 
0 0 0 0 0 .. .. 0 1 

0 0 0 0 0 .. .. 1 1 

cjI = Don't Care 
•• = VIH Clock transition from VIL to VIH 
VIL may be applied to C1 or C2 or both for same effect 

VCC=+2.0V 

~O.II1F 

4 EI:::::)- Scope B 

5 EI:::::)-ScopeB 

6 EI:::::)-ScopeB 

11 EI:::::)- Scope B 

12 EI:::::)- Scope B 

13 EI:::::)- Scope B 

Figure 1. Test Circuit 

MOTOROLA MILITARY MECL DATA 
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1 

0 

0 

0 

0 

1 
1 

1 

1 

0 

0 

0 

0 

1 

1 

1 

1 

Q3 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 
1 

1 

1 

1 

1 

1 

1 

1 
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1654 

L 
L 

L 

AS n ~ ____________ ~Il~ ______________ __ 
SO/S2IS4!S8 

- I-- trHl -OOI02JQ4/08 I - r-- IPlH -
ONO/ON8 I 

Temp. 

VILL 

VIHH 

PIN 

Ir.lf 

I 
I-- IPlH 

I I 
r-- IPHl 

I 

Figure 2. Test Circuit Waveforms 

25°e 85°e 

0.31 V 0.337 V 

1.11 V 1.185 V 

1.0 MHz 1.0 MHz 

1.Sns 1.Sns 

MOTOROLA MILITARY MEeL DATA 
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I 

-30oe 

0.28SV 

1.041 V 

1.0 MHz 

1.5ns 



Clock input 

Temp. 

VILL 

VIHH 

PIN 

1654 

VCC=+2.0V 

* O.lIlF 

2 1 16 4 a:::::r SCOpeS 

a:::::r ScopeS 

14 a:::::r ScopeS 

9 11 a:::::r ScopeS 

7 12 a:::::r ScopeB 

10 13 a:::::r ScopeS 

VEEA=' 3.2 V 

Figure 3. Toggle Test Circuit 

~~~ VIHH 

- VSias 

VILL 

Figure 4. Toggle Waveform 

2S°C 85°C 

0.31 V 0.337 V 

1.11 V 1.185V 

300 MHz 260 MHz 

MOTOROLA MILITARY MECL DATA 
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-30°C 

0.285 V 

1.041 V 

260 MHz 
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1654 
QUIESCENT LIMIT TABLE 

Test Test Voltage Values (Volts) 
Temperature 

VIH VIL VIHA VILA VEE VEEA 

TA=25DC -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 

TA=85 De -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 

TA=-30 De -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 
- -~ 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25 DC +85 De -30'e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0.0 V, Output Load = 50 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA Vee VEE P.U.T. 

VOH High Output Voltage -0.96 - 0.81 -0.89 -0.7 -1.045 -0.875 V 3,7,9, 1,16 B 4-6,11-13 10,14 

VOL Low Output Voltage -1.85 -1.62 -1.83 -1.575 -1.89 -1.65 V 3,10,14 1,16 8 4-6,11-13 

VOHA High Output Voltage -0.98 -0.81 -0.91 -0.7 -1.065 -0.875 V 3,7,9, 1,16 8 4-6,11-13 10,14 

VOLA Low Output VoUage -1.85 -1.60 -1.83 -1.555 -1.89 -1.63 V 
3,7,9, 3,7,9, 

1,16 8 4 - 6,11 - 13 10,14 10,14 

lEE 
Power Supply Drain -200 mA 

2,3,7,9, 
1,16 8 8 Current 10,14,15 

IINHl Input Current High 600 ItA 
2,3,7, 

1,16 8 2,3,7,14,15 14,15 

IINH2 Input Current High 1.0 mA 10 1,16 8 10 

2,3,7, 2, 3, 7, 9, 10, 
IINL Input Current Low 0.5 ItA 9,10, 1,16 8 14,15 14,15 
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Test 
Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA VEE VEEA 

TA=25°e -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 

TA=85°e -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 

TA=-30oe -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 
-

Symbol Parameter Limits 

+25°e +85°e 
Functional 

Subgroup 9 Subgroup 10 Parameters: 
Min Max Min Max 

trLH 
Rise lime 2.7 3.1 (Pins 4 - 6, 11 - 13) 

trHL 
Fall lime 2.6 3.0 (Pins 4 - 6,11 - 13) 

Propagation Delay 
tpd Clock (12+5+, 12+4+) 3.3 3.7 

Reset 4.9 4.9 

trog Toggle Frequency 260 260 

I 
1654 

QUIESCENT LIMIT TABLE 

I 

Vee I 

+5.0 I 

+5.0 I 

+5.0 ! 
I 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

-30°C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 11 Output Load = 50 Q to GND 

Min Max VILL VIN VOUT Vee VEEA epl-3 

2.9 ns 2,3,7,9,14 2,3,10 4-6,6-13 1,16 8 

2.8 ns 2,3,7,9,14 2,3,10 4-6,6-13 1,16 8 

2.9 ns 2,3,7,9,14 2,3,10 4'6,6-13 1,16 8 
5.1 ns 2,3,7,9,14 2,3,10 4-6,6-13 1,16 8 

260 MHz 4-6,6-13 1,16 8 15 
- --

P_U_T_ 

4 - 6, 6-13 

4-6,6-13 

4-6,6-13 
4-6,6-13 

4-6,6-~3_ 



® MOTOROLA 

Dual 4-lnput 
ORINOR Gate 

ELECTRICALLY TESTED PER: 
MPG 1660 (- 30°C to + 85°C) 

• Po = 120 mW typ/pkg 

• tpd = 0.9 ns typ (510 ohm load) 
= 1.1 ns typ (50 ohm load) 

• Full Load Current, IL = - 25 mAdc max 

ABSOLUTE MAXIMUM RATINGS: 

Power Supply Voltage (VCC = 0) 

Base Input Voltage (VCC = 0) 

Output Source Current Continuous 

Storage Temperature Range 

Operating Temperature Range 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCe1 5 

AOUT 2 6 

AOUT 3 7 

AIN1 4 8 

AIN2 5 9 

AIN3 6 10 

AIN4 7 11 

VEE 8 12 

N.C. 9 13 

BIN1 10 14 

BIN2 11 15 

BIN3 12 16 

BIN4 13 1 

BOUT 14 2 

BOUT 15 3 

VCC2 16 4 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Symbol Min Max Unit 

VCC -8.0 0 Vdc 

VIN 0 VEE Vdc 

10 <40 mAdc 

Tstg -55 + 175 °c 
TA -30 +85 °c 

BURN-IN 

(CONDITION C) 

GND 

510toVn 

510toVn 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

GND 

OPEN 

GND 

510toVn 

510toVn 

GND 

MOTOROLA MILITARY MECL DATA 
4·25 

Military 1660 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:NlA 
4) 1660IBXA • 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

• 883 Processing (Non-Compliant) 

VCC1 VCC2 

"oUT 2 BoUT 

BoUT 

AIN1 BIN4 

AIN2 BIN3 

AIN3 

AIN4 BIN1 

VEE N/C 

LOGIC DIAGRAM 

AIN2 5 3 "oUT 
AIN14$=r 

AIN3 6 2 "oUT 

AIN4 7 

BIN110$=r 
BIN2 11 14 BOUT 

BIN3 12. 15 BoUT 

BIN4 13 

OUT = IN1 + IN2 + IN3 + IN4 
OUT = IN1 + IN2 + IN3 + IN4 



1660 

VOUT (OR) VOUT (NOR) to Channel B 

y. Y. 

son son 
Pulse 
Generator 0---.-

100n+5.0% 

loon +5.0% 

Figure 1. Test Circuit 

~ 1. Pulse Amp. = 0.8 V. 4. DC level = 0.71 V. .. 

NOTES 

2. t,.= If= 1.5 ns + 0.2 ns (measured between lOOk and 90%). 

3. PRR = 20 MHz, 50% duty cycle. 5. Unused oulputs connected to a 100 n resislor 10 ground. 

Temp. 25ce 85°e -30oe 
VILL 0.31 V 0.337 V 0.285 V 

VIHH 1.11 V 1.185V 1.D41V 

ir-------- VIHH 

"-_____ ../1 -1-------- VILL 

VOUT 
(OR) ----1--" 

VOUT ___ -I-_J , 

(NOR) 

Figure 2. Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
4-26 
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1660 
QUIESCENT LIMIT TABLE 

Test 
Test Voltage Values (Volts) 

Temperatura VIH VIL VIHA VILA VEE VEEA 

TA=25°e -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 

TA=85°e -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 

TA = -30 °e -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 

Symbol Parameter Limlls Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 0 e Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Output Load = 50 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA Vee VEE P.U.T. 

VOH High Output Voltage -0.96 -0.81 -0.89 -0.7 -1.045 -0.875 V 4-7,10-13 
4-7, 

1,16 8 2,3,14,15 10-13 

VOL Low Output Voltage -1.85 -1.62 -1.83 -1.575 -1.89 -1.65 V 4 -7,10 -13 4-7, 
1,16 8 2,3,14,15 10-13 

VOHA High Output Voltage -0.98 - 0.81 -0.91 -0.7 -1.065 -0.875 V 
4-7, 4-7, 4-7, 

1,16 8 2,3,14,15 10 -13 10-13 10 -13 

VOLA Low Output Voltage -1.85 -1.60 -1.83 -1.555 -1.89 -1.63 V 
4-7, 4-7, 4-7, 

1,16 8 2,3,14,15 10-13 10-13 10-13 

lEE 
Power Supply Drain 

-28 -28 -28 rnA 1,16 8 8 Current 

IINH Input Current High 350 350 350 I1A 4 -7,10 -13 
4-7, 

1,16 8 4-7,10-13 10-13 

IINL Input Current Low 0.5 0.3 0.5 I1A 4 -7,10-13 
4-7, 

1,16 8 4-7,10-13 10-13 
- - ... -

II 
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Test 
Temperature VIH VIL 

TA=25°e -0.81 -1.85 

TA=85°e -0.70 -1.83 

TA=-30oe -0.875 -1.89 

Symbol Parameter 

Functional 
Parametsrs: 

trLH Rise Time 

trHL Fall Time 

tPHL 
Propagation Delay 
High to Low (NOR) 

tPLH 
Propagation Delay 
Low to High (NOR) 

tPHL 
Propagation Delay 
High to Low (OR) 

tpLH 
Propagation Delay 
Low to High (OR) 

Test VoHage Values (Vohs) 

VIHA VILA VEE 

-1.095 -1.485 -5.2 

-1.025 -1.440 -5.2 

-1.180 -1.515 -5.2 

VEEA 

-3.2 

-3.2 

-3.2 

LImits 

II 
1660 

QUIESCENT LIMIT TABLE 

Vee 

+2.0 

+2.0 

+2.0 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced sre for OIL package, check Pin Assignments 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 0 to GND 

Min Max Min Max Min Max VIN VOUT Vee VEE P.U.T. 

2.1 2.3 2.2 ns 4,11 2,3,14,16 1,16 8 2,3,14,15 

2.1 2.3 2.2 ns 4,11 2,3,14,16 1,16 8 2,3,14,15 

1.9 2.1 2.0 ns 4,11 2,3,14,16 1,16 8 2,3,14,15 

1.8 2.0 1.9 ns 4,11 2,3,14,16 1,16 8 2,3,14,15 

1.7 1.9 1.8 ns 4,11 2,3,14,16 1,16 8 2,3,14,15 

1.8 2.0 1.9 ns 4,11 2,3,14,16 1,16 8 2,3,14,15 



® MOTOROLA 

Quad 2-lnput 
NOR Gate 

ELECTRICALLY TESTED PER: 
MPG 1662 (- 30°C to + 85°C) 

• Po = 240 mW typ/pkg 

• tpd = 0.9 ns typ (510 ohm load) 
= 1.1 ns typ (50 ohm load) 

• Full Load Current; IL = - 25 mAde max 

ABSOLUTE MAXIMUM RATINGS: 

Power Supply Voltage (VCC = 0) 

Base Input Vollage (VCC = 0) 

Output Source Current Continuous 

Storage Temperature Range 

Operating Temperature Range 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCC1 5 

AOUT 2 6 

BOUT 3 7 

AIN1 4 8 

AIN2 5 9 

BIN1 6 10 

BIN2 7 11 

VEE 8 12 

N.C. 9 13 

CIN1 10 14 

CIN2 11 15 

DIN1 12 16 

DIN2 13 1 

COUT 14 2 

DOUT 15 3 

VCC2 16 4 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Symbol Min Max Unit 

VCC -8.0 0 Vde 

VIN 0 VEE Vde 

10 <40 mAde 

Tstg -55 + 125 °c 
TA -30 +85 °c 

BURN-IN 

(CONDITION C) 

GND 

51 {lloVn 

51 {ltoVn 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

GND 

OPEN 

GND 

51 {lloVn 

51 {l to Vn 

GND 

MOTOROLA MILITARY MECL DATA 
4-29 

Military 1662 

IJJJIIIJi 
.PO 

1111111 
AVAILABLE AS 

1) JAN: N/A 
2)SMD: NlA 
3) 883: N/A 
4) 16621BXA • 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CEROIP: E 
CERFLAT: F 

• 883 Processing (Non-Compliant) 

VCC1 

AOUT 

BouT 
AIN1 

AIN2 

BIN1 

BIN2 

VEE 

LOGIC DIAGRAM 

VCC2 

DOUT 

COUT 

DIN2 

DIN1 

CIN2 

CIN1 

N/C 

4~2 

~3 
10~ 14 
11 

12~15 
13~ 



.. NOTES 

Pulse 
Generator Input 
EH137 or equivalent 

1662 

100Q 

Figure 1. Test Circuit 

1. Coaxial cables (Equal lengths, typ 2 places) to scope. 3. PRR = 20 MHz, 50% duty cycle. 

2. tr = tf = 1 .5 ns ± 0.2 ns. 4. Unused outputs connected to a 50 n resistor to ground. 

Temp. 25°C 85°C -30°C 

VILL 0.31 V 0.34 V 0.28 V 

VIHH 1.11 V 1.19V 1.04V 

VIN------, 1,------ VIHH 

VOUT ----I-Jjfl-

Figure 2. Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
4-30 
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1662 
QUIESCENT LIMIT TABLE 

Test Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA VEE VEEL 

TA = 25 °e -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 

TA=85°e -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 

TA = -30 °e -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 

Symbol Parameter limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0.0 V, Output Load = 50 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA Vee VEE P.U.T. 

VOH High Output Voltage -0.96 - 0.81 -0.89 - 0.7 -1.045 -0.875 V 
4-7, 1,16 8 2,3,14,15 10-13 

VOL Low Output Voltage - 1.85 -1.62 -1.83 -1.575 -1.89 -1.65 V 4 -7,10 -13 1,16 8 2,3,14,15 

VOHA High Output Voltage - 0.98 -0.81 - 0.91 - 0.7 - 1.065 -0.875 V 
4-7, 1,16 8 2,3,14,15 10 -13 

VOLA Low Output Voltage -1.85 -1.60 -1.83 -1.555 -1.89 -1.63 V 
4 -7, 

1,16 8 2,3,14,15 10 -13 

lEE 
Power Supply Drain 

-56 -56 -56 mA 1,16 8 8 Current 

IINH Input Current High 350 350 350 I'A 4-7,10-13 1,16 8 4 -7,10 -13 

IINL Input Current Low 0.5 0.3 0.5 I'A 
4 -7, 1,16 8 4 -7,10 -13 10 -13 

- -- - -

I 
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Test 
Tempereture VIH VIL 

TA=25°e -0.81 -1.85 

TA=B5°e -0.70 -1.83 

TA = -30°C -0.875 -1.89 

Symbol Parameter 

Functional 
Parameters: 

trLH Rise Time 

trHL Fall Time 

Propagalion Delay 
tPHL High 10 Low 

A,BandD 

Propagation Delay 
tpLH Low to High 

A,BandD 

tpHL 
Propagation Delay 
High to LowC 

tPLH 
Propagation Delay 
LoW to HighC 

Test Voltage Values (Volts) 

VIHA VILA VEE 

-1.095 -1.485 -5.2 

-1.025 -1.440 -5.2 

-1.180 -1.515 -5.2 

VEEL 

-3.2 

-3.2 

-3.2 

Limits 

II 
1662 

QUIESCENT LIMIT TABLE 

Vee 

+2.0 

+2.0 

+2.0 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e ·30 oe Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 {) to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEL P.U.T. 

2.1 2.3 2.2 ns 5,611,12 2,3,14,16 1,16 8 2,3,14,15 

2.1 2.3 2.2 ns 5,611,12 2,3,14,16 1,1.6 8 2,3,14,15 

1.9 2.1 2.0 n5 5,611,12 2,3,14,16 1,16 8 2,3,14,15 

2.1 2.1 2.1 ns 5,611,12 2,3,14,16 1,16 8 2,3,14,15 

2.0 2.2 2.1 ns 5,611,12 2,3,14,16 1,16 8 2,3,14,15 

2.1 2.1 2.1 ns 5,611,12 2,3,14,16 1,16 8 2,3,14,15 



® MOTOROLA 

Quad 2-lnput 
OR Gate 

ELECTRICALLY TESTED PER: 
MPG 1664 (- 30°C to + 85°C) 

• Po = 240 mW typ/pkg 
• tpd = 0.9 ns typ (510 ohm load) 

= 1.1 ns typ (50 ohm load) 

• Full Load Current, IL = - 25 mAde max 

ABSOLUTE MAXIMUM RATINGS: 

Power Supply Voltage (VCC = 0) 

Base Input Voltage (VCC = 0) 

Output Source Current Continuous 

Storage Temperature Range 

Operaling Temperature Range 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCCI 5 

AoUT 2 6 

BOUT 3 7 

AINI 4 8 

AIN2 5 9 

BINI 6 10 

BIN2 7 11 

VEE 8 12 

N.C. 9 13 

CINI 10 14 

CIN2 11 15 

DINI 12 18 

DIN2 13 1 

COUT 14 2 

DOUT 15 3 

VCC2 16 4 

BURN - IN CONDITIONS: 
Vrr = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Symbol Min Max Unit 

VCC -8.0 0 Vdc 

VIN f) VEe Vdc 

10 <40 mAdc 

Tstg -55 +125 °c 
TA -30 +85 °c 

BURN-IN 

(CONOmONC) 

GND 

51 ntoVTT 

51 ntoVTT 

GND 

OPEN 

GND 

OPEN 

VEE 

OPEN 

GND 

OPEN 

GND 

OPEN 

51 ntoVTT 

51 ntoVTT 

GND 

MOTOROLA MILITARY MECL DATA 
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Military 1664 

IIiIItJI 
.PO 

1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:NlA 
4) 16641BXA • 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

• 883 Processing (Non-Compliant) 

VCCI VCC2 

AoUT DOUT 

BOUT COUT 

AINI DIN2 

AIN2 DINI 

BINI CIN2 

BIN2 CINI 

VEE NlC 

LOGIC DIAGRAM 

4 ~ B 2 
5 

6 

~ 7 3 

10~ 
11 

14 

12~ 
13 

15 

X=A+B 

a 



• 
NOTES 

Pulse 
Generator Input 
EH137 or equivalent 

1664 

loon 

Figure 1. Test Circuit 

1. Coaxial cables (Equal lengths, typ 2 places) to scope. 3. PRR = 20 MHz, 50% duty cycle. 

2. tr = tf = 1.5 ns±0.2 ns. 4. Unused outputs connected to a 50 n resistor to ground. 

Temp. 25°C 85°C 

VILL 0.31 V 0.337 V 

VIHH 1.11 V 1.185V 

\lIN -------..1 

Vour----l---... 

Figure 2. Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
4-34 

-30°C 

0.285 V 

1.041 V 

VIHH 
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1664 
QUIESCENT LIMIT TABLE 

Test Test Voltage Velues (Volts) 

Temperature VIH VIL VIHA VILA VEE VEEA 

TA=25°e -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 

TA=85°e -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 

TA=-30oe -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced ere for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0.0 V, Output Load = 50 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA Vee VEE P.U.T. 

VOH High Output Voltage -0.96 -0.81 -0.89 -0.7 -1.045 -0.875 V 4 -7,10 -13 1,16 8 2,3,14,15 

VOL Low Output Voltage -1.85 -1.62 -1.83 -1.575 -1.89 -1.65 V 
4-7, 1,16 8 2,3,14,15 10-13 

VOHA High Output Voltage -0.98 -0.81 -0.91 -0.7 -1.065 -0.875 V 4-7, 1,16 8 2,3,14,15 10-13 

VOLA Low Output Voltage -1.85 -1.60 -1.83 -1.555 -1.89 -1.63 V 
4-7, 1,16 8 2,3,14,15 10-13 

lEE 
Power Supply Drain -56 mA 1,16 8 8 Current 

IINH Input Current High 350 I1A 4-7,10 -13 1,16 8 4 -7,10 -13 

IINL Input Current Low 0.5 I1A 
4-7, 1,16 8 4 -7,10 -13 10-13 

II 
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Test 
Temperature VIH VIL 

TA=25°e -0.81 -1.85 

TA=85°e -0.70 -1.83 

TA=-30oe -0.875 -1.89 

Symbol Parameter 

Functional 
Parameters: 

ITLH Rise1ime 

ITHL Fall1ime 

tPHL 
Propagation Delay 
High 10 Low 

tpLH 
Propagation Delay 
Lowt~High 

-

Test Voltege Values (Volte) 

VIHA VILA VEE 

-1.095 -1.485 -5.2 

-1.025 -1.440 -5.2 

-1.180 -1.515 -5.2 

VEEL 

-3.2 

-3.2 

-3.2 

LImits 

I 
1664 

QUIESCENT LIMIT TABLE 

Vee 

+2.0 

+2.0 

+2.0 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 {} to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEA P_U.T_ 

2.1 2.3 2.2 ns 5,611,12 2,3,14,16 1,16 8 2,3,14,15 

2.1 2.3 2.2 ns 5,611,12 2,3,14,16 1,16 8 2,3,14,15 

0.6 1.7 0.6 1.9 0.6 1.8 ns 5,611,12 2,3,14,16 1,16 8 2,3,14,15 

0.6 1.5 0.6 1.7 0.6 1.6 ns 5,611,12 2,3,14,16 1,16 8 2,3,14,15 



® MOTOROLA 

Dual Clocked Latch 

ELECTRICALLY TESTED PER: 
MPG 1668 (- 30°C to + 85°C) 

• Po = 220 mW typ/pkg 

• tpd = 1.6 ns typ (510 ohm load) 
= 1.8 ns typ (50 ohm load) 

ABSOLUTE MAXIMUM RATINGS: 

Power Supply Voltage (Vee = 0) 

Base Input Voltage (VCC = 0) 

Output Source Current Continuous 

Storage Temperature Range 

Operating Temperature Range 

Symbol 

Vec 

VIN 

10 

Tstg 

TA 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

Min Max 

-8.0 0 

0 VEE 

<40 

-55 + 125 

-30 +85 

BURN-IN 
(CONDITION C) 

VCCl 5 GND 

01 2 6 51 ntoVTT 

01 3 7 51 ntoVTT 

Rl 4 8 OPEN 

SI 5 9 GND 

Dl 6 10 OPEN 

Cl 7 11 OPEN 

VEE 8 12 VEE 

C2 9 13 OPEN 

N.C. 10 14 OPEN 

D2 11 15 OPEN 

S2 12 16 GND 

R2 13 OPEN 

02 14 2 51 ntoVTT 

02 15 3 51 ntoVTT 

VCC2 16 4 GND 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

NOTICE: END OF LIFE - FINAL ORDERS 
MUST BE PLACED BY DECEMBER 31,1991 

Unit 

Vde 

Vde 

mAde 

·C 

·C 

MOTOROLA MILITARY MECL DATA 
4-37 

Military 1668 

.PO 
""'" AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3)883:NlA 
4) 16681BXA • 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

• 883 Processing (Non-Compliant) 

VCC1 

01 

7 

LOGIC DIAGRAM 

4---~ 

12----' 

11 

13----' 

VCC2 

15 

14 

.. 
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1668 

TRUTH TABLE 

S R 0 C Qn +1 

0 0 I\l 0 an 
1 0 I\l 0 1 

0 1 
cJ> 

0 0 

1 1 
cJ> 

0 .. 
cJ> cJ> 

0 1 0 

cJ> I\l 1 1 1 

•• Output state not defined cJ> = Don't Care 

Vour to 
Channel"B" 

PC 

VINIO 
Channel "A" 

• equal lengths of coax cable to scope 

I 
Cl C2 02 01 _ 

1/2 1/2 

- D 01_ 
51 AI 
I 

AA o-----------------------------~~--r_--~ 
PDO---------------------------~ 

EI::)__o S 

PB~----------------------------~----~EI::)__o A 

Scope has SO Q termination to ground. 

Figure 1. Set and Reset Switching Test Circuit 

Temp. 

VILL 

VIHH 

25°C 85°C 

0.31 V 0.337 V 

1.11 V 1.18SV 

MOTOROLA MILITARY MECL DATA 
4-38 

-30°C 

0.28SV 

1.041 V 

VIN to Channel "A" 1 



1668 

PA 
Set/Reset 
to OIQ PB ---+-+---, 

Clock 

a __ ..J./ 

Q--~I 

isO 

PC 

tra to 

to OIQ Pg ==::tr----' t-o--~ 

NOTES 
1. Input Pulse Characteristics: 

a) Frequency A, B, D = 1.0 MHz. 
b) Frequency C = 2.0 MHz. 
c) Duty Cycle = 50%. 

2. Ir = If = 2.0 ns (20% - 80%). 

Figure 2. Switching Waveforms 

MOTOROLA MILITARY MECL DATA 
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1668 

QUIESCENT LIMIT TABLE 

Test 
Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA VEE VEEA 

TA = 25 °e -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 

TA=85°e -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 

TA =-30 °e -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0.0 V, Output Load = 50 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA Vee VEE P.U.T. 

VOH High Output Voltage -0.96 -0.81 -0.89 -0.7 -1.045 -0.875 V 
4-7,9, 4-7,9, 

1,16 8 2,3,14,15 11-13 11 -13 

VOL Low Output Voltage -1.85 -1.62 -1.83 -1.575 -1.89 -1.65 V 
4-7,9, 4-7,9, 

1,16 8 2,3,14,15 11 -13 11 -13 

VOHA High Output Voltage -0.98 -0.81 -0.91 -0.7 -1.065 -0.875 V 
4-7,9, 4-7,9, 4-7,9, 

1,16 8 2,3,14,15 11 -13 11 -13 11-13 

4-7,9, 4,5,7, 4-7,9, 
VOLA Low Output Voltage -1.85 -1.60 -1.83 -1.555 -1.89 -1.63 V 11-13 12,13 11 -13 1,16 8 2,3,14,15 

lEE 
Power Supply Drain -55 -6 rnA 7,9 1,16 8 8 Current 

IINHl Input Current High 370 I1A 
4-7,9, 

1,16 8 4-6,11 -13 11 -13 

IINH2 Input Current High 225 I1A 7,9 1,16 8 7,9 

IINL Input Current Low 0.5 I1A 
4-7,9, 

1,16 8 
4-7,9, 

11 -13 11 -13 
----- ------

, 

, 

, 
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1668 
QUIESCENT LIMIT TABLE 

Test Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA VEE VEEL Vee 

TA =25 °e -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 +2.0 

TA=85°e -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 +2.0 

--"'"~ =-30 °e -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 +2.0 
-- _.- ._-

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEA P.U.T. 

trLH Rise Time 0.8 2.5 0.9 2.9 0.8 2.8 ns 
4-7,9, 

2,3,14,15 1,16 8 2,3,14,15 11 - 13 

trHL Fall Time 0.5 2.2. 0.5 2.6 0.5 2.4 ns 
4 - 7, 9, 

2,3,14,15 1,16 8 2,3,14,15 11 - 13 

tpd 
Propagation Delay 

1.0 2.5 1.1 2.8 1.0 2.7 ns 
4- 7, 9, 

2,3,14,15 1,16 8 2,3,14,15 Clock to Output 11 - 13 

tpd 
Propagation Delay 

1.0 2.3 1.1 2.7 1.0 2.5 ns 
4-7,9, 

2,3,14,15 1,16 8 2,3,14,15 SIR to Output 11 - 13 



® MOTOROLA 

Master-Slave Flip-Flop 

ELECTRICALLY TESTED PER: 
MPG 1670 (- 30°C to + 85°C) 

Masterslave construction renders the 1670 relatively insensitive to the shape olthe clock 
waveform, since only the voltage levels at the clock inputs control the transfer of infonnation 
from data input (D) to output. 

When both clock inputs (Cl and C2) are in the low state, the data input affects only the 
"Master" portion of the flip-flop. The data present in the "Master" is transferred to the "Slave" 
when dock input(Cl "OR" C2) are taken from a low to a high level. In other words, the output 
state of the flip-flop changes on the positive transition of the clock pulse. 

While either Cl "OR" C2 is in the high state, the "Master" (and data input) is disabled. 
Asynchronous Set (S) and Reset (R) override Clock (C) and Data (D) Inputs. 

• PD = 220 mW typ/pkg (No Load) 

• 'TOG = 350 MHz typ 

ABSOLUTE MAXIMUM RATINGS: Symbol Min Max Unit 

Power Supply Voltage (VCC = 0) Vec -8.0 0 Vdc 

Base Input VoHage (VCC = 0) VIN 0 VEE Vdc 

Output Source Current Continuous 10 <40 mAde 

Storage Temperature Range Tstg -55 + 125 °c 

Operating Temperature Range TA -30 +85 °c 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCCI 1 5 

Q 2 6 

Q 3 7 

Reset 4 8 

Set 5 9 

N.C. 6 10 

Clock 1 7 11 

VEE 8 12 

Clock 2 9 13 

N.C. 10 14 

Data 11 15 

N.C. 12 16 

N.C. 13 

N.C. 14 2 

N.C. 15 3 

VCC2 16 4 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 
(CONDITION C) 

GND 

510toVn 

510toVn 

OPEN 

GND 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

GND 

OPEN 

510toVn 

510toVn 

GND 

MOTOROLA MILITARY MECL DATA 
4-42 

Military 1670 

.'0 1111111 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:NlA 
4) 16701BXA • 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

• 883 Processing (Non-Compliant) 

VCCI VCC2 

Q N.C. 

a N.C. 

Reset N.C. 
Set N.C. 

N.C. Data 

Clock 1 N.C. 

VEE Clock 2 

LOGIC DIAGRAM 

7 2Q 
Cl 
9 
~ 

R 

4R-----' 



Clock 
Input Pulse 
Generator 

Data 
Input Pulse 
Generator 

NOTE 

1670 

TRUTH TABLE 

R S 

L H 

H l 

H H 

l L 

l l 

L l 

l l 

L l 

l l 

N.D. = Not Defined 
t1» = Don't Care 
.C=C1 +C2 

Coax 

500 

500 

-= 

D 

t1» 

t1» 

«II 
l 

l 

L 

H 

H 

H 

5 

4 

7 

9 

11 

C Qn +1 

t1» H 

t1» l 

t1» N.D. 

l an 

.r l 

H an 

l an 

.r H 

H an 

+2.0V 

Vcc 

J O.1I1F 

16 

2 

3 

8 VEE 

1. All Input and output cables to the scope 
are equal lengths of 50 ohm coaxial cable 

-3.2V ~ 0.111F 

Figure 1. Switching Teat Circuit 

C 

D 

Q 

Q 

"\ I \ 

~ I \ 

---1 \ I 

Figure 2. TIming Diagram 

MOTOROLA MILITARY MECL DATA 
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J 

Clock 

Q 

Set 

Reset 

1670 

\'---------'/ 

Temp. 

VIHH 

VILL 

Figure 3. Switching Waveforms 

25°C 85°C 

1.11 V 1.185V 

0.31 V 0.337 V 

MOTOROLA MILITARY MECL DATA 
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'-__ -I-______ VILl 

-30°C 

1.041 V 

0.285 V 



NOTE 

Vdc 

(Use high Impedance 
probe to adjust VBias) 

Coax 

son 

I o.1I1F 

dcSupply 

1670 

+ 2.0 Vdc 

-3.2Vdc 

TPOUT 

t-----./ 

son loon 

All input and output cables to the scope 
are equal lengths of 50 ohm coaxial cable 

NOTES 

Clock input 
300 MHz (Max) 

Figure 4. Toggle Frequency Test Circuit 

OorO 
Output 

1. The maximum toggle frequency of the device has been exceed when either: 
a) The output peak to peak voltage swing falls below 600 mY, or 
b) The device ceases to toggle (devide by two). 

Figure 5. Toggle Frequency Waveforms 

Temp. 

V,HH 

V,LL 

VSias 

25°C 85°C 

1.11 V 1.185 V 

0.31 V 0.337 V 

0.71 V 0.761 V 

MOTOROLA MILITARY MECL DATA 
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-30°C 

1.041 V 

0.285 V 

0.663 V 



.. 

1670 

+ 2.0 Vdc 

Coax l O
.
1IlF 

50n 
TPOUT 

}-t--:;:;:~--+---......, Cl VCCl VCC2 / 
Q~--""¥ Input Pulse 

Generators C2 

)-;~-----+---~D 

loon loon 

NOTES 
1. All input and output cables to the scope 
are equal lengths of 50 ohm coaxial cable 

2. tr= tf = 1.5 ns ± 0.2 ns (10% to 90%). 

10 MHz TPINl Dala 

20 MHz TPIN2 Clock 

TPOUT Q Output 

TPINl Data 

TPIN2 Clock 

NOTES 
TPOUT Q Output 

R 

S VEE 

50n loon 

-3.2Vdc 

Figure 6. Setup and Hold Test Circuit 

v ~.,------- VIHH 

~ __ --J~ PWl -+i\ VILL 

VILL 

\ i V'HH 
'--__ --.J VILL 

VILL 

1. Set up time is the minimum time before the positive transition of the clock pulse (C) that information must be present at the data (D) input. 
2. Hold time is the minimum time after the positive transition ofthe clock pulse (C) thatthe Information must remain unchanged atthedata (D) Input. 

Figure 7. Setup Time and Hold Waveforms 

Temp. 

VIHH 

VILL 

25°C 85°C 

1.11V 1.185V 

0.31 V 0.337 V 

MOTOROLA MILITARY MECL DATA 
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-30°C 

1.041 V 

0.285 V 
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1670 
QUIESCENT LIMIT TABLE 

Test Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA VEE VEEA Vee 

TA=25°e -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 +2.0 

TA = 85°C -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 +2.0 

TA=-30oe -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 +2.0 
.-

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Output Load = 50 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA P1-3 Vee VEE P.U.T. 

VOH High Output Voltage - 0.96 -0.81 - 0.89 - 0.7 -1.045 -0.875 V 
4,5,7, 

4,5 1,16 8 2,3 9,11 

VOL Low Output Voltage -1.85 -1.62 -1.83 -1.575 -1.89 - 1.65 V 
4,5,7, 

4,5 1,16 8 2,3 9,11 

VOHA High Output Voltage - 0.98 -0.826 - 0.91 -0.713 -1.065 -0.892 V 11 11 11 
4,5,7, 4,5, 1,16 8 2,3 9,11 7,9 

VOLA Low Output Voltage - 1.828 -1.60 -1.808 -1.555 -1.867 -1.63 V 7,11 
4,5,7, 4,5, 

1,16 8 2,3 9,11 7,9 

lEE 
Power Supply Drain -48 mA 7,9 1,16 8 8 
Current 

IINHI Input Current High 550 IlA 4,5 1,16 8 4,5 

IINH2 Input Current High 250 IlA 7,9 1,16 8 7,9 

IINH3 Input Current High 270 IlA 11 1,16 8 11 

IINL Input Current Low 0.5 IlA 7,11 
4,5,7, 1,16 8 4,5,7,9,11 9,11 

-- - - --- -

PI = ~ " VIL 
5 ns --'1 r+--

P2= 
~VIH 

:, VIL 

P3 = 
" test VIHA 

~VILA 
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Test 
Temperature VIH VIL 

TA=25°e -0.81 -1.85 

TA=85°e -0.70 -1.83 

TA = -30 °e -0.875 -1.89 
- -

Symbol Parameter 

Functional 
Parameters: 

ITLH Rise Time 

ITHL Fall Time 

Ipd 
Propagation Delay 
High 10 Low 

Ipd 
Propagation Delay 
Low 10 High 

!Tog Toggle Frequency 

Sel-UpTime 
Is Is"l" 

Is"O" 

Hold Time 
Ih 15"1" 

Is"o' 
tResel Resel 

- _.-

I 
1670 

QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VIHA VILA VEE VEEL Vee 

-1.095 -1.485 -5.2 -3.2 +2.0 

-1.025 -1.440 -5.2 -3.2 +2.0 

-1.180 -1.515 -5.2 -3.2 +2.0 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 n to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEA Data P.U.T. 

0.6 2.5 0.6 2.9 0.5 2.7 ns 4,5,9,11 2,3 1,16 8 2,3 

0.6 1.9 0.6 2.3 0.5 2.1 ns 4,5,9,11 2,3 1,16 8 2,3 

1.1 2.5 1.1 2.9 1.0 2.7 ns 4,5,9,11 2,3 1,16 8 2,3 

1.1 2.5 1.1 2.9 1.0 2.7 ns 4,5,9,11 2,3 1,16 8 2,3 

300 270 270 MHz 3 2 1,16 8 11 2 

0.4 ns 6 2 1,16 8 11 2 
0.5 ns 6 2 1,16 8 11 2 

0.6 ns 6 2 1,16 8 11 2 
0.5 ns 6 2 1,16 8 11 2 

1.1 3.0 1.1 3.4 1.0 3.2 ns 6 2 1,16 .8 11 2 

• Temperature Limits are guaranteed but not tested. 



® MOTOROLA 

Triple 2-lnput 
Exc'usive-OR Gate 

ELECTRICALLY TESTED PER: 
MPG 1672 (- 30°C to + 85°C) 

• Po = 220 mW typ/pkg 

• tpd = 1.1 ns typ (510 ohm load) 
= 1.3 ns typ (50 ohm load) 

• Full Load Current, IL = - 25 mAde max 

ABSOLUTE MAXIMUM RATINGS: Symbol 

Power Supply Voltage (VCC = 0) VCC 

Base Input Voltage (VCC = 0) VIN 

Output Source Current Continuous 10 

Storage Temperature Range Tstg 

Operating Temperature Range TA 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS BURN-IN 

Min 

-8.0 

0 

-55 

-30 

(CONDITION C) 

VCCI 5 GND 

AOUT 2 6 5HltoVn 

AINI 3 7 GND 

N.C. 4 8 OPEN 

AIN2 5 9 OPEN 

BIN2 6 10 OPEN 

CIN2 7 11 OPEN 

VEE 8 12 VEE 

N.C. 9 13 OPEN 

N.C. 10 14 OPEN 

CINI 11 15 GND 

N.C. 12 16 OPEN 

BINI 13 GND 

BOUT 14 2 510loVn 

COUT 15 3 510toVn 

VCC2 16 4 GND 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Max Unit 

0 Vdc 

VEE Vdc 

<40 . mAdc 

+ 125 DC 

+85 DC 

MOTOROLA MILITARY MECL DATA 
4-49 

Military 1672 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883: NlA 
4) 16721BXA • 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

• 883 Processing (Non-Compliant) 

VCCI 

"oUT 

AINI 

NIC 

16 VCC2 

COUT 

BoUT 

BINI 
NlC 

LOGIC DIAGRAM 

NIC 

NlC 

AINI3~2"oT 
AIN25~ U 

BINI 13 ~ 14 BOUT 
BIN26~ 

CIN1 11 ~ 15COUT 
CIN27~ 



1672 

Input Pulse Generator 500 500 500 

0 ::J[)-o 
VILL. VILC-----.! 1000 1000 

~ 
1000 

VIHH. VIHC 

':' ::)D-o ':' 

Figure 1. Test Circuit 

NOTES 
1. All Input and output cables to the scope ere equalleng1hs of 4. 50% duty cycle. 

50 0 coaxial cable. ' 5. For VOUT.1 apply VIN to input A and VILl to input B. 

2. It=tf= 1.5 ns (measured between 10% and 90%). 6. For VOUT.2 apply VIN to input A and VIHH to Input B. 

3. Frequency = 20 MHz. 7. Unused outputs connected to a 50 0 resistor to ground. 

,,------ VIHH. VIHC 

(See Teble) 

VOUT2 ---t-'II-

Temp. 

VILl 

VIHH 

Figure 2. Test Circuit Waveforms 

25·C 85·C 

0.31 V 0.337 V 

1.11 V 1.185V 

MOTOROLA MILITARY MECL DATA 
4·50 

-30·C 

0.285 V 

1.041 V 
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1672 
QUIESCENT LIMIT TABLE 

Test Test Voltage Values (Volts) 

Temperature VIH VIL VIHA Vn:'A VEE VEEA 

TA=25°e -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 

TA= 85 °e -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 

TA=-30oe -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0.0 V, Output Load = 50 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA Vee VEE P.U.T. 

VOH High Output Voltage -0.96 -0.81 -0.89 -0.7 -1.045 -0.875 V 
8-11, 8 -11, 

1,16 8 2,3,6 14,16 14,16 

VOL Low Output Voltage -1.85 -1.62 -1.83 -1.575 -1.89 -1.65 V 
8-11, 8 -11, 

1,16 8 2,3,6 14,16 14,16 

VOHA High Output Voltage -0.98 - 0.81 -0.91 -0.7 -1.065 -0.875 V 8 -11, 8-11, 
1,16 8 2,3,6 14,16 14, 16 

VOLA Low Output Voltage -1.85 -1.60 -1.83 -1.555 -1.89 -1.63 V 8-11, 8-11, 
1,16 8 2,3,6 14,16 14,16 

lEE 
Power Supply Drain -55 -61 -61 mA 

8-11, 
1,16 8 2 Current 14,16 

IINH1 Input Current High 350 590 590 I1A 8,14,16 1,16 8 8,14,16 

IINH2 Input Current High 270 460 460 I1A 10,11 1,16 8 10,11 

IINL Input Current Low 0.5 0.3 0.5 I1A 
8-11, 

1,16 8 8 -11,14,16 14;16 
- ---- - -

NOTE This table is for OIL only. 
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1672 
QUIESCENT LIMIT TABLE 

Test 
Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA VEE VEEL Vee 

TA=25°e -0.8~ -1.85 -1.095 -1.485 -5.2 -3.2 +2.0 

TA=85°e -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 +2.0 

TA =-30 °e -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 +2.0 

Symbol Parameter Limite Unite TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 n to GND 
Parametera: 

Min Max Min Max Min Max VIN VOUT Vee VEEA VIHe VILe P.U.T. 

Propagalion Delay 
tpd (13+2+), (13+2-), 1.9 2.4 2.1 ns 3,13 2,14 1,16 8 5 5,6 2,14 

(113+14+) 

Propagalion Delay 

Ipd 
(13+2+), (13+2-), 2.0 2.5 2.2 ns 

3,11, 2,14, 
1,16 8 5,6,7 5,6,7 2,14,15 113-14-)(111+15+) 13 15 

(111+115-) 

Propagalion Delay 
(15+2+)(15+2-) 5,6,7, 2,14, 3,7,11, 3,11, 

Ipd (116+14+)(116+14-) 2.3 2.8 2.5 ns 11 15 1,16 8 13 13 2,14,15 
(111-15+)(17+15+) 
(17+15-) 

Ipd 
Propagalion Delay 2.5 3.0 2.7 ns 5 2 1,16 8 3 2 (15-2+) 

Ipd 
Propagalion Delay 

2.6 3.1 2.8 ns 5,6,7 2,14, 1,16 8 13 3,11 2,14,15 (15-2-)(16-14+)(17-15-) 15 

Ipd 
Propagalion Delay 2.1 2.6 2.3 ns 11,13 14,15 1,16 8 6 7 14.15 (113-14+)(111-15-) 

Ipd 
Propagalion Delay 

2.7 3.2 2.9 ns 6 14 1.16 8 13 14 (16-14-) 

tpd 
Propagation Delay 

2.6 3.1 2.7 ns 7 15 1.16 8 11 15 (17-15-) 

NOTE This table Is for OIL only. 



® MOTOROLA 

Bi-Quinary Counter 

ELECTRICALLY TESTED PER: 
MPG 1678 (- 30cC to + 85CC) 

The 1678 is a 4-bit counter capable of divide-by-two, divide-by-five, or di
vide-by-10 function. When used independently, the divide-by-two section will 
toggle at 350 MHz typically, while the divide-by-five section will toggle at 325 MHz 
typically. Clock inputs trigger on the positive going edge of the clock pulse. 

Set and Reset inputs override the clock, allowing asynchronous "set" or "clear". 
Individual Set and common Reset inputs are provided, as well as complementary 
outputs for the first and fourth bits. True outputs are available at all bits. 

• DC Input Factor R 2.40 
Clk 0.77 
C2 1.23 
S 1.00 

• Power Dissipation; 750 mW typ 

• frog = 350 MHz typ 

ABSOLUTE MAXIMUM RATINGS: Symbol 

Power Supply Voltage (VCC = 0) VCC 

Base Input Voltage (VCC = 0) VIN 

Storage Temperature Range Tstg 

Operating Temperature Range TA 

PIN ASSIGNMENTS 

FUNCTION OIL BURN-IN 

(CONDITION C) 

VCC1 GND 

C2 2 OPEN 

S2 3 GND 

02 4 51 QtoVn 

03 5 51 QtoVn 

Min Max Unit 

-8.0 a Vdc 

a veE Vdc 

-55 + 125 Cc 

-30 +85 Cc 

Military 1678 

"'*' .PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: N/A 
3)883:NlA 
4) 1678/BXA • 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 

• 883 Processing (Non-Compliant) 

VCC1 VCC2 

C2 Clock 

S2 So 

02 00 

03 00 
03 01 

So SI 

VEE Reset 

03 6 51 QtoVTT LOGIC DIAGRAM 

53 7 GND 

Vee 8 VeE 
Reset 9 OPEN 

Sl 10 GND 

01 11 51 QtoVTT 

00 12 51 QtoVTT 

00 13 51 QtoVTT 

So 14 GND 

Clock 15 OPEN 

VCC2 16 GND 

BURN -IN CONDITIONS: 
Vrr = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI - 5.2 V MIN 

SO 00 

Clock 

Reset 

MOTOROLA MILITARY MECL DATA 
4-53 

SI 01 S2 02 S3 03 



1678 

TRUTH TABLE 

D c S R Q 

0 0 0 0 Qn +1 
0 0 0 1 0 
0 0 1 0 1 

0 0 1 1 • 
0 1 0 0 1 

0 1 0 1 0 

0 1 1 0 1 

0 1 1 1 • 
1 0 0 0 Qn +1 
1 0 0 1 0 

1 0 1 0 1 

1 0 1 1 • 
1 1 0 0 0 
1 1 0 1 0 

1 1 1 0 1 

1 1 1 1 • 
• Output State Undefined 

Figure 1. State Diagram 

MOTOROLA MILITARY MECL DATA 
4·54 

Q 

On+1 
1 

0 

• 
0 
1 

0 

• 
On+ 1 

1 

0 

• 
1 

1 

0 

• 



50n 
trag 1 

trag 2 

NOTES 

1678 

14 SO 

10 S1 
3 

S2 

7 
S3 

15 
CL1 

2 CL2 

+2.0V 

r°.1I1F 
16 ,"VOUT 13 

13 
og 1 

00 

QO 12 / 
01 

11 I 
02 4 "-6 
03 

Q3 
trog2 
VOUT6 

1. Sine Wave genera10r AC coupled HP3200B or equivalent 

2. VOUT = 600 mV min. peak to peak. Output at scope will be 1/2 actual at VIN. 
3. CP = Sine Wave 

Figure 2. Toggle Frequency Test Circuit 

Temp. 

VOUT13 

VOUT6 

All in MHz min. 

Clock input 

25°C 85°C -30°C 

150 135 135 

55 50 50 

R\M6f\/r= VIHH 

- VBias 

VILL 

Figure 3. Toggle Frequency Waveform 

Temp. 

VIHH 

VILL 

VBIAS 

25°C B5°C 

1.11 V 1.185 V 

0.31 V 0.337 V 

0.70 V 0.76 V 

MOTOROLA MILITARY MECL DATA 
4-55 

-30°C 

1.041 V 

0.285 V 

0.65 V 

100n 

II 



.. 

1678 

Vee 

500 500 500 500 500 500 500 
son 

son 

50n 

son 

500 

~IN 500 

PG2 L/ 

Figure 4. Switching Test Circuit 

P1 ~O% '--___ --J!\I.-____ ...Jn==_-_-_-_-_== :::~ 
20ns~ ~{"""\ - - VIHH 

P2 ______ 50% '--_____ ~-50-'t.-'-----1 L- VILL 

In 

Oul--+-'I 

NOTES 

1.lr =II=1.5ns±0.2ns. 
2. Ireq = 25 MHz. 

ITPL 

Temp. 

VIHH 

VILL 

10 ns 

20% 

Figure 5. Setup and Hold Waveforms 

25'C BS'C 

1.11V 1.185V 

0.31 V 0.337 V 

MOTOROLA MILITARY MECL DATA 
4·56 

-30'C 

1.041V 

0.285 V 
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Test Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA VEE 

TA=25°e -0.81 -1.85 -1.095 -1.485 -5.2 

TA=85°e -0.70 -1.83 -1.025 -1.440 -5.2 

TA=-30oe -0.875 -1.89 -1.180 -1.515 -5.2 
- ---- --- - --

Symbol Parameter 

VEEA 

-3.2 

-3.2 

-3.2 

Limits 

1678 
QUIESCENT LIMIT TABLE 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0.0 V, Output Load = 50 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL V,HA '{ILA VR Vee VEE P.U.T. 

VOH High Output Voltage - 0.96 -0.81 -0.89 -0.7 -1.045 -0.875 V 3,7,9, 4-6, 
1,16 8 4 - 6,11 -13 10,14 11-13 

VOL Low Output Voltage -1.85 -1.62 -1.83 -1.575 -1.89 -1.65 V 7,9,10, 4- 6, 
1,16 8 4-6,11 -13 14 11 - 13 

VOHA High Output Voltage -0.98 -0.81 -0.91 '-0.7 -1.065 - 0.875 V 10 
3,7,9, 

7,9,14 4 - 6, 
1,16 8 4-6,11 -13 10,14 11 -13 

VOLA Low Output Voltage -1.85 -1.60 -1.83 -1.555 -1.89 -1.63 V 10 7,9,14 3,7,9, 4-6 1,16 8 4-6 10,14 

Power Supply Drain 2,3,7, 
lEE Current -200 mA 9,10, 1,16 8 8 

14,15 

IINH1 Input Current High 450 I1A 
3,7,10, 

1,16 8 
3,7,9,10,14, 

14,15 15 

IINH2 Input Current High 700 I1A 2 1,16 8 2 

IINH3 Input Current High 1.0 mA 9 1,16 8 9 

2,3,7, 2,3,7, 9, 10, 
IINL Input Current Low 0.5 I1A 9,10, 1,16 8 14,15 

14,15 

CAUTION: This device dissipates 750 to 900 mW of power. Use heat sink if operating over 50 seconds at T A ;;:: 25°C. 
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Test 
Temperature VIH VIL 

TA=25'e -0.81 -1.85 

TA=85'e -0.70 -1.83 

TA=-30'e -0.875 -1.89 

Symbol Parameter 

Functional 
Parameters: 

trLH Rise Time 

trHL Fall Time 

tpd 
Propagation Delay 
C1 Limits 

tpd 
Propagation Delay 
C2 Limits 

ISet Set Limits 

tReset Reset Limits 

trog1 
Toggle Frequency 
+by2 

trog2 
Toggle Frequency 
+by 5 

_._-----

Test Voltage VJllues (Volts) 

VIHA VILA VEE 

-1.095 -1.485 -5.2 

-1.025 -1.440 -5.2 

-1.180 -1.515 -5.2 

VEEA 

-3.2 

-3.2 

-3.2 

Limits 

I 
1678 

QUIESCENT LIMIT TABLE 

Vee 

+5.0 

+5.0 

+5.0 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25'C +85'C -30'C Pinouts referenced are for DIL package, check Pin Assignments 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 0 to GND 

Min Max Min Max Min Max VIN VOUT Vee VEEA CP1-2 P.U.T. 

2.7 3.1 2.9 ns 14 12,13 1,16 8 12,13 

2.6 3.0 2.8 ns 14 12,13 1,16 8 12,13 

2.7 3.1 2.9 ns 14 12,13 1,16 8 12,13 

3.0 3.4 3.2 ns 2 4,5,6,11 1,16 8 4,5,6,11 

3.7 4.1 3.9 ns 3,7,9,10,14 4-6,6-13 1,16 8 4·6,6-13 

4.5 4.9 3.9 ns 3,7,9,10,14 4-6,6-13 1,16 8 4- 6, 6-13 

300 270 260 MHz 1,16 8 15 

275 250 250 MHz 1,16 8 3 
-- --- --- -- --- -- '----

• Temperature limits are guaranteed but not tested. 

, 

I 



® MOTOROLA 

UHF Prescaler 
Type D Flip-Flop 

ELECTRICALLY TESTED PER: 
MPG 1690 (- 30°C to + 85°C) 

• Po = 220 mW typ/pkg (No Load) 

• 11"og = 500 MHz min. 

ABSOLUTE MAXIMUM RATINGS: 

Power Supply Voltage (VCC = 0) 

Base Input Voltage (VCC = 0) 

Output Source Current Continuous 

Storage Temperature Range 

Operating Temperature Range 

Symbol Min 

VCC -8.0 

VIN 0 

10 

Tstg -55 

TA -30 

Max Unit 

0 Vde 

VEE Vde 

<40 mAde 

+125 'C 

+85 'C 

PIN ASSIGNMENTS 

FUNCTION DIL FLATS 

VCC1 5 

Q 2 6 

a 3 7 

NC 4 8 

NC 5 9 

NC 6 10 

C1 7 11 

VEE 8 12 

C2 9 13 

NC 10 14 

01 11 15 

02 12 16 

NC 13 

NC 14 2 

NC 15 3 

VCC2 16 4 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI - 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 
(CONDITioN C) 

GND 

51 QtoVn 

51 QtoVn 

OPEN 

OPEN 

OPEN 

OPEN 

VEE 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

GND 

MOTOROLA MILITARY MECL DATA 
4-59 

Military 1690 

.'0 1111111 
AVAILABLE AS 

1) JAN: NlA 
2) SMD: N/A 
3)883:NlA 
4) 1690/BXA· 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

• 883 Processing (Non-Compliant) 

VCC1 

Q 

Q 

N/C 

N/C 

C1 

VEE 

LOGIC DIAGRAM 

7 C1 ....... ...----... 

9C2 --z...._ 

1101 

1202--:z..... __ 

N/C 

N/c 

N/C 

02 

2 

3 

• 



• 
Coax 

VINC 0 

1690 

TRUTH TABLE 
C D Qn +1 

L • 
H • 

I L 

I H 

C=C1 +C2 
0=01 +02 
• = Don't Care 

Qn 

Qn 
L 

H 

VIN 
VCCI =VCC2=2.0V 

r. 
25 l1fl lO.l 1lF 

/TPIN 
VCC2 

Q 

VOUT 

1. 
Coax 

VIN 

'" 
son 

l O.lIlF ':' 

NOTES 
1. All Input and output cables tothescope are equal lengths of 

50 ncoaxtal cable. 

2. 50 n tennlnalion to ground located In each scope channel. 

VEEA =-3.2 V 

Figure 1. Toggle Frequency Test ClrcuH 

Temp. 

VILL 

VIHH 

25·C as·C 

0.31 V 0.337 V 

1.11 V 1.185V 

MOTOROLA MILITARY MECL DATA 
4-60 

-30·C 

<l.285 V 

1.041 V 

TPOUT 



1690 

r------------, TA=25°C 

NOTES 

VINC 

Clock input 
500 MHz 

VIND 
Dalainput 
250 MHz 

aora 
Oulput 

1. The maximum toggle frequency of the device has be exceeded when either: 
a) The output peak to peak voltage swing falls below 600 mV, or 
b) The device ceases to toggle (divide by two). 

Figure 2. Toggle Frequency Waveforms 

VIN3 a 

CLOCK --

1 1 1 1 1 
TEST No. 4 

Figure 3. Clocking Sequence 

MOTOROLA MILITARY MECL DATA 
4-61 

VIHH 

- VBias 

VILL 

VIHH 

L - --1- VOH 

I I I_+-- VOLA 

VIL 

1 1 1 
7 8 
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I 
1690 

QUIESCENT LIMIT TABLE 

Test 
Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA VEE VEEA 

TA=25°e -0.81 -1.95 -1.13 -1.48 -5.2 -3.2 

TA=85°e -0.70 -1.95 -1.07 -1.44 -5.2 -3.2 

TA=-30oe -0.875 -1.95 -1.17 -1.515 -5.2 -3.2 
-

Symbol Parameter limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0.0 V, Output Load = 50 n to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL PA P1-B Vee VEE P.U:r. 

VOH High Output Voltage -0.98 -0.81 -0.91 -0.7 -1.065 -0.875 V 7,11 t2 7 1,16 8 2,3 

VOL Low Output Voltage -1.95 -1.63 -1.95 -1.60 -1.95 -1.63 V 9,12 12 9 1,16 8 2,3 

VOHA High Output Voltage -0.98 -0.81 - 0.91 -0.7 -1.065 -0.875 V 11 11 7,11 1,16 8 2,3 

VOLA Low Output Voltage -1.95 -1.63 -1.95 -1.60 -1.95 -1.63 V 12 12 9,12 1,16 8 2,3 

lEE 
Power Supply Drain 

-59 -65 -65 mA 7,9,11,12 1,16 8 8 Current 

IINHl Input Current High 260 400 400 itA 7,9 1,16 8 7,9 

IINH2 Input Current High 280 435 435 ItA 11,12 1,16 8 11,12 

IINL InpIJI Current Low 0.5 0.3 0.5 itA 7,9,11,12 1,16 8 7,9,11,12 

• For Pl - P8 refer to figure 3. 

, 
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1690 
QUIESCENT LIMIT TABLE 

Test Test Voltage Values (Volts) 

Temperature VIH VIL VIHA VILA VEE VEEA 

TA=25°C -0.81 -1.95 -1.13 -1.48 -5.2 -3.2 

TA=85°e -0.70 -1.95 -1.07 -1.44 -5.2 -3.2 

TA =-30 °C -0.875 -1.95 -1.17 -1.515 -5.2 -3.2 
- ---- ---- - ------

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e + 85°C -30 oe Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 Q to GND 
Parameters: 

Min Max Min Max Min Max VIN VOUT Vee VEEA P.U.T. 

ITLH Rise Time 1.3 ns 7,11 2 1,16 8 2 

tTHL Fall TIme 1.3 ns 7,11 2 1,16 8 2 

tpd Propagation Delay 1.5 ns 7,11 2 1,16 8 2 

tsetup Setup Time 0.3 ns 7,11 2 1,16 8 2 

tHold Hold TIme 0.3 ns 7,11 2 1,16 8 2 

!Tog Toggle Frequency 500 500 500 MHz 7,11 2 1,16 8 2 



® MOTOROLA 

Quad Line Receiver 
with Bias Driver 

ELECTRICALLY TESTED PER: 
MPG 1692 (- 30°C to + 85°C) 

• Po = 220 mW typ/pkg 
• tpd = 0.9 ns typ (510 ohm load) 

= 1.1 ns typ (50 ohm load) 
• Full Load Current, IL = - 25 mAde max 

ABSOLUTE MAXIMUM RATINGS: Symbol Min 

Power Supply Voltage (VCC = 0) VCC -8.0 

Base Input Voltage (VCC = 0) VIN 0 

Output Source Current Continuous 10 

Storage Temperature Range Tstg -65 

Operating Temperature Range TA -30 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS BURN-IN 
(CONDITION C) 

VCCl 5 GND 

AoUT 2 6 510toVTT 

BOUT 3 7 510toVTT 

AINl 4 8 VeB 

AIN2 5 9 GND 

elN2 6 10 GND 

elNl 7 11 VBB 

VEE 8 12 VEE 

VBe 9 13 VBe 

CINl 10 14 Vee 

CIN2 11 15 GND 

DIN2 12 16 GND 

DINl 13 Vee 

COUT 14 2 510toVTT 

DOUT 15 3 510toVTT 

VCC2 16 4 GND 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

Max Unit 

0 Vde 

VEE Vdc 

<40 mAde 

+ 165 ·C 

+85 ·C 

MOTOROLA MILITARY MECL DATA 
4-64 

Military 1692 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3)883:NlA 
4) 16921BXA • 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 
CERFLAT: F 

• 883 Processing (Non-Compliant) 

VCC1 VCC2 

AoUT DOUT 

BOUT COUT 

AIN1 DINl 
AIN2 DIN2 

BIN2 11 CIN2 

BINl CINl 

VEE 

LOGIC DIAGRAM 

AINl 4 ~ 2 AoUT 
AIN2 5~ 

BIN17~ 
BIN2 

DINl 

DIN2 

10~ 
11 

13~ 

3 BoUT 

14 COUT 

15 DOUT 
12 L 

VBB 9 



Channel A , 

NOTES 

1692 

VCC 

5 
...---+--; 6 

11 
12 8 

VBB 

ChanneiB 

1. All input and output cables to the scopa are equal lengths of 

50 n coaxial cable. 
2. Input Generator = EH137 or equivalent. 

3. tr=tf=I.5ns±0.2ns. 
4. Frequency = 20 MHz. 
5. 50% duty cycle. 
6. Pulse Amp. = 0.8 Vdc. 
7. DC level = + 0.71 Vdc. 

Temp. 

Vill 

VIHH 

~--,,-----VIHH 

'-----VILL 

Figure 1. Test Circuit and Waveforms 

25°C 85°C 

0.31 V 0.337 V 

1.11 V 1.I85V 
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-30~C 

0.285 V 

1.041 V 
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1692 

QUIESCENT LIMIT TABLE 

Test 
Test Voltage Values (~olts) 

Temperature VIH VIL VIHA VILA. VEE VEEA 

TA = 25 °e -0.81 -1.85 -1.095 -1.485 -5.2 -3.2 

TA=85°e -0.70 -1.83 -1.025 -1.440 -5.2 -3.2 

TA =-30 °e -0.875 -1.89 -1.180 -1.515 -5.2 -3.2 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25 °e + 85 °e -30 oe Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vee = 0.0 V, Output Load = 50 Q to - 2.0 V 
Parameters: 

Min Max Min Max Min Max VIH VIL VIHA VILA VBB Vee VEE P.U.T. 

VOH High Output Voltage -0.96 -0.81 -0.89 -0.7 -1.045 - 0.875 V 4,7,10,13 
4,7, 5,6, 1,16 8 2,3,14,15 10,13 11,12 

VOL Low Output Voltage -1.85 -1.62 -1.83 -1.575 -1.89 -1.65 V 4,7,10,13 
4,7, 5,6, 1,16 8 2,3,14,15 10,13 11,12 

VOHA High Output Voltage -0.98 -0.81 -0.91 -0.7 -1.065 - 0.875 V 
4,7, 4,7, 5,6, 

1,16 8 2,3,14,15 10,13 10,13 11,12 

VOLA Low Output Voltage -1.85 -1.60 -1.83 -1.555 -1.89 -1.63 V 
4,7, 4,7, 5,6, 1,16 8 2,3,14,15 10,13 10,13 11,12 

VBBl Reference Voltage -1.35 -1.25 -1.295 -1.95 - 1.4 -1.3 V 
5,6, 1,16 8 9 11,12 

lEE 
Power Supply Drain 

-50 mA 
4,7, 5,6, 1,16 8 8 Current 10,13 11,12 

liN Input Current High 250 !1A 4,7,10,13 
4,7, 4-7, 

1,16 8 4-7,10-13 10,13 10-13 

IR Input Current High -100 100 !1A 
4,7, 4-7, 1,16 8 4-7,10 -13 10,13 10 -13 
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Test 
Temperature VIH VIL 

TA=25°e -0.81 -1.85 

TA = 85 °e -0.70 -1.83 

TA=-30oe -0.875 -1.89 

Symbol Parameter 

Functional 
Parameters: 

trLH Rise Time 

trHL Fall Time 

tpd 
Propagation Delay 
High to Low 

tpd 
Propagation Delay 
Low to High 

Test Voltage Values (Volts) 

VIHA VILA VEE 

-1.095 -1.485 -5.2 

-1.025 -1.440 -5.2 

-1.180 -1.515 -5.2 
----

VEEL 

-3.2 

-3.2 

-3.2 
- ---

Limits 

1692 
QUIESCENT LIMIT TABLE 

Vee 

+2.0 

+2.0 

+2.0 
--

Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°e +85°e -30 oe Pinouts referenced are for DIL package, check Pin Assignments 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 50 Q to GND 

Min Max Min Max Min Max VIN VOUT VBB Vee VEEL P.U.T. 

0.6 2.1 0.6 2.3 0.6 2.2 ns 4-7,10,13 2,3,14,15 5,6,11,12 1,16 8 2,3,14,15 

0.6 2.1 0.6 2.3 0.6 2.2 ns 4-7,10,13 2,3,14,15 5,6,11,12 1,16 8 2,3,14,15 

0.6 1.7 0.6 1.9 0.6 1.8 ns 4 - 7,10,13 2,3,14,15 5,6,11,12 1,16 8 2,3,14,15 

0.6 1.5 0.6 1.7 0.6 1.6 ns 4 - 7,10,13 2,3,14,15 5,6,11,12 1,16 8 2,3,14,15 
- - --- -----

II 
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® MOTOROLA 

a-Bit Synchronous 
Binary Up Counter 

Product Preview 
ELECTRICALLY TESTED PER: 
10E416 

The 1 OE416 isa high-speed synchronous, presettable, cascadable 8-bit binary 
counter. Architecture and operation are the same as the 1 OH416 in the MECl 
10H family, extended to 8-bits, as shown in the logic diagram. 

The counter features internal feedback of TC, gated by the TClD (terminal 
count load) pin. When TClD is lOW (or left open, in which case it is pulled lOW 
by the internal pull-downs), the TC feedback is disabled, and counting proceeds 
continuously, with TC going lOW to indicate an all-one state. When TClD is 
HIGH, the TC feedback causes the counter to automatically reload upon TC = 
lOW, thus functioning as a programmable counter. 

• 700 MHz Min. Count Frequency 
• 1000 ps ClK to Q, TC 
• Internal TC Feedback (Gated) 
·8-Bit 

• Fully Synchronous Counting and TC Generation 
• Asynchronous Master Reset 

• 75 ill Input Pulldown Resistors 

PIN NAME 

Pin Function 

PO-P7 Parallel Data (Preset) Data 

00- 07 Data Outputs 
CE Count Enable Control Input 
PE Parallel Load Enable Control Input 
MR Master Reset 
CLK Clock 
TC Terminal Count Output 

TCLD TC - Load Control Input 

FUNCTION TABLE 

CE PE TCLD MR CLK Function 

X L X L I Load Parallel (Pn to an) 

L H L L I Continuous Count 

L H H L I Count: Load Parallel on TC = LOW 

H H X L I Hold 

X X X L '- Master Respond, Slaves Hold 
X X X H J" Reset (On: = LOW. TC: =. HIGH) 

..r = clock pulse (low to high) 
'- = clock pulse (high to low) 

O:! 
<4. 

Vcca 
05 

VCC 
06 
07 

Military 10E416 

~ 
.PO 

1111111 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:F 

I~ g/e tf' S:-I~ I~ 
(.') 

> 

PI 
Po 
NC 
VEE 
TClD 

ClK 
MR 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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10E416 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; VCC = VCCO = GND1 

Symbol Parameter Limits Units 

+ 250 C + 1250 C _55 0 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Oulput LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA ~A 

1. 1 OE series circuils are designed to meelthe dc specifications shown in the table, aiterthermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greater than 500 Ifpm is maintained. Outputs are terminated through a son resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 25n. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter 

Functional +250 C 

Parameters: Min Max 

IIH Input Current High 150 

lEE 
Power Supply 

181 Current 

Limits Units 

+ 1250 C -550 C 

Min Max Min Max 

150 150 ~ 

181 181 rnA 

MOTOROLA MILITARY MECL DATA 
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II 

10E416 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

fcount 
Maximum Count 700 700 700 MHz 
Frequency. 

tpLH 
Propagation Delay to 
Output 

tPHL CLKtoO 600 1000 600 1000 600 1000 ps 

MRtoO 600 1000 600 1000 600 1000 ps 

CLKtoTC 550 1050 550 1050 550 1050 ps (Note 1) (a's loaded) 

CLKto TC 550 900 550 900 550 900 ps (Note 1) (a's unloaded) 

MRtoTC 625 1000 625 1000 625 1000 ps 

ts Setup Time 

Pn 150 150 150 ps 

CE 600 600 600 ps 

PE 600 600 600 ps 

TCLD 500 500 500 ps 

tH Hold Time 

Pn 250 250 250 ps 

CE 0 0 0 ps 

PE a 0 a ps 

TClD 100 100 100 ps 

tRR 
Reset Recovery 900 900 900 ps Time 

tpw 
Minimum Pulse 
Width 

ClK, MR 400 400 400 ps 

tr Rise/Fall Times 300 800 300 800 300 800 ps 
tf 20-80% 

1. CLK to TC propagation delay is dependent on the loading of the a outputs. With all of the a outputs loaded the noise generated in going from 
a 11111111 state to a 0000 0000 state causes the CLK to TC+ delay to increase. 

MOTOROLA MILITARY MECL DATA 
5-4 



® MOTOROLA 

4-lnput 
Quad ORINOR Gate 

Product Preview 
ELECTRICALLY TESTED PER: 
10E501 

The 10E501 is a quad 4-lnput ORINOR gate. 

• 500 ps Max. Propagation Delay 

• 75 kQ Input Pull down Resistors 

Pin 

DOa- D3d 

00- 0 3 

00- 0 3 

00 
00 
01 
01 

Vee 

02 
02 

PIN NAME 

Function 

Data Inputs 

True Outputs 

Inverting Outputs 

a 
Oa:s..cu"Oco..c 
(.)0000 ............ 
>CCQCCC 

13 
14 
15 
16 
17 

Dlc 
Old 
D2a 
VEE 
D2b 

D2c 
D2d 

Military 10ES01 

iIIat 
.PO 

1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON·Compliant 
QFP:X 

LOGIC DIAGRAM 

Doap Dab ~ 
DOc 00 

DOd 

D2ap D2b ~ 
D2c 02 

D2d 

D3ap D3b ~ 
D3c 03 

D3d 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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10E501 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; Vcc = VCCO = GNDl 

Symbol Parameter LImits Units 

+250 C + 1250 C -550 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA IlA 

1. 1 OE series circuits are designed to meetthe dc specifications shown in the table, after thermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greater than SOO Ifpm is maintained. Outputs are terminated through a 50n resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 2Sn. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(rnax), VCC = "vCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +2S0 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

IIH Input Current High D 150 lS0 lS0 IlA 

lEE 
Power Supply 

36 36 36 rnA Current 

• AC CHARACTERISTICS: VEE = VEE (min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

tpLH Propagation Delay to 
tpHL Output 

DtoO 200 500 200 500 200 500 ps 

tSkew Within-device Skew 50 50 50 ps (Note 1) 

tSkew Within-Gate Skew 25 25 25 ps (Note 2) 

tr Rise/Fall Times 
300 575 300 575 300 575 ps 

If 20-80% 

1. Within-device skew is defined as idenlical transitions on similar paths Ihrough a device. 
2. Within-gate skew is defined as the variation in propagation delays of a gate when driven from its different inputs. 

MOTOROLA MILITARY MECL DATA 
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® MOTOROLA 

Quint 2-lnput 
AND/NAND Gate 

Product Preview 
ELECTRICALLY TESTED PER: 
10E504 

The 10E504 is a quint 2-input AND/NAND gate. The function output F is the 
OR of all five AND gate outputs, while F is the NOR. The Q outputs need not be 
terminated if only the F outputs are to be used. 

• 600 ps Max. Propagation Delay 

• ORINOR Function Outputs 

• 75 kQ Input Pulldown Resistors 

PIN NAME 

Pin Function 

DOa - D4b Data Inputs 

00- 0 4 AND Outputs 

00- 0 4 NAND Outputs 

F OR Output 

F NOR Output 

FUNCTION OUTPUTS 

o 0 
o 0.0 

~155188 ~:5 DOa 

DOb 

Dla 
DOa Dlb 
Dlb 
Dla D2a 
VEE 
D2b D2b 

D2a 
Daa D3b 
D3b 

D4a 

ru.. u.. 8~ ~~ ct!1 
o c c 

D4b 

> 

Military 10ES04 

IJJJIat 
.PO 
1111111 

AVAILABLE AS 

1) JAN: N1A 
2)SMD: N1A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

. Qo 

00 
Ql 

01 
Q2 

02 
Q3 

Oa 
Q4 

04 

F 

F 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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10E504 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; Vcc = VCCO = GND1 

Symbol Parameter Limits Units 

+250 C + 1250 C -550 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA I1A 

1. 1 OE series circuits are designed to meet the dc specHications shown in the table, after thermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse air flow greater than 500 l!pm is maintained. Outputs are terminated through a son resistor 

to -2.0 volts, except bus outputs where specHied, are terminated into 25n. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 200 200 200 I1A 

lEE 
Power Supply 48 46 46 mA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

tpLH Propagation Delay to 
tpHL Output 

DtoO 225 600 225 600 225 600 ps 

DtoF 500 1000 500 1000 500 1000 ps 

tSkew Within-device Skew 

DtoO 75 75 75 ps 

tr Rise/Fall Times 
tf 20-80% 

a 275 700 275 700 275 700 ps 

F 300 700 300 700 300 700 ps 

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

MOTOROLA MILITARY MECL DATA 
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® MOTOROLA 

Quint 2-lnput 
XORIXNOR Gate 

Military 10ES07 

Product Preview 
ELECTRICALLY TESTED PER: 
10E507 

The 10E507 is a quint 2-input XORlXNOR gate. The function output F is the 
OR of all five XOR outputs, while F is the NOR. The Q outputs need not be termi
nated if only the F outputs are to be used. 

• 600 ps Max. Propagation Delay 

• ORINOR Function Outputs 

• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin Function 

"'*' .PO 
1111111 

AVAILABLE AS 

1) JAN: N1A 
2) SMD: N1A 
3) 883: Planned 

DOa - D4b Data Inputs X = CASE OUTLINE AS FOLLOWS: 
00 - 04 XOR Outputs 

00 - 04 XNOR Outputs 

F OR Output 

F NOR Output 

FUNCTION OUTPUTS 

o 0 o 0.0 

glo 0188 g:5 

Iu.. U. 8 ~ ~"!ii co\ll 
o c 
> 

DOa 
Dlb 
Dla 
VEE 
D2b 

D2a 
D3b 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

00 

00 
DOa ---\ 
DOb --/L ___ o---++++--

01 

01 
Dla ---\ 
Dlb --/L ___ o---+++--

D2a ---\ 
D2b --/L ___ o-----+-+--

02 

02 

D3a ---\ 
D3b --/L ___ o----+--

03 

03 

04 

04 

F 

F 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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10E507 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; Vcc = VCCO = GND1 

Symbol Parameter Limits Units 

+250 C + 1250 C _550 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA flA 

1. 1 OE series circuits are designed to meetthe dc specifications shown in the table, aiterthermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverseairllow greater than 500 Ifpm is maintained. Outputs are terminated through a 50n resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 25n. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 200 200 200 flA 

lEE 
Power Supply 

50 50 50 mA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +250 C + 1250 C _55 0 C 

Parameters: Min Max Min Max Min Max 

tpLH Propagation Delay to 
tPHL Output 

DtoO 250 600 250 600 250 600 ps 

DtoF 500 1000 500 1000 500 1000 ps 

tSkew Within-device Skew 

DtoO 75 75 75 ps (Note 1) 

tr Rise/Fall Times 
tf 20-80% 

0 275 700 275 700 275 700 ps 

F 300 700 300 700 300 700 ps , 

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

MOTOROLA MILITARY MECL DATA 
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® MOTOROLA 

1:9 Differential 
Clock Driver 

Product Preview 
ELECTRICALLY TESTED PER: 
10E511 

The 1 OE511 is a low skew 1 ·to·9 differential driver, designed with clock distribu· 
tion in mind. It accepts one signal input, which can be either differential or else 
single·ended if the VBB output is used. The signal is fanned oulto 9 identical dif· 
ferentialoutputs. An enable input is also provided. A HIGH disables the device 
by forcing all Q outputs lOW and all Q outputs HIGH. 

The device is specifically designed, modeled and produced with low skew as 
the key goal. Optimal design and layout serve to minimize gate to gate skew with· 
in device, and empirical modeling is used to determine process control limits that 
ensure consistent tpd distributions from lot to lot. The net result is a dependable, 
guaranteed low skew device. 

To ensure that the tight skew specification is met it is necessary that both sides 

of the differential output are terminated into 50n, even if only one side is being 
used. In most applications, all nine differential pairs will be used and therefore 
terminated. In the case where fewer than nine pairs are used, it is necessary to 
terminate at least the output pairs on the same package side (i. e. sharing the 
same VCCO) as the pairs(s) being used on the same side, in order to maintain 
minimum skew. Failure to do this will result in small degradation of propagation 
delay (on the order of 1 0·20 ps) olthe output(s) being used which, while not being 
catastrophic to most designs, will mean a loss of skew margin. 

The VBB output is intended for use as a reference voltage forsingle·ended re· 
ception of ECl signals to that device only. When used forthis purpose, it is recom· 

mended that VBB is decoupled to VCC via a 0.01 jlF capacitor. 

• low Skew 

• Guaranteed Skew Spec 

• Differential Design 

• VBB output 

• Enable 

• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin Function 

IN,iN Differential Input Pair 

En Enable 

00, 00 • 08, 08 Differential Outputs 

Vee Vee Outputs 

OS 
05 
04 

Veea 
04 

03 
03 

10'0'10 8010'0' 
() 

> 

Military 10E511 

""*' MPO 
1111111 

AVAilABLE AS 

1)JAN: N/A 
2) SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON·Compliant 
QFP:F 

IN 
iN 

Ne 
Vss 
iN 
Vee 
IN 

EN 
VEE 

LOGIC DIAGRAM 

VSB--

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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10E511 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; Vcc = VCCO = GND1 

Symbol Parameter limits Units 

+25' C + 125' C -55' C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA ~A 

1. 1 OE series circuits are designed to meetthe dc specifications shown in the table, after thermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greater than 500 Ifpm is maintained. Outputs are terminated through a 50n resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 25n. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 125' C _550 C 

Parameters: Min Max Min Max Min Max 

VBB 
Output Reference -1.35 -1.25 -1.31 -1.19 -1.38 -1.27 V Voltage 

IIH Input Current High 150 150 150 ~A 

lEE 
Power Supply 60 60 60 mA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter 

Functional +250 C 

Parameters: Min Max 

tpLH 
Propagation Delay to 
Output 

tpHL IN (differential) 430 630 

IN (Single-ended) 330 730 

Enable 450 850 

Disable 450 850 

tSkew Within-Device Skew 50 

ts Setup Time En to IN 200 

tH Hold Time IN to En 0 

tR 
Release Time En to 300 IN 

Vpp Minimum Inpul 250 Swing 

VCMR 
Common Mode -1.6 -0.4 Range 

Ir Rise/Fall Times 275 600 
If 20-80% 

See Noles on following page. 

Limits Units 

+ 1250 C _55 0 C 

Min Max Min Max 

430 630 430 630 ps 

330 730 330 730 ps 

450 850 450 850 ps 

450 850 450 850 ps 

50 50 ps 

200 200 ps 

0 0 ps 

300 300 ps 

250 250 mV 

-1.6 -0.4 -1.6 -0.4 V 

275 600 275 600 ps 

MOTOROLA MILITARY MECL DATA 
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TEST CONDITION APPLIED: 

VIL = Open, VIH = Open, 
RL = 50n to-2.0 V. 

VIL =-1.810 V, VIH =-0.880 V, RL = 50n 
to-2.0V. 

VEE (MAX), VIL = - 1.810 V, VIH = - 0.880 
V, RL=50nto-2.0V. 

TEST CONDITION APPLIED: 

(Note 1) 

(Note 2) 

(Note 3) 

(Note 3) 

(Note 4) 

(Note 5) 

(Note 6) 

(Note 7) 

(Nole8) 

(Note 9) 



10E511 

;~ 
IN 

=3't iN jts 
EN ,;75mV s75mV 

EN 50% 1 50% 1 

IN 

E iN i tR 
EN 50% 

a a ~lT ~lT a -----FL-T a -----FL-T 
a 

>C a 

S75mV ,;75mV 

Figure 1. Setup Time Figure 2. Hold Time Figure 3. Release Time 

Notes 
1. The differential propagation is defined as the delay from 
the crossing points of the differential input signals to the 
crossing point of differential output signals. (See Definitions 
and testing ECLinPS AC Parameters in Section 1.) 
2. The single-ended propagation delay is defined as the 
delay from the 50% point of the input signal to the 50% point 
of the output signal. (See Definitions and testing ECLinPS 
AC Parameters in Section 1.) 
3. Enable is defined as the propagation delay from 50% point 
of the negative transition EN to the 50% point olthe positive 
transition on Q (or a negative transition on 0). Disable is de
fined as the propagation delay from 50% pOint olthe positive 
transition on EN to the 50% point of the negative transition 
on Q (or a negative transition on 0). 
4. Thewithin-device skew is defined as the worst case differ
ence between any two similar delay paths within a single de
vice. 
5. The setup time is the minimum time that EN must be as
serted prior to the next transition of IN/iN to prevent an output 

response greater than ± 75 mV to that IN/IN transition (see 
Figure 1). 

6. The hold time is the minimum time that EN must remain 
asserted after a negative going IN or a positive going iN to 

prevent an output response greater than ± 75 mV to that IN/ 
iN transition (see Figure 2). 
7. The release time is the minimum time that EN must be de
asserted priorto the next IN/iN transition to ensure an output 
response that meets the specified IN to Q propagation delay 
and output transition times (see Figure 3). 
8. Vpp (min) is defined as the minimum inputdifferentialvolt
age which will cause no increase in the propagation delay. 
The Vpp (min) is AC limited for the E511, a differential input 
as low as 50 mV will still produce full ECl levels althe output. 
9. VCMR is defined as the range within which the VIH level 
may vary, with the device still meeting the propagation delay 
specification. The Vil level must be such that the peak to 
peak voltage is less than 1.0 V and greater than or equal to 
Vpp (min). Measured output voltages must fall within the 
specified limits of VOH and VOL (VOH = - 0.880 V max, -
1.090 V min, VOL = - 1.580 V max, - 1.810 V min). 
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® ItIIOTOROLA 

Quad Driver 

Product Preview 
ELECTRICALLY TESTED PER: 
10E512 

The 1 OE512 is a quad driver with two pairs of ORINOR outputs form each gate, 
and a common, buffered enable input. Using the data inputs the device can serve 
as an ECl memory address fan-out driver. Using just the enable input, the device 
serves as a clock driver, although the 10E511 is designed specifically for this pur
pose, and offers lower skew than the E512. 

• 600 ps Max. Propagation Delay 

• Common Enable Input 

• 75 kO Input Pulldown Resistors 

PIN NAME 

Pin Function 

DO - 03 Data Inputs 

EN Enable Inputs 

Ona - Onb True Outputs 

Inverting Outputs 

lala §8 81818 
> 

EN 
DO 
01 
VEE 
02 

03 
VCCO 

EN 

Military 10E512 

iJJJIlJt 
.PO 

1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
OFP:X 

LOGIC DIAGRAM 

~--Ooa 
OOb 

DO 

r-L-cs:~== OOa 
OOb 

~--Ola 
01b 

~---Ola --...1--___ 01b 

~--093a 
3b 

t-L-cse::== 03a 
Cab 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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10E512 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; Vcc = VCCO = GND1 

Symbol Parameter Limits Units 

+25' C + 125' C -55' C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output lOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

Vil Input lOW Voltage -1950 -1480 TBA TBA mV 

III Input lOW Current 0.5 TBA TBA ~A 

1. 1 OE series circuits are designed to meet the dc specifications shown in the table, after thermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greaterthan 500 Ifpm is maintained. Outputs are terminated through a 500 resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 250. 

DC CHARACTERISTICS: VEE = VEE (min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional + 25' C + 125' C _55' C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 

D 200 200 200 ~ 

EN 150 150 150 ~ 

lEE 
Power Supply 

56 56 56 mA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter limits Units 

Functional +25' C + 125' C -55' C 

Parameters: Min Max Min Max Min Max 

tplH Propagation Delay to 
tPHl Output 

D 200 600 200 600 200 600 ps 

EN 275 675 275 675 275 675 ps 

tSkew Within-device Skew 

DntoQn,Qn 80 80 80 ps 

DnatoQnb 40 40 40 ps 

tr Rise/Fall Times 
275 700 275 700 275 700 ps 

tf 20-80% 
.. 

1. Within-device skew IS deflOed as IdenllCal tranSItions on similar paths through a deVice . 
2. Skew defined between common OR or common NOR outputs of a single gat!!. 
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(Note 1) 

(Note 2) 



® MOTOROLA 

Quint Differential Line Receiver 

Product Preview 
ELECTRICALLY TESTED PER: 
10E516 

The 1 OE516 is a quint differential line receiver with emilter-followeroutputs. An 
internally generated reference supply (VSB) is available for single-ended recep
tion. 

Active current sources plus a deep collector feature ofthe MOSAIC III process 
provide the receivers with excellent common-mode noise rejection. Each receiv
er has a dedicated VCCO supply lead, providing optimum symmetry and stability. 

The receiver design features clamp circuity to cause a defined state if both the 
inverting and non-inverting inputs are left open; in this case the Q output goes 
lOW, while the Q output goes HIGH. This feature makes the device ideal for 
twisted pair applications. 

If both inverting and non-inverting inputs are at equal potential> -2.5 V, the re
ceiver does not go to a defined state, but rather current-shares in normal differen
tial amplifier fashion, producing output voltage levels midway between HIGH and 
lOW, or the device may even oscillate. 

The device VBB output is intended for use as a reference voltage for single
ended reception of ECl signals to that device only. When using for this purpose, 
it is recommended that VBB is decoupled to VCC via a 0.01JlF capacitor. 

The 1 OE516 features input pull-down resistors, as does the rest ofthe ECLinPS 
family. 

·• 500 ps Max. Propagation Delay 

• VSS Supply Output 

• Dedicated VCCO Pin for Each Receiver 
• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin Function 

DO, DO - 04, 04 Differential Inputs Pairs 

00, 00 - 04, 04 Differential Outputs Pairs 0 0 o 0 

VSS Reference Voltage Outputs 5 ~188 ~Io 0 

01 
Veea 13 

a2 14 2 
02 15 

Vee 16 

a3 17 

03 

§ ala § C?;IC?; 8 
> > 

DO 
DO 

Vee 
VEE 
52 
02 
53 

Military 10E516 

iJJJJIIJJt 
.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compllant 
QFP:X 

LOGIC DIAGRAM 

DO =t? Do 

01 =t? 51 

02 =t? 52 

03 =t? 53 

~=t? 
vee 00----7 

00 
00 

al 

01 

02 
02 

O:! 
03 

<4 
04 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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10E516 

10E Series DC CHARACTERISTICS: VEE = -5.2 V + 5%; VCC = VCCO = GND1 -

Symbol Parameter Limits Units 

+25' C + 125' C -55' C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

"L Input LOW Current 0.5 TBA TBA !iA 

1. 1 OE series circuits are designed to meet the dc specifications shown in the table, after thermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greater than 500 Ifpm is maintained. Outputs are terminated through a 50n resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 25n. 

DC CHARACTERISTICS: VEE = VEE (min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +25' C + 125' C -55' C 

Parameters: Min Max Min Max Min Max 

VBB 
Output Reference 

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

I'H Input High Current 200 200 200 !iA 

lEE 
Power Supply 

35 35 35 mA 
Current 

Vpp(DC) Input Seneitivity 150 150 150 mV (Note 1) 

VCMR 
Common Mode 

-2.0 -0.6 -2.0 -0.6 -2.0 -0.6 V (Note 2) 
Range 

1. VPP is the minimum differential input voltage required to assure full ECL levels are present at the outputs. 
2. VCMR is referenced to the most positive side of the differential input signal. Normal operation is obtained when the "HIGH" input is within the 
VCMR range and the input swing is greater than VpPMIN and < 1.0 V. 

AC CHARACTERISTICS: VEE = VEE (min) to VEE(max), Vce = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +25' C + 125' C _55' C 

Parameters: Min Max Min Max Min Max 

IpLH Propagation Delay to 
tpHL Output 

D 200 450 200 450 200 450 ps 

D(SE) 150 500 150 500 150 500 ps 

Vpp(AC) 
Minimum Input 

150 150 150 mV (Note 1) 
Swing 

tSkew Within-device Skew 

DntoQn,Qn 50 50 50 pa" (Note 2) 

tSkew Duty Cycle Skew 

tPLH-tPHL ±10 ±10 ±10 ps (Note 3) 

tr Rise/Fall limes 275 575 275 575 275 575 ps 
tf 20-80% 

.. 
1. MInimum Input sWing for which AC parameters are guaranteed. 
2. Within-device skew is defined as identical transitions on similar paths through a device. 
3. Duty cycle skew is defined only for differential operation when the delays are measured from the cross point of the inputs to the cross points 
of the outputs. 
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® MOTOROLA 

4-Bit D Flip-Flop 

Product Preview 
ELECTRICALLY TESTED PER: 
10E531 

The 10E531 is a quad master-slave D-type flip-flop with differential outputs. 
Each flip-flop may be clocked separately by holding Common Clock (CC) LOW 
and using the Clock Enable (c'E) inputs for clocking. Common clocking is 
achieved by holding the CE inputs LOW and using Cc to clock all four flip-flops. 
In this case, the CE inputs perform the function of controlling the common clock, 
to each flip-flop. 

Individual asynchronous resets are provided (R). Asynchronous set controls 
(S) are ganged together in pairs, with the pairing chosen to reflect physical chip 
symmetry. 

Data enters the master when both Cc and CE are LOW, and transfers to the 
slave when either Cc or CE (or both) go HIGH. 

• 1100 MHz Min. Toggle Frequency 

• Differential Outputs 

• Individual and Common Clocks 

• Individual Resets (asynchronous) 

• Paired Sets (asynchronous) 

• 75 k.Q Input Pulldown Resistors 

PIN NAME 

Pin Function 

Do-Da Data Inputs 

CEo·CEa Clock Enables (Individual) 

Ro-Ra Resets 

Cc Common Clock 

Soa, S12 Sets (Paired) 

Oo-Oa True Outputs 

Oo-Oa Inverting Outputs 

o 
>8 ZO ~Iw ...... °lfil a:QCC::u 

00 DO 

00 3 so:i 
ee 
VEE 

01 
01 1 

Vee 28 S12 

02 !;'7 D3 

02 eE3 

S03 

ee 
S12 

Military 10E531 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

D3 

CE3 

R3 

D2 

CE2 

R2 

CEl 

Dl 

Rl 

CEO 

DO 

Ro 

LOGIC DIAGRAM 

D So 

-----10 RO 00 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 

MOTOROLA MILITARY MECL DATA 
5-18 



10E531 

1 DE Series DC CHARACTERISTICS: VEE = -S.2 V ± S%; VCC = VCCO = GNDI 

Symbol Parameter Limits Units 

+250 C + 1250 C _550 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -19S0 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -19S0 -1480 TBA TBA mV 

IlL Input LOW Current O.S TBA TBA JlA 
.. 

1. 1 DE senes Circuits are designed to meetthe dc specifications shown In the table, after thermal eqUi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greater than SOD Ifpm is maintained. Outputs are terminated through a son resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 2Sn. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter 

Functional +250 C 

Parameters: Min Max 

IIH Input High Current 

Cc 3S0 

S 4S0 

R 300 

CE 300 

D ISO 

lEE 
Power Supply 70 
Current 

Limits Units 

+ 1250 C -550 C 

Min Max Min Max 

JlA 
3S0 3S0 

4S0 4S0 

300 300 

300 300 

ISO ISO 

70 70 rnA 

MOTOROLA MILITARY MECL DATA 
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• 

10E531 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

fMAX 
Max. Toggle Frequen- 1100 1100 1100 MHz 
cy 

tpLH Propagation Delay to 
tpHL Output 

CE 360 700 360 700 360 700 ps 

Cc 325 675 325 675 325 675 ps 

R 350 725 350 725 350 725 ps 

S 350 725 350 725 350 725 ps 

ts Setup Time 

D 150 150 150 ps 

tH Hold Time 

D 175 175 175 ps 

tRR Reset Recovery Time 400 400 400 ps 

tSkew Within-device Skew 60 60 60 ps 

tpw Minimum Pulse Width 

Clk, S, R 400 400 400 ps 

tr Rise/Fall Times 300 675 300 675 300 675 ps 
tf 20-80% 

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

2. Setup/hold time guaranteed for both Cc & CEo 
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(Note 2) 

(Note 2) 
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® MOTOROLA 

8-Bit Shift Register 

Product Preview 
ELECTRICALLY TESTED PER: 
10E541 

The 10E541 is an 8-bit full-function shift register. The 10E541 performs serial/ 
parallel in and serial/parallel out, shifting in either direction. The eight inputs 
00-07 accept parallel input data, while OUOR accept serial input data for left/right 
shifting. 

The select pins, SELO and SEL 1, select one of four modes of operation: Load, 
Hold, Shift Left, Shift Right, according to the Function Table. 

Input data is accepted a set-up time before the positive clock edge. A HIGH on 
the Master Reset (MR) pin asynchronously resets all the registers to zero. 

• 700 MHz Min. Shift Frequency 
.8-Bits 

• Full-Function, Bi-directional 

• Asynchronous Master Reset 

• 75 kQ Input Pulldown Resistors 

PIN NAME 

Pin Function 

00- 07 Parallel Data Inputs 

Dl,DR Serial Data Inputs 

SElO, SEll Mode Select Inputs 

ClK Clock 

00- 0 7 Data Outputs 

MR Master Reset 

0 a 
DR 

DO 
R 

SEL1 
SElO 
CLK 
MR 

LOGIC DIAGRAM 

03 
04 

Vcca 
NC 

Vcc 
aS 
06 

: - - - - - - - - - - - - -BiTS 1.6 - ~ Ol 

0 a 

R 

Military 10E541 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

0 a 

R Qy 

01 
DO 
DR 
VEE 
MR 

ClK 
SEL1 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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• 
Function 

Load 

Shift Right 

Shift Left 

Hold 

Reset 

10E541 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; Vcc = VCCO = GNOI 

Symbol Parameter Limits Units 

+250 C + 1250 C _550 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA I1A .. 1. 1 OE senes CircUits are designed to meetthe dc speclflcallOnsshown In the table, after thermal eqUi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greater than 500 Ifpm is maintained. Outputs are terminated through a 50n resistor 

to -2.0 volts, except bus outputs wbere specified, are terminated into 25n. 

Dl DR SElO 

X X L 

X L L 

X H L 

L X H 

H X H 

X X H 

X X H 

X X X 

Function Table 

SELO SELl Function 

L L Load 

L H Shift Right (On to On + 1) 

H L Shift Left (On to On - 1) 

H H Hold 

Expanded Function Table 

SEl1 MR ClK 00 01 02 

L 

H 

H 

L 

L 

H 

H 

X 

L Z DO 01 

L Z L. 00 

L Z H L 

L Z L 00 

L Z 00 01 

L Z 00 01 

L Z 00 01 

H X L L 
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01 

00 

01 

02 

02 

02 

L 

03 04 05 

03 D4 05 

02 03 04 

01 02 03 

02 a? 04 

03 Q4 • 05 

03 04 05 

03 04 05 

L L L 

06 07 

06 07 

05 06 

04 05 

05 L 

L H 

L H 

L H 

L L 



10E541 

DC CHARACTERISTICS: VEE = VEE (min) to VEE(max), Vee = Veeo = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C _550 C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 150 150 150 "" lEE 
Power Supply 157 157 157 rnA Currant 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), Vee = Vceo = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

fShift 
Max. Shift 700 700 700 MHz Fraquency 

tpLH Propagation Delay to 
tpHL Output 

Clk 625 975 625 975 625 975 ps 

MR 600 975 600 975 600 975 ps 

ts Setup Time 

D 175 175 175 ps 

SELO 350 350 350 ps 

SEL1 300 300 300 ps 

tH Hold Time 

D 200 200 '200 ps 

SELO 100 100 100 ps 

SEL1 100 100 100 ps 

tRR Reset Recovery Time 900 900 900 ps 

tpw Minimum Pulse Width 

Clk,MR 400 400 400 ps 

!Skew Within-device Skew 60 60 60 ps 

tr RiseJFalJ Times 300 800 300 800 300 800 ps 
tf 20-80% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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® MOTOROLA 

9-Bit Shift Register 

Product Preview 
ELECTRICALLY TESTED PER: 
10E542 

The 10E542 is a 9·bit shift register, designed with byte-parity applications in 
mind. The 10E542 performs serial/parallel in and serial/parallel out, shifting in 
one direction. The nine inputs DO-OS accept parallel input data, while S-IN ac
cepts serial input data. 

The SEL (Select) input pin is used to switch between the two modes of opera
tion -SHIFT and LOAD. The shift direction is from bit 0 to bit s. Input data is ac
cepted by the registers a set-up time before the positive going edge of CLK1 or 
CLK2; shifting is also accomplished on the positive clock edge. A HIGH on the 
Master Reset pin (MR) asynchronously resets all the registers to zero. 

• 700 MHz Min. Shift Frequency 
• 9-Bit for Byte-Parity Applications 
• Asynchronous Master Reset 

• Dual Clocks 
• 75 kQ Input Pulldown Resistors 

PIN NAME 

Pin Function 

Do-De Parallel Data Inputs 

S-IN Serial Data Input 

SEL Mode Select Input 

CLK1, CLK2 Clock Inputs 

03 
04 

MR Master Reset 

Oo-Oe Data Outputs 

Vcca 
Function Table AS 

SEL Mode Vcc 
06 
07 

L LOAD 

H SHIFT 

LOGIC DIAGRAM 

SEL 

CLK1 
CLK2 

MR 

08 

08 

07 06 

07 

05 04 03 

as as Q4 03 

Military 10E542 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NJA 
2)SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

13 
14 
15 
16 
17 

02 01 DO S·IN 

Q2 01 QO 

01 
DO 
S·IN 
VEE 
CLK2 

CLK1 
MR 

This document contains information on a product under development. Motorola reselVes the right to change or discontinue this product without 
notice. 
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10E542 

10E Series DC CHARACTERISTICS: VEE= -5.2V±5%; VCC = VCCO = GND1 

Symbol Parameter Limits Units 

+250 C + 1250 C _55' C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA I1A 

1. 1 DE series circuits are designed to meetthe dc specifications shown in the table, after thermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a 50Q resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 25Q. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter limits Units 

FunC1lonal +25' C + 125' C -55' C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 150 150 150 I1A 

lEE 
Power Supply 145 145 145 mA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

fSHIFT 
Max. Shift 700 700 700 MHz Frequency 

tPLH Propagation Delay to 
tpHL Output 

Clk 600 1000 600 1000 600 1000 ps 

MR 600 1000 600 1000 600 1000 ps 

Is Setup lime 

D 50 50 50 ps 

SEL 300 300 300 ps 

tH Hold lime 

D 300 300 ;300 ps 

SEL 75 75 75 ps 

tRR Reset Recovery lime 900 900 900 ps 

tpw Minimum Pulse Width 

Clk,MR 400 400 400 ps 

tSkew Within-device Skew 75 75 75 ps 

tr RiseJFalilimes 300 800 300 800 300 800 ps 
tf 20-80% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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® MOTOROLA 

9-Bit Hold Register 

Product Preview 
ELECTRICALLY TESTED PER: 
10E543 

The 1 OE543 is a 9-bit holding register, designed with byte-parity applications 
in mind. The 10E543 holds current data or loads new data, with the nine inputs 
00-08 accepting parallel input data. 

The SEL (Select) input pin is used to switch between the two modes of opera
tion -HOLD and LOAD. Input data is accepted by the registers a set-up time be
fore the positive going edge of CLKl or CLK2. A HIGH on the Master Reset pin 
(MR) asynchronously resets all the registers to zero. 

• 700 MHz Min. Operating Frequency 
• 9-Bit for Byte-Parity Applications 

• Asynchronous Master Reset 

• Dual Clocks 
• 75 k.Q Input Pulldown Resistors 

PIN NAME 

Pin Function 

DO-OS Paraiiel Data Inputs 

SEL 

CLK1,CLK2 

MR 

OO-OS 

NC 

Function Table 

SEL Mode 

L LOAD 

H HOLD 

SEl 

ClKl 
ClK2 

MR 

Mode Select Input 

Clock Inputs 

Master Reset 

Data Outputs 

No Connection 

08 

03 
04 

Vcca 
as 

Vcc 
06 
07 

LOGIC DIAGRAM 

07 06 os 04 

08 07 06 as Q4 

03 

Military 10E543 
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AVAILABLE AS 

1) JAN: N/A 
2) SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

16 
17 

02 01 DO 

03 02 01 00 

.01 
DO 
NC 
VEE 
ClK2 

ClKl 
MR 
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10E543 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; VCC = VCCO = GND1 

Symbol Parameter limits Units 

+250 C + 1250 C -550 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA ~A 

1. 1 OE series circuits are designed to meet the dc specifications shown in the table, after thermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a500 resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 250. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 150 150 150 ~A 

lEE 
Power Supply 145 145 145 mA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

fSHIFT 
Max. Toggle 700 700 700 MHz Frequency 

tpLH Propagation Delay to 
tpHL Output 

Clk 600 1000 600 1000 600 1000 ps 

MR 600 1000 600 1000 600 1000 ps 

ts Setup Time 

D 50 50 50 ps 

SEL 300 300 300 ps 

tH Hold Time 

D 300 300 300 ps 

SEL 75 75 75 ps 

tRR Reset Recovery Time 900 900 900 ps 

tpw Minimum Pulse Width 

Clk, MR 400 400 400 ps 

tSkew Within-device Skew 75 75 75 ps 

tr Rise/Fall Times 300 800 300 800 300 800 ps 
tf 20-80% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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TEST CONDITION APPLIED: 

TEST CONDITION APPLIED: 

(Note 1) 
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® ItIIOTOROLA 

6-Bit 
D Register 

Product Preview 
ELECTRICALLY TESTED PER: 
10E551 

The 10E551 contains 6 D-type, edge-triggered, master-slave flip-flops with dif
ferential outputs. Data enters the master when both Clk1 and Clk2 are Low, and 
is transferred to the slave when Clk 1 or Clk2 (or both) go High. The asynchronous 
Master Reset (MR) makes Q outputs go Low. 

• 1100 MHz Min. Toggle Frequency 
• Differential Outputs 
• Asynchronous Master Reset 
• Dual Clocks 
• 75 kQ Input Pulldown Resistors 

PIN NAME 

Pin Function 

DO-OS Data Inputs 

Clk1, CIk2 Clock Inputs 

MR Master Reset 

00- 0 5 True Outputs 

00- 0 5 Inverted Outputs 

8 8 
~Iooloo~ ~ 

02 00 
02 13 01 

93. 14 02 
03 15 VEE 

VCC 16 28 03 

04 17 04 
04 05 

MR 

Military 10E551 
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AVAILABLE AS 

1) JAN: N/A 
2) SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 
00 ___ , 00 

00 

01-1---+, 

05-+--+-1 

Clk1 ::::=:[) ___ --' 
CIk2 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
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10E551 

1 DE Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; VCC = VCCO = GNDl 

Symbol Parameter Limits Units 

+250 C + 1250 C _550 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

V,H Input HIGH Voltage -1130 -810 TBA TBA mV 

V,L Input LOW Voltage -1950 -1480 TBA TBA mV 

',L Input LOW Current 0.5 TBA TBA (1A 

1. 1 OE series circuits are designed to meet the dc specifications shown in the table, after thermal equi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greater than 500 l!pm is maintained. Outputs are terminated through a 500 resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 250. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

I'H Input High Current 150 150 150 (1A 

lEE 
Power Supply 

78 78 78 rnA Current 

AC CHARACTERISTICS: VEE = VEE (min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C _550 C 

Parameters: Min Max Min Max Min Max 

fmax 
Maximum Toggle 

1100 1100 1100 MHz 
Frequency 

tpLH 
Propagation Delay to 
Output 

tpHL MR 475 800 475 800 475 800 ps 

CLK 475 850 475 850 475 850 ps 

IS Setup Time, D 0 0 0 ps 

tH Hold Time, D 350 350 350 ps 

tRR 
Reset Recovery 750 750 750 ps Time 

IpW 
Minimum Pulse 
Width 

CLK, MR 400 400 400 ps 

tSkew Within-device Skew 65 65 65 ps 

Ir Rise/Fall Times 
300 700 300 700 300 700 ps 

tf 20-80% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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TEST CONDITION APPLIED: 

V,L =-1.810 V, V,H =-0.880 V, RL =500 
to-2.0V. 

VEE (MAX), V,L = -1.810 V, V,H = - 0.880 

V, RL =500 to-2.0 V. 

TEST CONDITION APPLIED: 

V,L = 0.295 V, V,H = 1.045 V, RL = 500 to 
Gnd. 

V,L = 0.295 V, V,H = 1.045 V, RL = 500 to 
Gnd. 

V,L = 0.295 V, V,H = 1.045 V, RL = 500 to 
Gnd. 

V,L = 0.295 V, V,H = 1.045 V, RL = 500 to 
Gnd. 

V,L = 0.295 V, V,H = 1.045 V, RL = 500 to 
Gnd. 

(Note 1) 
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® IfIIOTOROLA 

3-Bit 
4:1 Mux-Latch 

Product Preview 
ELECTRICALLY TESTED PER: 
10E556 

The 10E556 contains three 4:1 multiplexers followed by transparent latches 
with differential outputs. When both latch Enables (LEN1, LEN2) are Low, the 
latch is transparent, and output dala is controlled by the multiplexer select con
trols (SELO, SEL 1). A logic High on either LEN1 or LEN2 (or both) latches the out
puts. The Master Reset (MR) overrides all other controls to set the a outputs Low. 

• 950 ps Max. 0 to Output 
• 850 ps Max. LEN to Output 
• Differential Outputs 
• Asynchronous Master Slave 
• Dual Latch-Enable 
• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin Function 

DOX- DS" Input Data 

SELO,SELI Select Inputs 

LEN1, LEN2 Latch Enable 

MR Master Reset 

00- 0 5 True Outputs 

00- 05 Inverted Outputs 

o 
o8;g8g~..Q 
o>ccccc 

00 
veco 13 

9t 14 2 
01 15 

Vee 16 

02 17 

02 

DOa 

Dad 

Dla 

Old 

D2a 
Ole 

D2d 
LEN2 
LENI 
VEE 
MR 
SELl 
SELo 
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AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compllant 
QFP:X 

LOGIC DIAGRAM 

00 

00 

01 

01 

02 

02 
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10E556 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; Vcc = VCCO = GND1 

Symbol Parameter Limits Units 

+250 C + 1250 C -550 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA I1A .. 
1. 1 OE senes CircUits are designed to meetthe dc speclflcallOns shown In the table, after thermal eqUi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greater than 500 Ifpm is maintained. Outputs are terminated through a son resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 25(.1. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter 

Functional +250 C 

Parameters: Min Max 

IIH Input Current High 150 

lEE 
Power Supply 90 Current 

FUNCTION TABLE 

SELO SEL1 Data 

L L a 

H L b 

L H c 

H H d 

Limits Units TEST CONDITION APPLIED: 

+ 1250 C -550 C 

Min Max Min Max 

150 150 I1A VIL =-1.810 V, VIH =-0.880 V, RL = son 
to-2.0V. 

90 90 mA 
VEE (MAX), VIL = - 1.810 V, VIH = - 0.880 
V, RL = son to-2.0 V. 

FUNCTION TABLE 

LEN1 

L 

H 

X 
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LEN2 Latch 

L Transp. 

X Latch 

H Latch 

II 
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10E556 

AC CHARACTERISTICS: VEE = VEE(min) 10 VEE(max), Vee = Veeo = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 
Parameters: Min Max Min Max Min Max 

IPLH Propagation Delay to 
tpHL Output 

D 400 900 400 900 400 900 ps 

SELO 550 1050 550 1050 550 1050 ps 

SEL1 450 900 450 900 450 900 ps 

LEN 350 800 350 900 350 800 ps 

MR 350 825 350 825 '350 825 ps 

ts Setup Time 

D 400 400 400 ps 

SELO 700 700 700 ps 

SEL1 600 600 600 ps 

tH Hold Time 

D 300 300 300 ps 

SELO 100 100 100 ps 

SEL1 200 200 200 ps 

tRR 
Reset Recovery 800 800 800 ps Time 

tpw 
Minimum Pulse 400 400 400 ps WidthMR 

tSkew Within-device Skew 50 50 50 ps 

Ir Rise/Fall Times 275 700 275 700 275 700 ps 
tf 20-80% 

1. Wnhin-device skew is defined as identical transitions on similar paths through a device. 
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TEST CONDITION APPLIED: 

VIL = 0.295 V, VIH = 1.045 V, RL = 500 to 
Gnd. 

VIL = 0.295 V, VIH = 1.045 V, RL = 50n to 
Gnd. 

VIL = 0.295 V, VIH = 1.045 V, RL = 50010 
Gnd. 

(Note 1) 



® MOTOROLA 

5-Bit 2:1 Multiplexer 

Product Preview 
ELECTRICALLY TESTED PER: 
10E558 

The 1 OE558 contains five 2: 1 multiplexers with differential outputs. The output 
data are controlled by the Select input (SEL). 

• 600 ps Max. D to Output 
• 800 ps Max. SEL to Output 

• Differential Outputs 

• One Veeo Pin Per Output Pair 

• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin Function 

Doa - D4a Inputs Data a 

DOb - D4b Inputs Data b 

SEL Select Input 

True Outputs 

Inverted Outputs 

Function Table 

SEL Data 

H a 

L b 

01 
Veea 

02 
52 

Vee 
03 
03 

a a o 0..0 as 
5 ;?18 8 ;?Ci Ci 

88188 <Ill ~ ~ 
o 0 000 
> > 

DOb 
DOa 
SEL 
VEE 
D2b 

D2a 
D4b 

SEL 

Military 10E558 
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AVAILABLE AS 

1) JAN: NlA 
2)SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

DOa 
MUX 

DOb SEL 

D1 a 
MUX 

D1b SEL 

D2a 
MUX 

D2b SEL 

D3a 
MUX 

D3b SEL 

D4a 
MUX 

D4b SEL 

00 

00 

01 

01 

02 

52 

03 

03 

04 

04 
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10E558 

10E Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; Vcc = VCCO = GNDl 

Symbol Parameter Limits Units 

+250 C + 1250 C -550 C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA itA 
.. 1. 1 OE senes CircUits are designed to meet the dc specifications shown In the table. after thermal eqUi

librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greater than 500 Ifpm is maintained. Outputs are terminated through a 500 resistor 

to -2.0 volts. except bus outputs where specified. are terminated into 250. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max). VCC = VCCO = GND 
Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 
Parameters: Min Max Min Max Min Max 

IIH Input High Current itA 

D 200 200 200 

SEL 150 150 150 

lEE 
Power Supply 40 40 40 rnA Current 

II AC CHARACTERISTICS: VEE = VEE(min) to VEE(max). VCC = VCCO = GND 
Symbol Parameter Limits Units 

Functional +250 C + 1250 C _550 C 

Parameters: Min Max Min Max Min Max 

tpLH Propagation Delay to 
tpHL Output 

D 225 550 225 550 225 550 ps 

SEL 400 775 400 775 400 775 ps 

tSkew Within-device Skew 60 60 60 ps 

tr Rise/Fall Times 275 650 275 650 275 650 ps tf 20-80% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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TEST CONDITION APPLIED: 
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(Note 1) 



® MOTOROLA 

6-Bit D Register 
Differential Data And Clock 

Product Preview 
ELECTRICALLY TESTED PER: 
10E851 

The 10E851 contains 6 D-type flip-flops with single-ended outputs and differen
tial data inputs. The common clock input is also differential. The registers are trig
gered by a positive transition of the positive clock (Clk) input. 

A High on the Master Reset (MR) input resets all Q outputs to Low. The VBB 
output is intended for use as a reference voltage for single-ended reception of 
ECl signals to that device only. When used for this purpose, it is recommended 
that VBB is decoupled to VCC via a 0.01 I!F capacitor. 

• Differential Inputs: Data and Clock 

• VBB Outputs 
• 1100 MHz Min. Toggle Frequency 
• Asynchronous Master Reset 

• 75 ill Input Pulldown Resistors 

Pin 

DO-Os 

DO-OS 

ClK 

ClK 

MR 

VBB 

00- 0 5 

PIN NAME 

Function 

+ Data Inputs 

- Data Inputs 

+ Clock Inputs 

- Clock Inputs 

Master Reset 

VBB Output 

Data Outputs 

0 
'-' 

8~1~~IEiEiI8 

8818;; I;; :g l:g 
'-' > 

DO 
NC 
MR 
VEE 
ClK 

VBB 
ClK 

MR 

Clk 
Clk 
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AVAILABLE AS 

1) JAN: N/A 
2) SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

00 

Q1 01 
01 

Q2 02 
02 

Q3 03 
03 

Q4 04 
04 

Qs Os Os 

VBB~ 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
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10E851 

1 DE Series DC CHARACTERISTICS: VEE = -5.2 V ± 5%; VCC = VCCO = GND1 

Symbol Parameter Limits Units 

+25' C + 125' C _55' C 

Min Max Min I Max Min I Max 

VOH Output HIGH Voltage -980 -810 TBA TBA mV 

VOL Output LOW Voltage -1950 -1630 TBA TBA mV 

VIH Input HIGH Voltage -1130 -810 TBA TBA mV 

VIL Input LOW Voltage -1950 -1480 TBA TBA mV 

IlL Input LOW Current 0.5 TBA TBA IlA 
., 

1. 1 OE senes circUits are designed to meet the dc specifications shown In the table, after thermal eqUi
librium has been established. The circuit is in a test socket or mounted on a printed circuit board and 

transverse airflow greaterthan 500 Ifpm is maintained. Outputs are terminated through a 50Q resistor 

to -2.0 volts, except bus outputs where specified, are terminated into 25Q. 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +25' C + 125' C _55' C 

Parameters: Min Max Min Max Min Max 

VBB 
Output Reference -1.35 -1.25 -1.31 -1.19 -1.38 -1.27 V 

VIL = Open, VIH = Open, 
Voltage RL = 50Q to-2.0 V. 

IIH Input Current High 150 150 150 I!A VIL =-1.810 V, VIH = -0.880 V, RL = 50Q to 
-2.0V. 

lEE 
Power Supply 

101 101 101 mA 
VEE (MAX), VIL = -1.810 V, VIH =-0.880 V, 

Current RL = 50Q to-2.0 V. 

VCMR 
Common Mode -2.0 -0.4 -2.0 -0.4 -2.0 -0.4 V (Note 1) 
Range 

.. 
1 . V CMR IS referenced to the most positive Side olthe dlfferenllallnput signal. Normal operations obtained when the "HIGH" Input IS Within the V CMR 
range and the input swing is greater than VpPMIN and < 1.0 V. 
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10E851 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

fmax 
Maximum Toggle 1100 1100 1100 MHz Frequency 

tPLH Propagation Delay to 
tpHl Output 

ClK(Diff) 475 800 475 800 475 800 ps 

ClK(SE) 425 850 425 850 425 850 ps 

MR 425 850 425 850 425 850 ps 

ts Setup lime, D 150 150 150 ps 

tH Hold lime, D 250 250 250 ps 

Vpp(AC) Minimum Input 150 150 150 mV Swing 

tRR 
Reset Recovery 750 750 750 ps lime 

tpw 
Minimum Pulse 400 400 400 ps Width ClK, MR 

tSkew Within-device Skew 100 100 100 ps 

tr Rise/Fall limes 275 800 275 800 275 800 ps 
tf 20-80% 

1. Minimum input voltage for AC parameters are guaranteed. 
2. Within-device skew is defined as identical transitions on similar paths through a device. 
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TEST CONDITION APPLIED: 

VIL = 0.295 V, VIH = 1.045 V, Dn = 0.670 V, 

Clk = 0.670 V, RL = 50n to Gnd. 

Vil = 0.295 V, VIH = 1,045 V, Dn = 0.670 V, 

Clk = 0.670 V, RL = 50n to Gnd. 

Vil = 0.295 V, VIH = 1.045 V, Dn = 0.670 V, 

Clk = 0.670 V, Rl = 50n to Gnd. 

Vil = 0.295 V, VIH = 1.045 V, Dn = 0.670 V, 
Clk = 0.670 V, Rl = son to Gnd. 

(Note 1) 

(Note 2) 

.. 
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® MOTOROLA 

a-Bit Synchronous 
Binary Up Counter 

Product Preview 
ELECTRICALLY TESTED PER: 
100E416 

The 100E416 is a high-speed synchronous, presettable, cascadable a-bit 
binary counter. Architecture and operation are the same as the 10H416 in the 
MECL 10H family, extended to 8-bits, as shown in the logic diagram. 

The counter features internal feedback of TC, gated by the TCLD (terminal 
count load) pin. When TCLD is LOW (or left open, in which case it is pulled LOW 
by the internal pull-downs), the TC feedback is disabled, and counting proceeds 
continuously, with TC going LOW to indicate an all-one state. When TCLD is 
HIGH, the TC feedback causes the counter to automatically re-Ioad upon TC = 
LOW, thus functioning as a programmable counter 

• 700 MHz Min. Count Frequency 

• 1000 ps CLK to Q, TC 

• Internal TC Feedback (Gated) 

• a-Bit 
• Fully Synchronous Counting and TC Generation 

• Asynchronous Master Reset 

• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 k.Q Input Pulldown Resistors 

PIN NAME 

Pin Function 

Po - P7 Parallel Data (Preset) Data Cla 
00 - 07 Data Outputs 04 

CE Count Enable Control Input VCCO 
PE Parallel load Enable Control Input 

MR Master Reset 

05 
VCC 

ClK Clock 

TC Terminal Count Output 

06 
0] 

TClD TC - Load Control Input 

FUNCTION TABLE 

CE PE TClD MR ClK Function 

X l X L ...r load Parallel (Pn to On) 

L H L L ...r Continuous Count 

L H H L ...r Count: Load Parallel on TC = LOW 

H H X L I Hold 

X X X L '- Master Respond, Slaves Hold 

X X X H ...r Reset (On: = LOW, TC: = HIGH) 

I = clock pulse (lOW to high) 
'- = clock pulse (high to low) 

Military 100E416 
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AVAILABLE AS 

1) JAN: N/A 
2)SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:F 

13 
14 2 
15 
16 
17 

112 gil? d:' Ii::" I~ I~ 
<.> 
> 

P1 
Po 
NC 
VEE 
TClD 

ClK 
MR 
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100E416 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V. VCC = VCCO = GND; -55·C to + 125·C 

Symbol Parameter Min Max Units TEST CONDmON APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loadlngwilh 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 50nto-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) Loadingwilh 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 50nto-2.0V 

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

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

IlL Input LOW Current 0.5 I1A VIN = VIL(mln) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max). Vee = Veea = GND 

Symbol Parameter 

Functional +25· C 

Parameters: Min Max 

IIH Input Current High 150 

lEe 
Power Supply 181 Current 

Limits Units 

+ 125· C -55· C 

Min Max Min Max 

150 150 I1A 

208 181 mA 

MOTOROLA MILITARY MeCL DATA 
5-39 

TEST CONDmON APPLIED: 



100E416 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), Vee = Veeo = GND 
Symbol Parameter LImits Units TEST CONDITION APPLIED: 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

fcount 
Maximum Count 

700 700 700 MHz 
Frequency 

tplH 
Propagation Delay to 
Output 

tPHl ClKtoO 600 1000 600 1000 600 1000 ps 

MRtoO 600 1000 600 1000 600 1000 ps 

ClKtoTC 
550 1050 550 1050 550 1050 ps (Note 1) 

(O's loaded) 

ClKtoTC 
550 900 550 900 550 900 ps (Note 1) 

(O's unloaded) 

MRtoTC 625 1000 625 1000 625 1000 ps 

Is Setup Time 

Pn 150 150 150 ps 

CE 600 600 600 ps 

PE 600 600 600 ps 

TClD 500 500 500 ps 

tH Hold Time 

Pn 250 250 250 ps 

CE 0 0 0 ps 

PE 0 0 0 ps 

TClD 100 100 100 ps 

tRR 
Reset Recovery 

900 900 900 ps Time 

tpw 
Minimum Pulse 
Width 

ClK, MR 400 400 400 ps 

tr RiseJFali Times 
300 800 300 800 300 800 ps 

tf 20-80% 

1. ClK to TC propagatron delay is dependent on the loading of the 0 outputs. With all 01 the 0 outputs loaded the nOise generated in going from 
a 1111 1111 state to a 0000 0000 state causes the ClK to TC+ delay to increase. 
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® MOTOROLA 

4-lnput 
Quad ORINOR Gate 

Product Preview 
ELECTRICALLY TESTED PER: 
100E501 

The 100E501 is a quad 4-lnput ORINOR gate. 

• 500 ps Max. Propagation Delay 

• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 kQ Input Pulldown Resistors 

PIN NAME 

Pin Function 

DOa - D3d Data Inputs 

00 - 03 True Outputs 

00 - 03 Inverting Outputs 

00 Ole 

00 13 Old 
01 14 D2a 
0;- 15 VEE 

Vee 16 28 D2b 

02 17 27 D2e 

02 D2d 

Military 100E501 

wt.t 
.PO 

1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

DoaF Dab ~ 
DOc 00 

Dad 

olaF °lb ~ 
Ole 01 

Old 

D2aF D2b ~ 
D2e 02 

D2d 

D3aF 03b 03 

D3e 03 
D3d 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
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100E501 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V, Vee = Veeo = GND; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 50Qto-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 50Qto-2.0V 

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

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

IlL Input LOW Current 0.5 IJA VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), Vec = Vceo = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +25° C + 125° C -55° C 

Parameters: Min Max Min Max Min Max 

IIH Input Current High 150 150 150 f.1A 

lEE 
Power Supply 

36 42 36 rnA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE (max), Vee = Veeo = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +25° C + 125° C _55° C 

Parameters: Min Max Min Max Min Max 

tPLH Propagation Delay to 
tpHL Output 

DtoQ 200 500 200 500 200 500 ps 

!skew Within-device Skew 50 50 50 ps (Note 1) 

tSkew Within-gate Skew 25 25 25 ps (Note 2) 

tr RiselFall Times 
300 575 300 575 300 575 ps tf 20-80% 

.. 1. Within-device skew IS defined as Identical transillons on simliar paths trough a deVice . 
2. Within-gate skew is defined as the variation in propagation delays of a gate when driven from its different inputs. 
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® MOTOROLA 

Quint 2-lnput 
AND/NAND Gate 

Product Preview 
ELECTRICALLY TESTED PER: 
100E504 

Military 100E504 

The 1 00E504 is a quint 2-input AND/NAND gate. The function output F is the 
OR of all five AND gate outputs, while F is the NOR. The 0 outputs need not be 
terminated if only the F outputs are to be used. 

iJJIIIIJt 
.PO 

1111111 
• 600 ps Max. Propagation Delay 

• OR/NOR Function Outputs AVAILABLE AS 
• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 kD. Input Pulldown Resistors 

PIN NAME 

Pin Function 

DOa - D4b 

00- 0 4 

00- 0 4 

F 

F 

Data Inputs 

AND Outputs 

NAND Outputs 

OR Output 

NOR Output 

1) JAN: NlA 
2) SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
OFP:X 

FUNCTION OUTPUTS LOGIC DIAGRAM 

a a 
U U.o 

;;'166188;;' 8 

02 
52 13 
03 14 

~ 15 
Vee 16 28 

04 17 27 

04 

DOa 
D1b 
D1a 
VEE 
D2b 

D2a 
D3b 

rr===~""",,- F 

r-Z'--........ ,--F 

DOa 'r---+-+t-+-1f-- 00 

DOb ------...()o---+-+++-- 00 
D1a r---~+;- 01 

D1b -"""'l.-"'O----H+- 01 

D2a '<----++;- 02 

D2b ------...()o----++-- 52 

't----+f- 03 

L-~>----~-~ 

D4a '<-----.4- 04 

D4b ------...0------ 04 
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100E504 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V, VCC = VCCO = GND; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 50Qto-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN - VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 50Qto-2.0V 

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

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

IlL Input LOW Current 0.5 IlA VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +25° C + 125° C _55° C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 200 200 200 IlA 

lEE 
Power Supply 46 53 46 mA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(m'ax), VCC = VCCO = GND 

Symbol Parameter LImits Units 

Functional +25° C + 125° C -55° C 

Parameters: Min Max Min Max Min Max 

tpLH Propagation Delay to 
tpHL Output 

DtoO 225 600 225 600 225 600 ps 

Dto F 500 1000 500 1000 500 1000 ps 

tSkew Within-device Skew 

DtoO 75 75 75 ps 

tr Rise/Fall Times 
tf 20-80% 

a 275 700 275 700 275 700 ps 

F 300 700 300 700 300 700 ps 
.. 

1. Wlthm-devlce skew IS defmed as Identical transitions on similar paths through a device. 
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® MOTOROLA 

Quint 2-lnput 
XORIXNOR Gate 

Product Preview 
ELECTRICALLY TESTED PER: 
100E507 

The 1 00E507 is a quint 2-input XORlXNOR gate. The function output F is the 
OR of all five XOR outputs, while F is the NOR. The Q outputs need not be termi
nated if only the F outputs are to be used. 

• 600 ps Max. Propagation Delay 

• ORINOR Function Outputs 

• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 k.O Input Pulldown Resistors 

PIN NAME 

Pin Function 

DOa- D4b 

00- 0 4 

00- 0 4 

F 

Data Inputs 

XOROutputs 

XNOR Outputs 

OR Output 

F NOR Output 

FUNCTION OUTPUTS 

0 0 
0 0.0 

,;'155188,;' 8 

Q2 DOa 

02 13 Dlb 
Q3 Dla 
03 VEE 

Vee D2b 

Q4 D2a 

04 D3b 

IlL.. u... 8 ~ ~!i '" ... 
o 00 0 

> 

DOa :=) 
DOb 

Dla :=) 
Dlb 

D2a :=) 
D2b 

D3a :=) 
D3b 

D4a :=) 
D4b 

Military 100E507 

IIJIai .'0 1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

Qo 

00 
Ql 

01 

~ 

02 

Q3 

03 

Q4 

04 

F 

F 
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100ES07 

100E Series DC CHARACTERISTICS: Vee = -4.2 V to - 5.46 V, VCC = VCCO = GND; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 50nto-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 50nto-2.0V 

VIH Input HIGH Voltage -1165 -880 mV Guaranteed HIGH Signal for Allinpuls 

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

IlL Input LOW Current 0.5 J1A VIN = VIL(min) 

DC CHARACTERISTICS: Vee = Vee(min) to Vee(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +25° C + 125° C _55° C 

Parameters: Min Max Min .Max Min Max 

IIH Input High Current 200 200 200 J1A 

lee 
Power Supply 

50 58 50 mA Current 

AC CHARACTERISTICS: Vee = Vee(mln) to Vee(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +25° C + 125° C _55° C 

Parameters: Min Max Min Max Min Max 

tpLH Propagation Delay to 
tPHL Output 

DtoO 250 600 250 600 250 600 ps 

DtoF 500 1000 500 1000 500 1000 ps 

tskew Within-device Skew 

DtoO 75 75 75 ps 

tr RiseJFall Times 
tf 20-80% 

a 275 700 275 700 275 700 ps 

F 300 700 300 700 300 700 ps 
.. 

1. Within-device skew is defined as Identlceltrensltions on Similar paths through a deVice . 
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® MOTOROl.A 

1:9 Differential 
Clock Driver 

Product Preview 
ELECTRICALLY TESTED PER: 
100E511 

The 100E511 is a low skew 1-to-9 differential driver, designed with clock distri
bution in mind. It accepts one signal input, which can be either differential or else 
single-ended if the VBB output is used. The signal is fanned out to 9 identical dif
ferentialoutputs. An.enable input is also provided. A HIGH disables the device 
by forcing all Q outputs lOW and alia outputs HIGH. 

The device is specifically designed, modeled and produced with low skew as 
the key goal. Optimal design and layout serve to minimize gate to gate skew with
in device, and empirical modeling is used to determine process control limits that 
ensure consistent tpd distributions from lot to lot. The net result is a dependable, 
guaranteed low skew device. 

To ensure that the tight skew specification is met it is necessary that both sides 

of the differential output are terminated into 500, even if only one side is being 
used. In most applications, all nine differential pairs will be used and therefore 
terminated. In the case where fewer than nine pairs are used, it is necessary to 
terminate at least the output pairs on the same package side (i. e. sharing the 
same VCCO) as the pairs(s) being used on the same side, in order to maintain 
minimum skew. Failure to do this will result in small degradation of propagation 
delay (on the order of 10-20 ps) olthe output(s) being used which, while not being 
catastrophic to most designs, will mean a loss of skew margin. 

The VBB output is intended for use as a reference voltage for single-ended re
ception of ECl signals to that device only. When used forthis purpose, it is recom

mended that VBB is decoupled to VCC via a 0.01 j.1F capacitor. 

• lowSkew 
• Guaranteed Skew Spec 

• Differential Design 

• VBBoutput 

• Enable 

• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin Function 

IN, iN Differential Input Pair 

En Enable 

00, 00 - 08, 08 Differential Outputs 

VSS VSS Outputs 

Os 
05 
04 

Veea 
D.t 
03 
03 

10'0'10'80'10'0' 
() 

> 

Military 100E511 

~ 
.PO 

1111111 

AVAilABLE AS 

1) JAN: NlA 
2) SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOllOWS: 

PACKAGE: NON-Compliant 
QFP: F 

IN 

iN 

lOGIC DIAGRAM 

00 
00 
01 
01 
02 
02 
03 

..-., ..... ·~-03 

Ne 
VBB 
iN 
Vee 
IN 

EN 
VEE 

04 
04 
05 
Os 
06 
as 
07 

..--., ..... ·~-07 
08 

08 

VBB--

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 

MOTOROLA MILITARY MECL DATA 
5-47 



II 

100E511 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V, VCC = VCCO = GND; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 500to-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 500to-2.0V 

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

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

IlL Input LOW Current 0.5 /LA VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +25° C + 125° C -55° C 

Parameters: Min Max Min Max Min Max 

Vee 
Output Reference -1.38 -1.26 -1.38 -1.26 -1.38 -1.26 V Voltage 

IIH Input Current High 150 150 150 I1A 

lEE 
Power Supply 60 69 60 mA Current 

AC CHARACTERISTICS: VEE = VEE(mln) to VEE(max), VCC = VCCO = GND 

Symbol Parameter 

Functional +25° C 

Parameters: Min Max 

tpLH 
Propagation Delay to 
Output 

tpHL IN (Differential) 430 630 

IN (Single-ended) 330 730 

Enable 450 850 

Disable 450 850 

tSkew Within-Device Skew 50 

Is Setup lime En to IN 200 

IH Hold lime IN to En 0 

tR 
Release lime En to 300 IN 

Vpp Minimum Input 250 Swing 

VCMR 
Common Mode -1.6 -0.4 Range 

tr Rise/Fall limes 275 600 
tf 20-80% 

See Notes on the following page. 

Limits Units 

+ 125° C -55° C 

Min Max Min Max 

430 630 430 630 ps 

330 730 330 730 ps 

450 850 450 850 ps 

450 850 450 850 ps 

50 50 ps 

200 200 ps 

0 0 ps 

300 300 ps 

250 250 mV 

-1.6 -0.4 -1.6 -0.4 V 

275 600 275 600 ps 
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TEST CONDITION APPLIED: 

VIL = Open, VIH = Open, 
RL = 500 to-2.0V. 

VIL =-1.810V, VIH = -0.880 V, RL = 500 to 
-2.0V. 

VEE (MAX), VIL = - 1.810 V, VIH = - 0.880 V, 
RL = 500 to-2.0V. 

TEST CONDITION APPLIED: 

(Note 1) 

(Note 2) 

(Note 3) 

(Note 3) 

(Note 4) 

(NoteS) 

(Note 6) 

(Note 7) 

(Note 8) 

(Note 9) 



~* IN 

j ts 
~-------- ~~mV 

EN 50% 1 
Q ----v--l 
Q~TT 

~75mV 

100E511 

IN 

( iN -=t tR 
EN 50% 

Q 

>C Q 

S75mV 

Figure 1. Setup Time Figure 2. Hold Time Figure 3. Release Time 

Notes 
1. The differential propagation is defined as the delay from 
the crossing points of the differential input signals to the 
crossing point of differential output signals. (See Definitions 
and testing ECLinPS AC Parameters in Section 1.) 
2. The single-ended propagation delay is defined as the 
delay from the 50% point of the input signal to the 50% point 
of the output signal. (See Definitions and testing ECLinPS 
AC Parameters in Section 1.) 
3. Enable is defined as the propagation delay from 50% pOint 
olthe negative transition EN to the 50% point olthe positive 
transition on Q (or a negative transition on 0). Disable is de
fined as the propagation delay from 50% pOint olthe positive 
transition on EN to the 50% point of the negative transition 
on Q (or a negative transition on 0). 
4. The within·device skew is defined as the worst case differ
ence between any two similar delay paths within a single de
vice. 
5. The setup time is the minimum time that EN must be as
serted prior to the next transition of INIIN to prevent an output 

response greater than ± 75 mV to that INIIN transition (see 
Figure 1). 

6. The hold time is the minimum time that EN must remain 
asserted after a negative going IN or a positive going iN to 

prevent an output response greater than ± 75 mV to that IN! 
iN transition (see Figure 2). 
7. The release time is the minimum time that EN must be de
asserted prior to the next IN!iN transition to ensure an output 
response that meets the specified IN to Q propagation delay 
and output transition times (see Figure 3). 
8. Vpp (min) is defined as the minimum input differential volt
age which will cause no increase in the propagation delay. 
The Vpp (min) is AC limited for the E511, a differential input 
as low as 50 mVwili still produce full ECl levels althe output. 
9. VCMR is defined as the range within which the VIH level 
may vary, with the device still meeting the propagation delay 
specification. The VIL level must be such that the peak to 
peak voltage is less than 1.0 V and greater than or equal to 
Vpp (min). Measured output voltages must fall within the 
specified limits of VOH and VOL (VOH = - 0.880 V max,-
1.090 V min, VOL = -1.580 V max, -1.810 V min). 
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® MOTOROLA 

Quad Driver 

Product Preview 
ELECTRICALLY TESTED PER: 
100E512 

The 100E512 is a quad driver with two pairs of ORINOR outputs form each 
gate, and a common, buffered enable input. Using the data inputs the device can 
serve as an Eel memory address fan-out driver. Using just the enable input, the 
device serves as a clock driver, although the 1 00E511 is designed specifically for 
this purpose, and offers lower skew than the E512. 

• 600 ps Max. Propagation Delay 

• Common Enable Input 

• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 kO Input Pulldown Resistors 

Pin 

00- 03 

EN 

ana -anb 

ana -anb 

Cia 
Clb 
Cia 
Clb 
Vee 
C2a 
C2b 

PIN NAME 

a 

Function 

Data Inputs 

Enable Inputs 

True Outputs 

Inverting Outputs 

a 
U.c aLe 
~8188 

"''-',-, 85?z 

13 
14 2 
15 
16 
17 

I@I@ § 881818 
> 

EN 
DO 
01 
VEE 
02 
03 
Veea 

EN 

Military 100E512 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

DO 

COa 
COb' 

COa 
COb 

Cia 
Clb 

01 
Cia 
Clb 

C2a 
C2b 

02 
C2a 
C2b 

C3a 
C3b 

03 
C3a 
C3b 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
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100E512 

lODE Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V, Vcc = VCCO = GND; -55°C to + 125°C 

Symbot Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -BBO mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -lBl0 -1620 mV or VIN = VIL(min) 500 to -2.0 V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 500to-2.0V 

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

VIL Input LOW Voltage -lBl0 -1475 mV Guaranteed LOW Signal for All Inputs 

IlL Input LOW Current 0.5 !lA VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +25° C + 125° C -55° C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current jlA 

D 200 200 200 

EN 150 150 150 

lEE 
Power Supply 47 56 54 65 47 56 rnA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +25° C + 125° C -55° C 

Parameters: Min Max Min Max Min Max 

tpLH Propagation Delay to 
tPHL Output 

D 200 600 200 600 200 600 ps 

EN 275 675 275 675 275 675 ps 

tSkew Within-device Skew 

Dnto Qn, Qn 80 BO BO ps (Note 1) 

DnatoQnb 40 40 40 ps (Note 2) 

tr Rise/FaliTImes 275 700 275 700 275 700 ps 
tl 20-BO% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
2. Skew defined between common OR or common NOR outputs of a single gate. 
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® MOTOROLA 

Quint Differential Line Receiver 

Product Preview 
ELECTRICALLY TESTED PER: 
100E516 

The 1 00E516 is a quint differential line receiver with emitter-follower outputs. 
An internally generated reference supply (VBB) is available for single-ended re
ception. 

Active current sources plus a deep collector feature olthe MOSAIC III process 
provide the receivers with excellent common-mode noise rejection. Each receiv
er has a dedicated VCCO supply lead, providing optimum symmetry and stability. 

The receiver design features clamp circuity to cause a defined state if both the 
inverting and non-inverting inputs are left open; in this case the Q output goes 
lOW, while the Q output goes HIGH. This feature makes the device ideal for 
twisted pair applications. 

If both inverting and non-inverting inputs are at equal potential> -2.5 V, the re
ceiver does not go to a defined state, but rather current-shares in normal differen
tial amplifier fashion, producing output voltage levels midway between HIGH and 
lOW, or the device may even oscillate. 

The device VBB output is intended for use as a reference voltage for single
ended reception of ECl Signals to that device only. When using for this purpose, 

it is recommended that VBB is decoupled to VCC via a 0.01!J.F capacitor. 
The 100E516 features input pull-down resistors, as does the rest of the 

ECLinPS family. 

• 500 ps Max. Propagation Delay 

• VBB Supply Output 

• Dedicated VCCO Pin for Each Receiver 

• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin Function 

DO, DO - 04, 04 Differential Inputs Pairs 

QO, 00 - 04, 04 Differential Outputs Pairs 

VBB Reference Voltage Outputs 

01 
Veea 

Q2 

02 
Vee 

Q3 
03 

88188 313 8 
<.) <.) 

> > 

·1 Military 100E516 

iIIII1sI .'0 ",,"1 
AVAilABLE AS 

1) JAN: N/A 
2)SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

DO =t? Do 

Dl =t? 51 

D2 =t? 52 

DO D3 =t? DO 53 
VBB 
VEE 

~=t? 52 
D2 
D3 

VBB CJ-----7 

Qo 

00 

Ql 

01 

Q2 

02 

Q3 

03 

Q4 

04 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
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100E516 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V, VCC = VCCO = GND; -55'C to + 125'C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 50nto-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 50nto-2.0V 

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

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

IlL Input LOW Current 0.5 ~A VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max) VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +25' C + 125' C -55' C 

Parameters: Min Max Min Max Min Max 

Vee 
Output Reference -1.38 -1.26 -1.38 -1.26 -1.38 -1.26 V Voltage 

IIH Input High Current 200 200 200 ~A 

lEE 
Power Supply 29 35 33 40 29 35 mA Current 

Vpp(DC) Input Seneitivity 150 150 150 mV (Note 1) 

VCMR 
Common Mode -2.0 -0.6 -2.0 -0.6 -2.0 -0.6 V (Note 2) Range 

1. VPP is the minimum differential input voltage required to assure full ECL levels are present at the outputs. 
2. VCMR is referenced to the most positive side of the differential input signal. Normal operation is obtained when the "HIGH" input is within the 
VCMR range and the input swing is greater than VpPMIN and < 1.0 V. 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units TEST CONDITION APPLIED: 

Functional +25' C + 125' C -55' C 

Parameters: Min Max Min Max Min Max 

tpLH Propagation Delay to 
tpHL Output 

0 200 450 200 450 200 450 ps 

o (SE) 150 500 150 500 150 500 ps 

Vpp(AC) Minimum Input 150 150 150 mV (Note 1) Swing 

tSkew Within-device Skew 

DntoQn,Qn 50 50 50 ps (Note 2) 

tSkew Duty Cycle Skew 

tPLH-tPHL ±10 ±10 ±10 ps (Note 3) 

tr Rise/FaliTomes 275 575 275 575 275 575 ps 
tf 20 - 80% 

1. Minimum input swing for which AC parameters are guaranteed. 
2. Within-device skew is defined as identical transitions on similar paths through a device. 
3. Duty cycle skew is defined only for differential operation when the delays are measured from the cross point of the inputs to the cross points 
of the outputs. 
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® MOTOROLA 

4-Bit D Flip-Flop 

Product Preview 
ELECTRICALLY TESTED PER: 
100E531 

The 100E531 is a quad master-slave D-type flip-flop with differential outputs. 
Each flip-flop may be clocked separately by holding Common Clock (CC) LOW 
and using the Clock Enable (CE) inputs for clocking. Common clocking is 
achieved by holding the CE inputs LOW and using Cc to clock all four flip-flops. 
In this case, the CE inputs perform the function of controlling the common clock, 
to each flip-flop. 

Individual asynchronous resets are provided (R). Asynchronous set controls 
(5) are ganged together in pairs, with the pairing chosen to reflect physical chip 
symmetry. 

Data enters the master when both Cc and CE are LOW, and transfers to the 
slave when either Cc or CE (or both) go HIGH. 

• 1100 MHz Min. Toggle Frequency 

• Differential Outputs 

• Individual and Common Clocks 

• Individual Resets (asynchronous) 

• Paired Sets (asynchronous) 

• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 kO Input Pulldown Resistors 

PIN NAME 

Pin Function 

Do-D3 Data Inputs 

CEO-CE3 Clock Enables (Individual) 

Ro-R3 Resets 

Cc Common Clock 

S03, S12 Sets (Paired) 

00- 0 3 True Outputs 8 0 -Iw - °lfil 
00- 03 Inverting Outputs 

{;?z a::uca:o 

DO 
S03 
Cc 
VEE 
512 

03 
CE3 

Sea 
Cc 
512 

Military 100E531 

.PD 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

03 

CE3 

R3 

02 

CE2 

R2 

CEI 

01 

RI 

CEO 

00 

RO 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
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100E531 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V, Vee = Veeo = GND; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 50nto-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 50n to-2.0V 

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

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

IlL Input LOW Current 0.5 IlA VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), Vec = Veco = GND 

Symbol Parameter Limits Units 

Functional +25° C + 125° C -55° C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current I.lA 
ee 350 350 350 

S 450 450 450 

R 300 300 300 

CE 300 300 300 

D 150 150 150 

lEE 
Power Supply 70 81 70 rnA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), Vec = VCCO = GND 

Symbol Parameter Limits Units 

Functional +25° C + 125° C _55° C 

Parameters: Min Max Min Max Min Max 

fMAX 
Max. Toggle 1100 1100 1100 MHz Frequency 

tpLH Propagation Delay to 
tPHL Output 

CE 360 700 360 700 360 700 ps 

Cc 325 675 325 675 325 675 ps 

R 350 725 350 725 350 725 ps 

S 350 725 350 725 350 725 ps 

ts Setup Time 

D 150 150 150 ps 

tH Hold Time 

D 175 175 175 ps 

tRR Reset Recovery Time 400 400 400 ps 

!skew Within-device Skew 60 60 60 ps 

tpw Minimum Pulse Width 

Clk,S, R 400 400 400 ps 

tr Rise/Fall Times 300 675 300 675 300 675 ps 
tf 20-80% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
2. Setup/hold time guaranteed for both Cc & CEo 
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TEST CONDITION APPLIED: 

(Note 2) 

(Note 2) 
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® IfIIOTOROLA 

a-Bit Shift Register 

Product Preview 
ELECTRICALLY TESTED PER: 
100E541 

The 100E541 is an 8-bit full-function shift register. The 100E541 performs ser
ial/parallel in and serial/parallel out, shifting in either direction. The eight inputs 
00-07 accept parallel input data, while OUOR accept serial input data for left/right 
shifting. 

The select pins, SELO and SEL 1, select one of four modes of operation: Load, 
Hold, Shift Left, Shift Right, according to the Function Table. 

Input data is accepted a set-up time before the positive clock edge. A HIGH on 
the Master Reset (MR) pin asynchronously resets all the registers to zero. 

• 700 MHz Min. Shift Frequency 

• 8-Bits 
• Full-Function, Bi-directional 

• Asynchronous Master Reset 

• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin Function 

00- 07 Parallel Data Inputs 

Dl,DR Serial Data Inputs 

SELO,SEl1 Mode Select Inputs 

ClK Clock 

00- 0 7 Data Outputs 03 
04 

MR Master Reset VCCO 
NC 

'VCC 

05 
06 

LOGIC DIAGRAM 

: - - - - - - - - - - - - - -BirS 1.6" - ~ OL 

0 0 0 
DR 

DO R R 

SEll 
SELO 
CLK 
MR 

15 
16 

Military 100E541 

.PO 
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AVAILABLE AS 

1) JAN: NJA 
2) SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

01 
DO 
DR 
VEE 
MR 

CLK 
SEll 

0 0 

R 07 
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Function 

Load 

Shift Right 

Shift Left 

Hold 

Reset 

100E541 

lODE Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V. VCC = VCCO = GNO; -55°C to + 125°C 

Symbol Parameter 

VOH Output HIGH Voltage 

VOL Output LOW Voltage 

VOHA Output HIGH Voltage 

VOLA Output LOW Voltage 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

IlL Input LOW Current 

SELO 

L 

L 

H 

H 

DL DR SELO SELl 

X X L L 

X L L H 

X H L H 

L X H L 

H X H L 

X X H H 

X X H H 

X X X X 

Min Max Units TEST CONDITION APPLIED: 

-1025 -880 mV VIN = VIH(max) Loading with 

-1810 -1620 mV or VIN = VIL(min) 50Qto-2.0V 

-1035 mV VIN - VIH(min) Loading with 

-1610 mV or VIN = VIL(max) 50Qto-2.0V 

-1165 -880 mV Guaranteed HIGH Signal for All Inputs 

-1810 -1475 mV Guaranteed LOW Signal for All Inputs 

0.5 !1A VIN = VIL(min) 

Function Table 

SELl Function 

L Load 

H Shift Right (On to On + 1) 

L Shift Left (On to On - 1) 

H Hold 

Expanded Function Table 

MR CLK QO Ql 

L Z 00 01 

L Z L 00 

L Z H L 

L Z L 00 

L Z 00 01 

L Z 00 01 

L Z 00 01 

H X L L 
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Q2 

02 

01 

00 

01 

02 

02 

02 

L 

Q3 Q4 Q5 

03 04 05 

02 03 04 

01 02 03 

02 03 04 

03 04 05 

03 04 05 

03 04 05 

L L L 

Q6 

06 

05 

04 

05 

L 

L 

L 

L 

Q7 

07 

06 

05 

L 

H II 
H 

H 

L 



II 

100E541 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 150 150 150 IlA 

lEE 
Power Supply 157 181 157 mA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 

Parameters: Min Max Min Max Min Max 

fShift 
Max. Shift 700 700 700 MHz Frequency 

tpLH Propagation Delay to 
tPHL Output 

Clk 625 975 625 975 625 975 ps 

MR 600 975 600 975 600 975 ps 

'ts Setup Time 

D 175 175 175 ps 

SELO 350 350 350 ps 

SEL1 300 300 300 ps 

tH Hold lime 

D 200 200 200 ps 

SELO 100 100 100 ps 

SEL1 100 100 100 ps 

tRR Reset Recovery lime 900 900 900 ps 

tpw Minimum Pulse Width 

Clk,MR 400 400 400 ps 

tSkew Within-device Skew 60 60 60 ps 

tr Rise/Fall Times 300 800 300 800 300 800 ps 
tf 20-80% 
.. 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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® MOTOROLA 

9-Bit Shift Register 

Product Preview 
ELECTRICALLY TESTED PER: 
100E542 

The 100E542 is a 9-bit shift register, designed with byte-parity applications in 
mind. The 100E542 performs serial/parallel in and serial/parallel out, shifting in 
one direction. The nine inputs 00-08 accept parallel input data, while S-IN ac
cepts serial input data. 

The SEL (Select) input pin is used to switch between the two modes of opera
tion -SHIFT and LOAD. The shift direction is from bit 0 to bit 8. Input data is ac
cepted by the registers a set-up time before the positive going edge of CLK1 or 
CLK2; shifting is also accomplished on the positive clock edge. A HIGH on the 
Master Reset pin (MR) asynchronously resets all the registers to zero. 

• 700 MHz Min. Shift Frequency 

• 9-Bit for Byte-Parity Applications 

• Asynchronous Master Reset 

• Dual Clocks 

• Extended 1 OOE VEE Range of - 4.2 V to - 5.46 V 

• 75 kQ Input Pulldown Resistors 

PIN NAME 

Pin 

DO-DS 

S-IN 

SEl 

ClKl, ClK2 

MR 

00- 0 8 

Function Table 

SEl Mode 

l lOAD 

H SHIFT 

SEl 

ClKl 
ClK2 

MR 

Function 

Parallel Data Inputs 

Serial Data Input 

Mode Select Input 

Clock Inputs 

Master Reset 

Data Outputs 

08 07 

08 07 

03 
04 

Veca 
Os 

VCC 

06 
07 

LOGIC DIAGRAM 

06 05 04 

06 05 04 

03 

Military 100E542 
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AVAILABLE AS 

1) JAN: NlA 
2)SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

02 01 00 S·IN 

03 02 01 00 

01 
00 
S·IN 

VEE 
ClK2 

ClKl 
MR 
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100E542 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V, VCC = VCCO = GND; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 500to-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 500 to-2.0 V 

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

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

IlL Input LOW Current 0.5 I1A VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +25° C + 125° C -55° C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 150 150 150 I1A 

lEE 
Power Supply 

145 165 145 mA 
Current 

AC CHARACTERISTICS: VEE = VEE (min) to VEE(max), VCC = Vcca = GND 

Symbol Parameter limits Units 

Functional +25° C + 125° C _55° C 

Parameters: Min Max Min Max Min Max 

fSHIFT 
Max. Shift 

700 700 700 MHz Frequency 

tPLH Propagation Delay to 
tpHL Output 

Clk 600 1000 600 1000 600 1000 ps 

MR 600 1000 600 1000 600 1000 ps 

ts Setup Time 

0 50 50 50 ps 

SEL 300 300 300 ps 

tH Hold Time 

0 300 300 300 ps 

SEL 75 75 75 ps 

tRR Reset Recovery Time 900 900 900 ps 

tpw Minimum Pulse Width 

Clk,MR 400 400 400 ps 

tSkew Within-device Skew 75 75 75 ps 

tr Rise/Fall Times 
300 BOO 300 BOO 300 800 ps 

tf 20-BO% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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® MOTOROLA 

9-Bit Hold Register 

Product Preview 
ELECTRICALLY TESTED PER: 
100E543 

The 1 00E543 is a 9-bit holding register, designed with byte-parity applications 
in mind. The 1 00E543 holds current data or loads new data, with the nine inputs 
00-08 accepting parallel input data. 

The SEL (Select) input pin is used to switch between the two modes of opera
tion -HOLD and LOAD. Input data is accepted by the registers a set-up time be
fore the positive going edge of CLK1 or CLK2. A HIGH on the Master Reset pin 
(MR) asynchronously resets all the registers to zero. 

• 700 MHz Min. Operating Frequency 
• 9-Bit for Byte-Parity Applications 

• Asynchronous Master Reset 

• Dual Clocks 
• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin 

00- 08 

SEL 

CLK1,CLK2 

MR 

00- 0 8 

NC 

Function Table 

SEL Mode 

L 

H 

LOAD 

HOLD 

SEL 

ClKl 
ClK2 

MR 

Function 

Parallel Data Inputs 

Mode Select Input 

Clock Inputs 

Master Reset 

Data Outputs 

No Connection 

08 07 

03 
C4 

Vcca 
05 

VCC 

06 
07 

LOGIC DIAGRAM 

06 05 04 03 

Military 100E543 
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AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

02 01 DO 

01 
DO 
NC 
VEE 
ClK2 

CLKI 
MR 
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100E543 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V, VCC = VCCO = GND; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage ·1810 -1620 mV or VIN = VIL(min) 50nto-2.0V 

VOHA Output HIGH Voltage ·1035 mV VIN = VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 50nto-2.0V 

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

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

IlL Input LOW Current 0.5 JlA VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +25° C + 125° C _55° C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 150 150 150 JlA 

lEE 
Power Supply 

145 165 145 mA 
Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max) VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +25° C + 125° C _55° C 

Parameters: Min Max Min Max Min Max 

fSHIFT 
Max. Toggle 

700 700 700 MHz Frequency 

tpLH Propagation Delay to 
tpHL Output 

Clk 600 1000 600 1000 600 1000 ps 

MR 600 1000 600 1000 600 1000 ps 

ts Setup Time 

0 50 50 50 ps 

SEL 300 300 300 ps 

tH Hold Time 

D 300 300 300 ps 

SEL 75 75 75 ps 

tRR Reset Recovery Time 900 900 900 ps 

tpw Minimum Pulse Width 

Clk,MR 400 400 400 ps 

!skew Within-device Skew 75 75 75 ps 

tr Rise/Fall Times 
300 800 300 800 300 800 ps 

tf 20·80% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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® MOTOROLA 

6-Bit 
D Register 

Product Preview 
ELECTRICALLY TESTED PER: 
100E551 

The 100E551 contains 6 D-type, edge-triggered, master-slave flip-flops with 
differential outputs. Data enters the master when both Clk1 and CIk2 are Low, and 
is transferred to the slave when Clk 1 or CIk2 (or both) go High. The asynchronous 
Master Reset (MR) makes Q outputs go Low. 

• 1100 MHz Min. Toggle Frequency 

• Differential Outputs 

• Asynchronous Master Reset 
• Dual Clocks 

• Extended 100E VEE Range of - 4.2 V to - 5.46V 
• 75 kQ Input Pulldown Resistors 

PIN NAME 

Pin Function 

DO- DS Data Inputs 

Clk1, CIk2 Clock Inputs 

MR Master Reset 

00- 0 5 True Outputs 

00- 0 5 Inverted Outputs 

02 00 
52 13 3 01 

9J. 14 2 02 
03 15 VEE 

VCC 16 03 

04 17 04 
04 05 

MR 

Military 100E551 
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AVAILABLE AS 

1) JAN: NlA 
2)SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

00----1 00 

00 

01-1---+-1 

05-+--+-1 

Clk1 -)). __ ---1 CIk2-____ _ 
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100E551 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V, Vee = Veeo = GNO; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 50Qto-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) loading with 

VOLA Output LOW Voltage -1610 mV or VIN = Vll(max) 50Qto-2.0V 

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

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

IlL Input LOW Current 0.5 j.tA VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GNO 

Symbol Parameter Limits Units 

Functional +25° C + 125° C _55° C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current 150. 150 150 j.tA 

lEE 
Power Supply 78 90 78 rnA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), VCC = VCCO = GNO 

Symbol Parameter Limits Units 

Functional +25° C + 125° C -55° C 

Parameters: Min Max Min Max Min Max 

fmax 
Maximum Toggle 1100 1100 1100 MHz Frequency 

tPLH 
Propagation Delay to 
Output 

tPHL MR 475 800 475 800 475 800 ps 

ClK 475 850 475 850 475 850 ps 

Is Setup lime, 0 0 0 0 ps 

IH Hold lime, 0 350 350 350 ps 

tRR 
Reset Recovery 750 750 750 ps lime 

tpw 
Minimum Pulse 
Widlh 

CLK,MR 400 400 400 ps 

tSkew Within-device Skew 65 65 65 ps 

Ir Rise/Falilimes 300 700 300 700 300 700 ps 
If 20-80% 

1. Within-deVice skew IS defined as identical transitions on Similar palhs through a deVice. 
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TEST CONDITION APPLIED: 

Vil =-1.810 V, VIH =-0.880 V, RL =50Q 
to-2.0V. 

VEE (MAX), Vil = - 1.810 V, VIH = - 0.880 
V, RL=50Qto-2.0V. 

TEST CONDITION APPLIED: 

VIL = 0.295 V, VIH = 1.045 V, RL = 50Q to 
Gnd. 

VIL = 0.295 V, VIH = 1.045 V, RL = 50Q to 
Gnd. 

VIL = 0.295 V, VIH = 1.045 V, RL = 50Q to 
Gnd. 

VIL = 0.295 V, VIH = 1.045 V, RL = 50Q to 
Gnd. 

Vil = 0.295 V, VIH = 1.045 V, RL = 50Q to 
Gnd. 

(Note 1) 



® MOTOROLA 

3-Bit 
4:1 Mux-Latch 

Product Preview 
ELECTRICALLY TESTED PER: 
100E556 

The 100E556 contains three 4: 1 multiplexers followed by transparent latches 
with differential outputs. When both latch Enables (LEN1, LEN2) are Low, the 
latch is transparent, and output data is controlled by the multiplexer select con
trols (SELO, SEL 1). A logic High on either LEN1 or LEN2 (or both) latches the out
puts. The Master Reset (MR) overrides all other controls to set the Q outputs Low. 

• 950 ps Max. D to Output 
• 850 ps Max. LEN to Output 
• Differential Outputs 
• Asynchronous Master Slave 

• Dual Latch-Enable 
• Extended 100E VEE Range of - 4.2 V to - 5.46 V 
• 75 kQ Input Pulldown Resistors 

PIN NAME 

Pin Function 

DOx- D3x Input Data 

SELO, SEL1 Select Inputs 

LEN1, LEN2 Latch Enable 

MR Master Reset DOa 

00- 0 5 True Outputs 
DOd 

00- 0 5 Inverted Outputs 

D1a 

D1d 

D2a 
00 D1C 

D2d 
VCCO 13 LEN2 

91. 14 LEN1 
01 15 VEE 

Vee 16 MR 

02 17 SEL1 
02 SELo 

OCU..Do"Cns.c 
8~~~~o 25 
> 

Military 100E556 
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AVAILABLE AS 

1)JAN: N/A 
2) SMD: N/A 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

00 

00 

01 

01 

02 

02 
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100E556 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V. VCC = VCCO = GND; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV VIN = VIH(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or VIN = VIL(min) 50nto-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN - VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or VIN = VIL(max) 50nto-2.0V 

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

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

IlL Input LOW Current 0.5 ItA VIN = VIL(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max). VCC = VCCO = GND 

Symbol Parameter 

Functional +25° C 

Parameters: Min Max 

IIH Input Current High 150 

lEE 
Power Supply 

90 Current 

FUNCTION TABLE 

SELO SEL1 Data 

L L a 

H L b 

L H c 

H H d 

Limits Units 

+ 125° C -55° C 

Min Max Min Max 

150 150 J.LA 

103 90 mA 

LEN1 

L 

H 

X 
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TEST CONDITION APPLIED: 

VIL = -1.810 V. VIH =- 0.880 V. RL = son to 
-2.0V. 

VEE (MAX). VIL =-1.810 V. VIH =-0.880 V. 
RL = 50n to-2.0 V. 

FUNCTION TABLE 

LEN2 Latch 

L Transp. 

X Latch 

H Latch 



100E556 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max), Vec = Veco = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C -550 C 
Parameters: 

Min Max Min Max Min Max 

tpLH Propagation Delay to 
tpHL Output 

D 400 900 400 900 400 900 

SELO 550 1050 550 1050 550 1050 

SEL1 450 900 450 900 450 900 

LEN 350 800 350 900 350 800 

MR 350 825 350 825 350 825 

ts Setup Time 

D 400 400 400 

SELO 700 700 700 

SEL1 600 600 600 

tH Hold Time 

D 300 300 300 

SELO 100 100 100 

SEL1 200 200 200 

tRR 
Reset Recovery 

800 800 800 
Time 

tpw 
Minimum Pulse 

400 400 400 WidthMR 

tSkew Within-device Skew 50 50 50 

tr Rise/Fall Times 275 700 275 700 275 700 
tf 20-80% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

ps 

TEST CONDITION APPLIED: 

VIL = 0.295 V, VIH = 1.045 V, RL = son to 
Gnd. 

VIL = 0.295 V, VIH = 1.045 V, RL = son to 
Gnd. 

VIL = 0.295 V, VIH = 1.045 V, RL = son to 
Gnd. 

II 
(Note 1) 



® MOTOROLA 

5-Bit 2:1 Multiplexer 

Product Preview 
ELECTRICALLY TESTED PER: 
100E558 

The 1 00E558 contains five 2: 1 multiplexers with differential outputs. The output 
data are controlled by the Select input (SEL). 

• 600 ps Max. D to Output 
• 800 ps Max. SEL to Output 

• Differential Outputs 

• One VCCO Pin Per Output Pair 

• Extended 1 ODE VEE Range of - 4.2 V to - 5.46 V 

• 75 kn Input Pulldown Resistors 

PIN NAME 

Pin Function 

DOa- D4a Inputs Data a 

DOb - D4b Inputs Data b 

SEL Select Input 

QO-Q4 True Outputs 

QO-Q4 Inverted Outputs 

Function Table 

SEL Data 

H a 

L b 

01 Dab 
Veeo 13 DOa 

02 14 2 SEL 
02 15 1 VEE 

Vee 16 28 D2b 

03 17 27 D2a 

03 D4b 

Military 100E558 

.'0 1111111 

AVAILABLE AS 

1) JAN: N/A 
2)SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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100E558 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V. VCC = VCCO = GNO; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPLIED: 

VOH Output HIGH Voltage -1025 -880 mV V,N = V,H(max) Loading with 

VOL Output LOW Voltage -1810 -1620 mV or V,N = V'L(min) 50QIo-2.0V 

VOHA Output HIGH Voltage -1035 mV V,N = VIH(min) Loading with 

VOLA Output LOW Voltage -1610 mV or V,N = V'L(max) 50Qto-2.0V 

V,H Input HIGH Voltage -1165 -880 mV Guaranteed HIGH Signal for All Inputs 

V,L Input LOW Voltage -1810 -1475 mV Guaranteed LOW Signal lor All Inputs 

I,L Input LOW Current 0.5 I1A V,N = V'L(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max). VCC = VCCO = GNO 

Symbol Parameter Limits Units 

Functional +25° C + 125° C -55° C 

Parameters: Min Max Min Max Min Max 

IIH Input High Current I1A 
0 200 200 200 

SEL 150 150 150 

lEE 
Power Supply 40 46 40 mA Current 

AC CHARACTERISTICS: VEE = VEE(min) to VEE(max). VCC = VCCO = GNO 

Symbol Parameter limits Units 

Functlonel +25° C + 125° C _55° C 

Parameters: Min Max Min Max Min Max 

tpLH Propagation Delay to 
tpHL Output 

0 225 550 225 550 225 550 ps 

SEL 400 n5 400 n5 400 n5 ps 

tSkew Within-device Skew 60 60 60 ps 

tr Rise/Fall Times 275 650 275 650 275 650 ps 
tf 20-80% 

1. Within-device skew is defined as identical transitions on similar paths through a device. 
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TEST CONDITION APPLIED: 

TEST CONDITION APPLIED: 

(Note 1) 



® MOTOROLA 

6-Bit D Register 
Differential Data & Clock 

Product Preview 
ELECTRICALLY TESTED PER: 
100E851 

The 100E851 contains 6 D-type flip-flops with single-ended outputs and differ
ential data inputs. The common clock input is also differential. The registers are 
triggered by a positive transition of the positive clock (Clk) input. 

A High on the Master Reset (MR) input resets all Q outputs to low. The VBB 
output is intended for use as a reference voltage for sirigle-ended reception of 
ECl signals to that device only. When used for this purpose, it is recommended 

that VBB is decoupledto VCC via a 0.Q1 !iF capacitor. 

• Differential Inputs: Data and Clock 

• VSS Outputs 
• 1100 MHz Min. Toggle Frequency 

• Asynchronous Master Reset 

• Extended 100E VEE Range of - 4.2 V to - 5.46 V 

• 75 kn Input Pulldown Resistors 

Pin 

DO-OS 

DO-OS 

ClK 

ClK 

MR 

VBB 

00- 0 5 

Ql 
Q2 

VCCO 
Q3 

VCC 

Q4 
QS 

PIN NAME 

Function 

+ Data Inputs 

- Data Inputs 

+ Clock Inputs 

- Clock Inputs 

Master Reset 

VBBOutput 

Data Outputs 

0 
0 

8 ;?12l 2lIEi Ei 18 

8 tlltl 313 :g l:g 
o 
> 

DO 
NC 
MR 
VEE 
CLK 

VBB 
CLK 

MR 

Clk 
Clk 

Military 100E851 

IJJJJIat 
.PD 

1111111 

AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3) 883: Planned 
X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: NON-Compliant 
QFP:X 

LOGIC DIAGRAM 

00 

Ql Ql 
Dl 

Q2 Q2 
02 

Q3 Q3 
03 

Q4 04 
D4 

Qs Qs 
Ds 

VBB-,/ 

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without 
notice. 
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100E851 

100E Series DC CHARACTERISTICS: VEE = -4.2 V to - 5.46 V. VCC = VCCO = GND; -55°C to + 125°C 

Symbol Parameter Min Max Units TEST CONDITION APPUED: 

VOH Output HIGH Voltage -1025 -880 mV VIN - VIH(max) loading with 

VOL Output lOW Voltage -1810 -1620 mV or VIN = Vll(min) 500to-2.0V 

VOHA Output HIGH Voltage -1035 mV VIN = VIH(min) loading with 

VOLA Output lOW Voltage -1610 mV or VIN = Vll(max) 500to-2.0V 

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

Vil Input lOW Voltage -1810 -1475 mV Guaranteed lOW Signal for All Inputs 

III Input lOW Current 0.5 I1A VIN = Vll(min) 

DC CHARACTERISTICS: VEE = VEE(min) to VEE(max). VCC = VCCO = GND 

Symbol Parameter Umlts Units TEST CONDITION APPUED: 

Functional +250 C + 1250 C _550 C 

Parameters: Min Max Min Max Min Max 

Vee 
Output Reference -1.38 -1.26 -1.38 -1.26 -1.38 -1.26 V 

Vil = Open. VIH = Open. 
Voltage Rl = 500 to-2.0 V. 

IIH Input Current High 150 150 150 I1A Vil =-1.810 V. VIH =-0.880V. Rl= 500 to 
-2.0V. 

lEE 
Power Supply 101 116 101 mA 

VEE (MAX). Vil = - 1.810 V. VIH = - 0.880 V. 
Current Rl = 500 to-2.0 V. 

VCMR 
Common Mode -2.0 -0.4 -2.0 -0.4 -2.0 -0.4 V (Note 1) Range 

1. V CMR is referenced to the most positive side olthe differential input signal. Normal operations obtained when the "HIGH" input is within the VCMR 
range and the input swing is greater than VpPMIN and < 1.0 V. 
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100E851 

AC CHARACTERISTICS: Vee = Vee(min) to Vee(max), VCC = VCCO = GND 

Symbol Parameter Limits Units 

Functional +250 C + 1250 C _550 C 

Parameters: Min Max Min Max Min Max 

fmax 
Maximum Toggle 1100 1100 1100 MHz Frequency 

tPlH Propagation Delay to 
tpHl Output 

CLK(Oiff) 475 600 475 600 475 BOO ps 

CLK(Se) 425 850 425 850 425 850 ps 

MR 425 850 425 850 425 850 ps 

ts Setup Time, 0 150 150 150 ps 

tH Hold Time, 0 250 250 250 ps 

Vpp(AC) Minimum Input 150 159 150 mV Swing 

tRR 
Reset Recovery 750 750 750 ps Time 

tpw 
Minimum Pulse 400 400 400 ps Width ClK, MR 

!skew Within-device Skew 100 100 100 ps 

tr Rise/Fall Times 275 BOO 275 800 275 800 ps 
tf 20-80% 

1. Minimum input voltage for AC parameters are guaranteed. 
2. Within-device skew is" defined as identical transitions on similar paths through a device. 
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TEST CONDITION APPLIED: 

Vil = 0.295 V, VIH = 1.045 V, On = 0.670 V, 
Clk = 0.670 V, Rl = 50Q to Gnd. 

VIL = 0.295 V, VIH = 1.045 V, On = 0.670 V, 
Clk = 0.670 V, RL = 50Q to Gnd. 

Vil = 0.295 V, VIH = 1.045 V, On = 0.670 V, 
Clk = 0.670 V, RL = 50Q to Gnd. 

VIL = 0.295 V, VIH = 1.045 V, On = 0.670 V, 
Clk = 0.670 V, RL = 50n to Gnd. 

(Note 1) 

(Note 2) 
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® MOTOROLA 

Analog Mixer 
ELECTRICALLY TESTED PER: 
MPG 12502 

The 12502 is a double balanced analog mixer, including an input amplifier feed
ing the mixer carrier port and a temperature compensated bias regulator. The in
put circuits for both the amplifier and mixer are differential amplifier circuits. The 
on-chip regulator provides all of the required biasing. 

This circuit is designed for use as a balanced mixer in high-frequencywideband 
circuits. Other typical applications include suppressed carrier and amplitude 
modulation, synchronous AM detection, FM detection, phase detection, and fre
quency doubling, at frequencies up to UHF. 

PIN ASSIGNMENTS 

FUNCTION OIL BURN-IN 

(CONDITION C) 

Reg. Bypass 1 Vee 

Local Osc. In 2 OPEN 

Local Osc. In 3 OPEN 

All. Sig.ln 4 OPEN 

Null Adjust 5 OPEN 

Null Adjust 6 OPEN 

VEE 7 OPEN 

Mixer Sig. In 8 GND 

Mixer Sig. In 9 GND 

Reg. Bypass 10 Vee 

Data Out 11 Vee 

Data Out 12 OPEN 

Resistor Load 13 OPEN 

Vee 14 OPEN 

Military 12502 

.PO 
1111111 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: NlA 
3) 883: 12502lBXAJC 

X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: C 

Reg. Bypass 

Local Osc. In 

Local Osc. In 

Alt. Sig. In 

Null Adjust 

Null Adjust 

VEE 

Vee 

ResistorLd 

Data Out 

Data Out 
Reg. Bypass 

Mixer Sig. In 

Mixer Sig. In 

BURN - IN CONDITIONS: LOGIC DIAGRAM 
VCC = +6.0 V MAXI +5.0 V MIN 

{ Local 
Oscillator 
Inputs 

Signal { Inputs 

2 

AmplHier 
3 

VB VR 

0-':.-.--\---+----1 Signal 
Port 

0-':"'-'--+---1---'" VR VB 

Bias 
Regulator 

MOTOROLA MILITARY MEeL DATA 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Output Voltage 
Input Voltage 

Operating Temperature Range 

Storage Temperature Range 

O.1IlF 

A~~r------+~ 

VIL o-_-----i 

O.lIlF 
B~~~----__ ~~ 

NOTES 
1. VIL = - 3.0 V on pin 3 when pin 8 is under test. 

VIL = - 3.0 V on pin 9 when pin 2 is under test. 

9 

12502 

Symbol 

VCC 

VOUT 
VIN 

TA 

Tstg 

2. All input and output cables to the scope are equal lengths 01 50 n coaxial cable. 

3. All unused cables to the scope must be terminated with a 50 n± 1.0% resistor. 
4. 1 = 100 MHz. 
5. Signal A = 30 mVp-p. 

Signal B = 300 mVp-p. 

14 

Figure 1. Test Circuit 

Min. 

-55 

-65 
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Max. Units 

+7.0 Vdc 

+5.5 Vdc 

+5.5 Vdc 

+ 125 ·C 

+175 ·C 

11 

12 

7 



VIN (300 mVp-p at 100 MHz) 

IN(S) 
---"" 

OUT (1~2),--_." 

OUT (11) 

VIN (30 mVp-p at 100 MHz) 

IN (2) 

OUT (12) ---
OUT (11) 

12502 

Figure 2. Frequency Diagram 
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Test 
Test Voltage Values (Volts) 

Temperature VIH VIL VILX Vee VEE 

TA = 25 °e +2.9 +2.0 -3.0 +5.0 -5.0 

TA = 125 °e + 2.9 + 2.0 +5.0 

TA = ·55 °e +2.9 +2.0 +5.0 

Symbol Parameter 

+25°e 
Functional Subgroup 1 Parameters: 

Min Max 

VBias 1 Bias Voltage 2.32 2.52 

VBias 4 Bias Voltage 400 600 

VBias 5 Bias Voltage 285 425 

VBias 6 Bias Voltage 285 425 

VBias Bias Voltage 
10 

1.185 1.365 

ICC1 
Power Supply Drain 

0.7 1.3 Current 

t.ICC1 Differential Current - 50 50 

ICC2 
Power Supply Drain 2.1 3.9 Current 

t.ICC2 Differential Current ·100 100 

iCC3 
Power Supply Drain 

16.0 Current 

IINH Input Current High 0.75 

IINL Input Current Low -0.7 

lOUT Output Current 4.2 7.8 
---- -- -

limits 

12502 
QUIESCENT LIMIT TABLE 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125 ae ·55°e Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load = 50 Q to Gnd 

Min Max Min Max VIH VIL Vee VEE P.U.T. 

2.29 2.49 2.34 2.54 V 11,12,14 5·7 1 

420 620 390 590 mV 11,12,14 5-7 4 

305 445 275 415 mV 11,12,14 5-7 5 

305 445 275 415 mV 11,12,14 5·7 6 

1.05 1.25 1.3 1.5 V 11,12,14 5-7 10 

mA 11,12,14 5-7 11,12 

!lA 11,12,14 5-7 11,12 

mA 11,12,14 5-7 11,12 

!lA 11,12,14 5-7 11,12 

mA 11,12,14 5-7 14 

mA 2,3,6,9 11,12,14 5-7 2,3,8,9 

mA 2,3,6,9 11,12,14 5-7 2,3,8,9 

rnA 2,3,6,9 11,12,14 2,3,6,9 11,12 



Test 
Test Vohage Values (Volts) 

Temperature VIH VIL VILX Vee VEE 

I 
12502 

QUIESCENT LIMIT TABLE 

TA=25oe +2.9 +2.0 -3.0 +5.0 -5.0 i 

~ 
d 
Jl o 
); 
;: 

mE 
cn~ 
~ 
;: 
m 

TA= 125 °e +2.9 +2.0 

TA=-55°e +2.9 +2.0 

Symbol Parameter 

Functional 
Parameters: 

AVl ACGain 

AV2 ACGain 

+5.0 

+5.0 

+25oe 

Subgroup 9 

Min Max 

180 

100 

P NOTE: AC Gain is a function of the collecter impedance. 
c 
~ 

I 

limits 

+ 125°C 

Subgroup 10 

Min Max 

Units TEST VOLTAGE APPLIED TO PINS BELOW 

·55°e Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 11 Output Load = 50 D to GND 

Min Max VILX VIN VOUT Vee VEE 

mV 9 2 11,12 14 7 

mV 3 8 11,12 14 7 

P.U.T. 

11,12 

11,12 



® MOTOROLA 

Two Modulus Prescaler 

ELECTRICALLY TESTED PER: 
5962-8774801 

The 12509 is a two-modulus prescalerwhich will divide by 5 and 6. A MECL-to
MTTL translator is provided to interface with the 12514 Counter Control Logic. 
In addition, there is a buffered clock input and MECL bias voltage source. 

• 600 MHz (Typ) Toggle Frequency 

• 12509 (+ 5/6) 
• MECL to MTTL Translator on Chip 

• MECL and MTTL Enable Inputs 

• + 5.0 or - 5.2 V Operation' 

• Buffered Clock Input - Series-Input RC Typ, 20 Ohms and 4.0 pF 

• VBB Reference Voltage 

• 460 mW MaxlPkg (No Load) 

Military 12509 

IJJI(;,t .P, 
IIIIIII 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: 5962-8774801 
3) 883: 12509/BXAJC 

X = CASE OUTLINE AS FOLLOWS: 
PIN ASSIGNMENTS 

FUNCTION OIL BURN-IN PACKAGE: CERDIP: E 

(CONDITION C) 

VCCO 1 GND 

Q 2 510toVTT 

Q 3 510toVTT 

(-) 4 510toVTT VCCO VCC 

(+) 5 GND 0 2 Clock 

MTTL VCC 6 GND Q VBB 
MTTLOutput 7 510toVTT (-) El MECL 

VEE 8 VEE (+) E2MECL 

E5 MTTL 9 GND MITLVCC E3MECL 

E4MTTL 10 GND MITLOutput E4MITL 

E3MECL 11 510toVTT VEE E5MITL 

E2 MECL 12 510toVTT LOGIC DIAGRAM 

E1 MECL 13 510toVTT MECL MECL MTh MITL 

VSS 14 OPEN 

Clock 15 510toVTT 

VCC 16 

BURN -IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5_7 V MAXI- 5.2 V MIN 

GND 

E2 

'When usinga+ 5.0V supply, apply+5.0Vto Pin 1 (VCCO), Pin 6 
(MTTL VCC), Pin 16 (VCC), and ground Pin 8 (VEE). When using 
-5.2V supply, ground Pin 1 (VCCO), Pin 6 (MTTL VCC), and Pin 16 
(VCe) and apply 5.2 V to Pin 8 (VEE). If the translator is not re
quired, Pin 6 may be left open to eonsBlve de power drain. 

E3 E4 E5 

-

5100 I V~B I 3 2 5 4 

15 t---'WIr---..., 14 03 03 (+) (-) 

;::::;1000pF :1: 0.1 IlF 

b -= 
Clock Input 

MOTOROLA MILITARY MECL DATA 
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16 
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TO 
MITL 
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7 
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OUT 



12509 

ABSOLUTE MAXIMUM RATINGS Symbol Min. 

Supply Voltage VCC 
Output Voltage VOUT 
Input Voltage VIN 
Operating Temperature Range TA -55 

Storage Temperature Renge Tstg -65 

VCCA=+2.0V 

Pulse 
Generator 
#1 25~Ff 

13 
12 

11 

10 

9 

I~LJ O.1~F± 
r. ~ ~ 

Pulse 
Generator 
#2 

Pulse 
Generator #3 

VIN Channel A CHE::J-.. 

NOTES 

Pulse 
Generator 
#4 

1. All resistors are ± 1.0%. 

500 

2. All input and output cabtes to the scope are equal lengths of 50 0 
coaxial cable. 
3. The 1950 0 resistor at pin 7 and the scope termination impedance 
constitute a 40:1 attenuator probe. 
4. All unused outputs must be terminated with 100 0 to ground. 
5. Pulse generator 1 , 2, and 4 have the following characteristics: 

a) PRF = 10 MHz. 
b) PW = 50% duty cycle. 
c) tr = tf = 2.0 ns ± 0.2 ns. 

6. Pulse generator 3 has the following characteristics: 
a) PRF = 2.0 MHz. 
b) PW = 50% duty cycle. 
c) tr = tf = 5.0 ns ± 0.5 ns. 

El 

Max. Units 

+7.0 Vdc 
+5.5 Vdc 
+5.5 Vdc 

+ 125 °C 

+ 165 °C 

VOUT 

ChannelS 

VCCA=+2.0V 

19500 4000 

Cr 

VEEL=-3.0V 

Pulse Generator VIHX 

#4,and#1 5{~~VILX 
Q3 (pin 2) 50% 

Q3(pin3) 

~ 
tPHl 

+ IN (pinS) 

MTTLOut 
(pin 7) 

tpLH tPHL 

-1.SV 

Figure 1. Switching Test Circuit and Waveforms 
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12509 

VCCA = + 2.0 V VOUT to Scope 

[~J ). 5.0~F~ 

r: 1 ~ 
..-:;-o--rl El 

VEElo-_-+".,13,.o.--+I 
VINtoScope 12 

10 ~
11 

Sine Wave 0.1 ~F 

Input ~T~ts<)-;!:~==~ 

Pulse 
Generator 1 

Pulse 
Generator 2 

Pulse 
Generator 3 

Q(pin2) 

VOUT 

Pulse 
Generator 1 

Pulse 
Generator 2 

Pulse 
Generator 3 

Q(pin2) 

VOUT 

Clock 
Input 

1.0 k.n 

SOOmV 

Q I- ; Cycles --O\-f--VIN2 I....L ___ ---J 

Figure 2. Switching Test Circuit and Waveforms 
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+5 

VILX 

VIHX +6 

VllX 
OV 

VI 
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12509 

Sequence Table 1 

(Use with VOH1. VOL 1. VOHA. VOLA tests) 

ENABLE INPUTS 

TTL TTL Eel Eel Eel Eel 
9 10 10 12 13 15 

Vil VIL VILB VILB VILB CP1 +6 

VIH VIL VILB VILB VILB CP1 +5 

VIL VIH VILB VILB VILB CP1 +5 

VIL VIL VIHB VILB VILB CP1 +5 

VIL VIL VILB VIHB VILB Cp1 +5 

VIL VIL VILB VILB VIHB CP1 +5 

Sequence Table 2 

(Use with VOH1. VOL 1. VOHA. VOLA tests) 

ENABLE INPUTS 

TTL TTL Eel EeL Eel Eel 
9 10 11 12 13 15 

VILT VIL VILB VILB VILB Cp1 6 

VIL VILT VILB VILB VILB CP1 6 

VII- VIL VILA VILB VILB CP1 6 

VIL VIL VILB VILA VILB CP1 6 

VIL VIL VILB VILB VILA Cp1 6 

VIHT VIL VILB VILB VILB CPl 5 

VIL VIHT VILB VILB VILB CPl 5 

VIL VIL VIHA VILB VILB CP1 5 

VIL VIL VILB VIHA VILB Cp1 5 

Vil VIL VllB VILB VIHA Cp1 5 

State Diagram 

e=O Q1 Q2 Q3 En able = 1 - 1 1 1 -0 1 1 

0 0 1 

0 0 0 

1 0 0 r--

- 1 1 0 

NOTE:The state of the enable Is 
important Q for the posHive 
clock transition when the counter 
is in the stale 110. 

----- Enable = 1 

MOTOROLA MILITARY MECL DATA 
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Test 
Temperature VIH Vil VIHA VilA 

TA = 25°C +2.4 + 0.5 + 3.895 + 3.525 

TA = 125°C +2.4 +0.5 +4.0 + 3.6 

TA=-55°C +2.4 + 0.5 + 3.745 + 3.5 

Symbol Parameter 

+25°C 

Functional Subgroup 1 
Parameters: 

Min Max 

VOH1 Output Voltage High 4.03 4.22 

VOH2 Output Voltage High 2.70 4.22 

VOL1 Output Voltage low 3.11 3.44 

VOL2 Output Voltage low 0.10 0.80 

VOHA Output Voltage High 4.01 4.22 

VOLA Output Voltage low 3.11 3.46 

VBB1 
Reference Bias 3.67 3.87 Supply Voltage 

lOS 
Output Short 

- 65 -20 Circuit Current 

leC1 
Power Supply Cur-

- 80 -10 rent 

leC2 
Power Supply Cur-

0.5 5.2 rent 
- '-- ... 

12509 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) Test Current Values (rnA) 

VIHB VllB VIHT VllT VEE VCC VIHX VllX Vill VEEl VCCA Il IOl IOH 

+ 4.22 +3.11 + 2.0 + 0.8 0.0 +5.0 + 1.15 +0.215 - 3.0 - 3.0 +2.0 - 0.25 +16 -0.4 

+4.37 +3.14 +2.0 +0.8 0.0 + 5.0 + 1.27 +0.26 - 3.0 - 3.0 +2.0 - 0.25 +16 -0.4 

+4.12 +3.04 +2.0 +0.8 0.0 + 5.0 + 1.02 + 0.165 -3.0 - 3.0 + 2.0 - 0.25 + 16 -0.4 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55 °c Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load = 100 n to + 3.0 V 

Min Max Min Max VIH VIL VIHAIB VILAIB VCC VEE Cp1 IOH/OL P.U.T. 

4.135 4.37 3.88 4.12 V 9,10 • 9,10 11 -13 11 -13 1,16 8 15 
2,3 

(Note 2) 

3.00 4.37 2.40 4.12 V 5 4 6 8 
7 7 

10H 

3.14 3.515 3.04 3.405 V 9,10 9,10 11 -13 11 -13 1,16 8 15 
2,3 

(Note 2) 

0.10 0.66 0.10 1.00 V 4 5 6 8 
7 7 

10l 

4.115 4.37 3.86 4.12 V 9,10 11 -13 11 -13 1,16 8 15 
2,3 

(Note 3) 

3.14 3.535 3.04 3.425 V 9,10 11 -13 11 -13 1,16 8 15 
2,3 

(Note 3) 

V 1,16 8 14 14 

- 65 - 20 - 65 - 20 mA 7 5 5 6 8 7 

- 80 -10 - 88 -10 rnA 1,16 8 8 

0.5 5.2 0.5 5.2 rnA 4 4 6 8 6 
-

1. Power Supply Voltage = 5.0 V, Power Supply Voltage = - 5.2 V is guaranteed but not lested. 
2. See sequence table 1. 
3. See sequence table 2. 

11 
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Test 
Temperature VIH VIL VIHA VILA 

TA=25°C +2.4 +0.5 +3.895 +3.525 

TA=125°C +2.4 +0.5 +4.0 +3.6 

TA=-55°C +2.4 +0.5 +3.745 +3.5 

Symbol Parameter 

+25°C 
Functional Subgroup 1 Parameters: 

Min Max 

IINHI Input Current High 250 

IINH2 Input Current High 2.0 . 6.0 

IINH3 Input Current High 1.0 3.0 

IINH4 Input Current High 100 

IINII Input Current Low -10 

IINII Input Current Low -1.6 

II 
12509 

QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) Test Current Values (mA) 

VIHB VILB VIHT VILT VEE VCC VIHX VILX VILL VEEL VCCA IL IOL IOH 

+4.22 +3.11 +2.0 +0.8 0.0 +5.0 +1.15 +0.215 -3.0 -3.0 +2.0 -0.25 +16 -0.4 

+4.37 +3.14 +2.0 +0.8 0.0 +5.0 + 1.27 +0.26 -3.0 -3.0 +2.0 -0.25 +16 - 0.4 

+4.12 +3.04 +2.0 +0.8 0.0 +5.0 +1.02 +0.165 -3.0 -3.0 +2.0 -0.25 +16 -0.4 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load = 100 n to + 3.0 V 

Min Max Min Max VIH VIL VIHAIB VILAIB VCC VEE P.U.T. 

400 400 !1A 9,10 11-13,15 1,16 8 11,12,13,15 

2.0 6.4 1.7 6.0 mA 4,5 4,5 6 8 4,5 

1.0 3.6 0.7 3.0 mA 5 5 6 8 5 

100 100 I1A 9,10 1,16 8 9,10 

-10 -10 !1A 1,16 8,15,11 -13 11,12,13,15 

-1.6 -1.6 mA 9,10 1,16 8 9,10 
- '--

1. Power Supply Voltage = 5.0 V, Power Supply Voltage = - 5.2 V is guaranteed but not tested . 
• ELECTRICAL CHARACTERISTICS: This device is designed to meet the dc specifications shown in the test table after thermal equilibrium has been established. Outputs are terminated through 

a 100 n resistor to + 3.0 V. 



;;:: 

~ 
:D o 
r 
:t> 
;;:: 

",r 
.:.=i 
",:t> 

~ 
;;:: 
m 
(") 
r 
o 
~ » 

Test 
Temperature VIH VIL 

TA=25°C +2.4 + 0.5 

TA=125°C +2.4 +0.5 

TA =-55 °c +2.4 + 0.5 

Symbol Parameter 

Functional 
Parameters: 

tPLH Propagation Delay 

tpHL Propagation Delay 

tpLH Propagation Delay 

tPHL Propagation Delay 

tSetup 1 Setup nme MECL 

tSetup 2 Setup Time MTTL 

tRel1 Release Time MECL 

tRel2 Release Time MTTL 

fmax +6 Toggle Frequency 

VIHA VILA 

+ 3.895 + 3.525 

+ 4.0 + 3.6 

+ 3.745 + 3.5 

+25°C 

Subgroup 9 

Min Max 

4.8 8.1 

4.8 7.5 

3.4 8.1 

3.0 6.5 

Min Typ 

5.0 2.0 

5.0 3.0 

5.0 2.0 

5.0 3.0 

Min Typ 

480 520 

12509 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) Test Current Values (rnA) 

VIHB VILB VIHT VILT VEE VCC VIHX VILX VILL VEEL VCCA IL IOL IOH 

+4.22 +3.11 +2.0 + 0.8 0.0 +5.0 + 1.15 +0.215 -3.0 -3.0 +2.0 - 0.25 +16 -0.4 

+4.37 + 3.14 + 2.0 + 0.8 0.0 +5.0 + 1.27 +0.26 - 3.0 -3.0 +2.0 -0.25 +16 -0.4 

+4.12 + 3.04 + 2.0 + 0.8 0.0 + 5.0 + 1.02 + 0.165 - 3.0 - 3.0 +2.0 - 0.25 +16 -0.4 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 10 Subgroup 11 Output Load = 100 Q to + 0.0 V 

Min Max Min Max VILL VILX VIN VOUT VCCA VEEL P.U.T. 

9.4 8.1 ns 9,10 11 -13 15 2,3 1,16 8 2,3 

8.7 7.5 ns 9,10 11 -13 15 2,3 1,16 8 2,3 

9.4 8.1 ns 9,10 11 -13 15 2,3 1,16 8 7 

7.6 6.5 ns 9,10 11 -13 15 2,3 1,16 8 7 

Min Max Min Max VILL VILX VIN VOUT VCCA VEEL P.U.T. 

5.0 5.0 ns 9,10 11 -13 9 -13 1,6,16 8 9 -13 

5.0 5.0 ns 9,10 11 -13 9 ·13 1,6,16 8 9 -13 

5.0 5.0 ns 9,10 11 ·13 9 ·13 1,6,16 8 9 -13 

5.0 5.0 ns 9,10 11 -13 9 -13 1,6,16 8 9 -13 

Min Typ Min Typ VILL VI LX VIN VOUT VCCA VEEL P.U.T. 

420 440 420 500 MHz 15 2 1,6,16 8-13 2 
- -



® MOTOROLA 

Two Modulus Prescaler 

ELECTRICALLY TESTED PER: 
MPG 12511 

The 12511 Is a two-modulus prescaler which will divide by 8 and 9. A MECL-to
MTTL translator is provided to interface with the 12514 Counter Control Logic. 
In addition, there Is a buffered clock input and MECL bias voltage source. 

• 600 MHz (Typ) Toggle Frequency 
• 12511 (+ 819) 
• MECL to MTTL Translator on Chip 
• MECL and MTTL Enable Inputs 
• + 5.0 or - 5.2 V Operation' 
• Buffered Clock Input Series Input RC Typ, 20 Ohms and 4.0 pF 
• VBB Reference Voltage 
• 460 mW MaxlPkg (No Load) 

Military 12511 

IJJJJIIrJI 
.PO 

""'" 
AVAILABLE AS 

1) JAN: NlA 
2)SMD: NlA 
3)883:12511ns~JC 

X = CASE OUTLINE AS FOLLOWS: 
PIN ASSIGNMENTS 

FUNCTION DlL FLATS BURN-IN 

(CONDITION C) 

Vcce 1 GND 

Q 2 2 51 fil0Vn 

Q 3 3 51 fitoVn 

(-) 4 4 51 fi to Vn 

(+) 5 5 GND 

MTTLVCC 6 6 GND 

MTTLOutput 7 7 51 fi to Vn 

VEE 8 8 VEE 

E5Mn1. 9 9 GND 

E4Mn1. 10 10 GND 

E3MECL 11 11 51 fitoVn 

E2MECL 12 12 

PACKAGE: CERDIP: E 
CERFLAT: F 

VCCO 

Q 

a 
(-) 

(+) 

MTILVcc 

MTILOutput 

VEE 

LOGIC DIAGRAM 
51 fitoVn MECL MECL MTIL MTIL 

El MECL 13 13 

VBB 14 14 

Clock 15 15 

VCC 16 16 

BURN ·IN CONDmONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

51 fitoVn E2 

OPEN 

51 fi to Vn 

GND 

• When using a + 5.0 V supply, apply+5.0 Vto Pin 1 (VCCO). Pin 6 
(MnL VCC). Pin 16 (VCC). and ground Pin 8 (VEE). When using 
-5.2Vsupply. ground Pin 1 (VCCO).Pin6(MnLVcc).andPin16 
(VCC) and apply 5.2 V to Pin 8 (VEE). If the translator is not re
quired. Pin 6 may be left open to conserve de power drain. 

E3 E4 E5 

510fi ~ 
15 - ............... -114 

....L.. ....L.. T 1000pF ~ 0.1 /IF 

Clock Input 

MOTOROLA MILITARY MECL DATA 
6-14 

Vcc 

Clock 

Vee 
El MECL 

E2MECL 

E3MECL 

E4MTIL 

E5MTIL 

7 
MTIL 
OUT 



12511 

ABSOLUTE MAXIMUM RATINGS Symbol Min. Max. Units 

Supply Voltage Vce +7.0 Vdc 

Output Voltage VOUT +5.5 Vdc 

Input Voltage VIN +5.5 Vdc 

Operating Temperature Range TA -55 +125 ·C 

Storage Temperature Range Tstg -65 + 175 'c 

VCCA=+2.0V VOUT 
Pulse 
Generator 
#1 

Pulse 
Generator 
#2 

Pulse 
Generator #3 

ILl1§! O.1~F± 
r.: ~." 

El 

Vee 

+ MECL 
TO 

MTIL 

Pulse 
Generator 
#4 

VIN Channel A o-iEr:::::J-.. l.F~~.J 
o.I~Flrl 

L...,&-----+ ." VEEL = - 3.0 V 

50a 
NOTES 
1. All resistors are 1.0%. 

2. All input and output cables to the scope are equal lengths of 50 a 
coaxial cable. 

3. The 1950 a resistor at pin 7 and the scope termination impedance 
constitute a 40:1 attenuator probe. 

4. All unused outputs must be terminated with 100 a to ground. 
5. Pulse generator 1, 2, and 4 have the following characteristics: 

a) PRF = 10 MHz. 
b) PW = 50% duty cycle. 

c) tr = tf = 2.0 ns ± 0.2 ns. 
6. Pulse generator 3 has the following characteristics: 

a) PRF = 2.0 MHz. 
b) PW = 50% duty cycle. 
C)tr=tf=S.O ns ±O.S ns. 

Channel e 

VOUT 

VCCA=+2.0V 

1950a 400 a 

VEEL =·3.0 V 

PUlseGenerator~o~VIHX 
~-~ ~~ 

. 5{PLH 50% 

~: ~~:~~: 

+ IN (pin 5) 

MTILOut 
(pin 7) 

~
50% 

tPHL 

tPLH tpHL 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
6-15 



12511 

VCCA = + 2.0 V VOUT to Scope 

5.0 f,lF t 1[~J 0.1f,lFt 
r: "l 

E1 
VEEL o---+,.;:-c)-H 

VIN to Scope 

Sine Wave A 0.1 f,lF 

Input ~1~r1~;~~==~ 

Pulse 
Generator 1 

Pulse 
Generator 2 

Pulse 
Generator 3 

Q(pin2) 

VOUT 

Pulse 
Generator 1 

Pulse 
Generator 2 

Pulse 
Generator 3 

Q(pin2) 

VOUT 

Clock 
Inpu1 
800mV 

1.0kn 
~--:-:-o-H 

Q ~ 5 Cycles ---10\+1-
VIN2 r I..L ____ .J 

Figure 2. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
6·16 

1000 

+8 

+9 
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12511 

Sequence Table 1 
(Use with VOH1. VOL 1. VOHA. VOLA tests) 

ENABLE INPUTS 

TTL TTL ECl ECl Eel Eel 
9 10 10 12 13 15 

VIL VIL VILB VILB VILB CP1 

VIH VIL VILB VILB VILB CP1 

VIL VIH VILB VILB VILB CP1 

VIL VIL VIHB VILB VILB CP1 

VIL VIL VILB VIHB VILB CP1 

VIL VIL VILB VILB VIHB CP1 

Sequence Table 2 
(Use with VOH1. VOL 1. VOHA. VOLA tests) 

TTL 
9 

VILT 

VIL 

VIL 

VIL 

VIL 

VIHT 

VIL 

VIL 

VIL 

VIL 

Q1 Q2 Q3 Q4 

1 1 1 1 ~ 
0 1 1 1 

0 0 1 1 

1 0 0 1 

1 1 0 1 

0 1 1 0 

0 0 1 0 

1 0 0 0 I--
1 1 0 0 

NOTE:The state of the enable is 
important QI!J¥ for the positive 
clock transition when the counter 
is in the state 1100. 

ENABLE INPUTS 

TTL EeL EeL Eel 
10 11 12 13 

VIL VILB VILB VILB 

VILT VILB VILB VILB 

VIL VILA VILB VILB 

VIL VILB VILA VILB 

VIL VILB VILB VILA 

VIL VILB VILB VILB 

VIHT VILB VILB VILB 

VIL VIHA VILB VILB 
VIL VILB VIHA VILB 
VIL VILB VILB VIHA 

State Diagram 

Enable = 1 

---- Enabl9=1 

MOTOROLA MILITARY MECL DATA 
6-17 

Eel 
15 

CP1 

CP1 

Cpl 

CP1 

CP1 

CPl 

Cpl 

CPl 

CPl 

CPl 

II 
I 
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Test 
Temperature VIH VIL VIHA VILA 

TA=25"C +2.4 + 0.5 + 3.895 + 3.525 

TA=125"C +2.4 +0.5 +4.0 +3.6 

TA =-55 "C +2.4 +0.5 +3.745 +3.5 

Symbol Parameter 

+25 "C 
Functional 

Subgroup 1 Parameters: 
Min Max 

VOH1 Output Voltage High 4.03 4.22 

VOH2 Output Voltage High 2.70 4.22 

VOL1 Output Voltage Low 3.11 3.44 

VOL2 Output Voltage Low 0.10 0.80 

VOHA Output Voltage High 4.01 4.22 

VOLA Output Voltage Low 3.11 3.46 

VBB1 
Reference Bias 

3.67 3.87 Supply Voltage 

lOS 
Output Short -65 -20 Circuit Current 

ICC1 Power Supply Current - 80 

ICC2 Power Supply Current 5.2 
---- -

I 
12511 

QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) Test Current Values (mA) 

VIHB VILB VIHT VILT VEE VCC VIHX VILX VILL VEEL VCCA IL 10L 10H 

+4.22 +3.11 +2.0 +0.8 0.0 +5.0 + 1.15 +0.215 - 3.0 - 3.0 +2.0 - 0.25 + 16 -0.4 

+4.37 +3.14 +2.0 +0.8 0.0 + 5.0 + 1.27 +0.26 -3.0 - 3.0 +2.0 -0.25 +16 -0.4 

+4.12 +3.04 +2.0 +0.8 0.0 + 5.0 + 1.02 +0.165 -3.0 - 3.0 +2.0 -0.25 +16 -0.4 
--- -

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125"C -55"C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load = 100 g to + 3.0 V 

Min Max Min Max VIH VIL VIHAIB VILAIB VCC VEE CP1 10HlOL P.U.T. 

4.135 4.37 3.88 4.12 V 9,10 9,10 11-13 11 -13 1,16 8 15 2,3 
(Note 2) 

3.00 4.37 2.40 4.12 V 4 5 6 8 
7 

7 
10H 

3.14 3.515 3.04 3.405 V 9,10 9,10 11-13 11 -13 1,16 8 15 
2,3 

(Note 2) 

0.10 0.66 0.10 1.00 V 4 5 6 8 
7 

7 
10L 

4.115 4.37 3.86 4.12 V 9,10 11 ·13 11 -13 1,16 8 15 2,3 
(Note 3) 

3.14 3.535 3.04 3.425 V 9,10 11 ·13 11 -13 1,16 8 15 2,3 
(Note 3) 

V 1,16 8 14 14 

-65 -20 - 65 - 20 rnA 7 5 4 6 8 7 

-80 -88 rnA 1,16 8 8 

5.2 5.2 rnA 4 5 6 8 6 
- - ---------

1. Power Supply Voltage = 5.0 V, Power Supply Voltage = - 5.2 V is guaranteed but not tested. 
2. See sequence table 1. 
3. See sequence table 2. 
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Test 
Temperature VIH VIL VIHA VILA VIHB 

TA=25°C +2.4 +0.5 +3.895 +3.525 +4.22 

TA=125°C +2.4 +0.5 +4.0 +3.6 +4.37 

TA =-55 °c +2.4 +0.5 +3.745 +3.5 +4.12 
- - - - ----

12511 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VILB VIHT VILT VEE VCC VIHX VILX 

+3.11 +2.0 +0.8 0.0 +5.0 + 1.15 +0.215 

+3.14 +2.0 +0.8 0.0 +5.0 +1.27 +0.26 

+3.04 +2.0 +0.8 0.0 +5.0 +1.02 +0.165 
-------

Test Current Values (rnA) 

VILL VEEL VCCA IL IOL IOH 

-3.0 -3.0 +2.0 -0.25 +16 -0.4 

-3.0 -3.0 +2.0 -0.25 +16 -0.4 

-3.0 -3.0 +2.0 -0.25 +16 -0.4 

Symbol Paramater Limits Units TEST VOLTAGE APPLIED TO PINS BELOW j 
+25°C + 125°C -55 °C Pinouts referenced are for OIL package, check Pin Assignments 

I 

Functional 
. Subgroup 1 Subgroup 2 Subgroup 3 Output Load = 100 0 to + 3.0 V 

Parametera: 
Min Max Min Max Min Max VIH VIL VIHAIB VILA/B VCC VEE P.U.T. 

i 

IINHl Input Current High 250 400 400 IIA 9,10 11 -13,15 1,16 8 11,12,13,15 i 

IINH2 Input Current High 2.0 6.0 2.0 6.4 1.7 6.0 mA 4,5 4,5 6 8 4,5 

IINH3 Input Current High 1.0 3.0 1.0 3.6 0.7 3.0 rnA 4· 5 6 8 5 

IINH4 Input Current High' 100 100 100 IIA 9,10 1,16 8 9,10 

IINll Input Current Low -10 -10 -10 IIA 1,16 8,15,11 -13 11,12,13,15 

IINll Input Current Low -1.6 -1.6 -1.6 rnA 9,10 1,16 8 9,10 

1. Power Supply Voltage = 5.0 V, Power Supply Voltage = - 5.2 V is guaranteed but not tested . 
• ELECTRICAL CHARACTERISTICS: This device is designed to meet the dc specifications shown in the te8ttable alter therrnal equilibrium has been established. Outputs are terminated through 

a 1000 resistor to + 3.0 V. 

II 

: 

i 

I 
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Test 
Temperature VIH VIL 

TA=25°C +2.4 +0.5 

TA=125°C +2.4 +0.5 

TA = -55°C +2.4 +0.5 
______ L-.. 

Symbol Parameter 

Functional 
Parameters: 

tpHH 
Propagation Delay 
(15+2+) 

tpHH 
Propagation Delay 
(5+ 7+) 

tPLL 
Propagation Delay 
(15+2-) 

tpLL 
Propagation Delay 
(5-7-) 

tSetup 1 Setup lime MECL 

tSetup 2 Setup lime MTIL 

tRel1 Release lime MECL 

tRel2 Release lime MTIL 

fmax +9 Toggle Frequency 

* See Figure 2. 

VIHA VILA 

+3.695 + 3.525 

+4.0 + 3.6 

+3.745 +3.5 

+25°C 

Subgroup 9 

Min Max 

4.6 6.1 

3.4 6.1 

4.6 7.5 

3.0 6.5 

Min Typ 

5.0 2.0 

5.0 3.0 

5.0 2.0 

5.0 3.0 

Min Typ 

500 550 

VIHB 

+4.22 

+4.37 

+4.12 

II 
12511 

QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VILB VIHT VILT VEE VCC VIHX VILX 

+3.11 +2.0 +0.6 0.0 +5.0 + 1.15 +0.215 

+3.14 +2.0 +0.6 0.0 +5.0 +.1.27 +0.26 

+3.04 +2.0 +0.6 0.0 +5.0 + 1.02 +0.165 
I.....-.-L.....-.-L....---- -- - -

Test Current Values (mA) 

VILL VEEL VCCA IL IOL IOH 

- 3.0 -3.0 +2.0 -0.25 +16 -0.4 

-3.0 -3.0 +2.0 -0.25 +16 -0.4 

- 3.0 -3.0 +2.0 -0.25 +16 -0.4 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 10 Subgroup 11 Output Load = 100 Q to 0.0 V 

Min Max Min Max VILL VILX VIN VOUT * VCCA VEEL P.U.T. 

9.4 6.1 ns 9,10 1t - t3 15 2,3 4,5 1,6,16 6 2,3 

9.4 6.1 ns 9,10 11 -13 15 2,3 4,5 1,6,16 6 2,3 

8.7 7.5 ns 9,10 11 -13 15 2,3 4,5 1,6,16 8 7 

7.6 6.5 ns 9,10 11 -13 15 2,3 4,5 1,6,16 6 7 

Min Max Min Max VILL VILX VIN VOUT VCCA VEEL P.U.T. 

5.0 5.0 ns 9,10 11 -13 9-13 1,6,16 6 9-13 

5.0 5.0 ns 9,10 11 -13 9-13 1,6,16 6 9-13 

5.0 5.0 ns 9,10 11 -13 9 -13 1,6,16 6 9 -13 

5.0 5.0 ns 9,10 11 -13 9 -13 1,6,16 6 9-13 

Min Typ Min Typ VILL VILX VIN VOUT VCCA VEEL P.U.T. 

500 550 500 550 MHz 15 2 1,6,16 6-13 2 

I 

I 

! 
I 

I 

I 

I 
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® MOTOROL.A 

Two Modulus Prescaler 

ELECTRICALLY TESTED PER: 
MPG 12513 

The 12513 isa two-modulus prescalerwhich will divide by 10 and 11. A MECL
to-MTTL translator is provided to interface with the 12514 Counter Control Logic. 
In addition, there is a buffered clock input and MECL bias voltage source. 

• 600 MHz (Typ) Toggle Frequency 

• 12513 (+ 10/11) 

• MECL to MTTL Translator on Chip 

• MECL and MTTL Enable Inputs 

• + 5.0 or - 5.2 V Operation' 

• Buffered Clock Input Series Input RC Typ, 20 Ohms and 4.0 pF 

• VBB Reference Voltage 

• 460 mW MaxlPkg (No Load) 

PIN ASSIGNMENTS 

FUNCTION OIL FLATS 

VCCO 

Q 2 2 

Q 3 3 

H 4 4 

(+) 5 5 

MTILVCC 6 6 

MnLOulpul 7 7 

VEE B B 

E5MTIL 9 9 

E4MTIL 10 10 

E3MECL 11 11 

E2MECL 12 12 

E1 MECL 13 13 

Vee 14 14 

Clock 15 15 

VCC 16 16 

BURN - IN CONDITIONS: 
VTT = - 2.0 V MAXI- 2.2 V MIN 
VEE = - 5.7 V MAXI- 5.2 V MIN 

BURN-IN 

(CONDITION C) 

GND 

51 (lloVn 

51 (l 10 Vn 

51 (lloVTI 

GND 

GND 

51 (lloVn 

VEE 

GND 

GND 

51 (lloVn 

51 (lloVn 

51 (lloVn 

OPEN 

51 (lloVn 

GND 

MECL MECL MTIL 
E2 E3 E4 

MTIL 
E5 

Military 12513 

IJJJtIJtt 
M'O 

1111111 

AVAILABLE AS 

1) JAN: N/A 
2) SMD: NlA 
3) 883: 12513/BXAJC 

X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDlP: E 
CERFLAT: F 

VCCO 

Q 

Q 

(-) 

(+) 

MTILVCC 

MTILOulpul 

VEE 

LOGIC DIAGRAM 

VCC 

Clock 

VSS 

El MECL 
E2MECL 

E3MECL 

E4MTIL 

E5MTIL 

• When using a + 5.0 V supply, apply + 5.0 V 10 Pin 1 (VCCO). Pin 6 
(MTIL VCC), Pin 16 (VCC), and ground Pin 8 (VEE). When using 
-5.2 V supply, ground Pin 1 (VCCO), Pin 6 (MnL VCC), and Pin 16 
(Vccl and apply 5.2 V 10 Pin 8 (VEE). If Ihe Iranslalor is nol re
quired, Pin 6 may be left open 10 conserve de power drain. 

510(l ~ 
15 r---'W\r---1 14 

..J... ..J... 
6'1000 pF ± 0.1 flF 

Clock Inpul 

MOTOROLA MILITARY MECL DATA 
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7 
MTIL 
OUT 

II 
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Pulse 
Generalor 
#1 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Output Voltage 
Input Voltage 
Operating Temperature Range 

Storage Temperature Range 

Pulse 
Generator 
#2 

Pulse 
Generator #3 

12513 

Symbol 

VCC 
VOUT 
VIN 
TA 

Tstg 

VBB 

+ MECL 
TO 

Min. Max. Units 

+7.0 Vdc 
+5.5 Vdc 
+5.5 Vdc 

-55 + 125 °C 
-65 + 175 °C 

VOUT 

ChannelB 

VCCA=+ 2.0V 

19500 4000 

MTIL 7 
[2-~RA~ f-~.:...o:----+-M-" 

0.1J!Frrl 
VIN Channel A o-iEC::J-.. 

NOTES 
1. All resistors are 1.0%. 

Pulse 
Generator 
#4 Lh-----t _ VEEL =·3.0 V 

500 

2. All input and oUIpui cables to Ihe scope are equal lengths of 50 0 
coaxial cable. 
3. The 1950 0 resistor at pin 7 and the scope termination impedance 
constitute a 40:1 attenuator probe. 
4. All unused outputs must be terminated with 100 0 to ground. 
5. Pulse generator 1 , 2, and 4 have the following characteristics: 

a) PRF = 10 MHz. 
b) PW = 50% duty cycle. 
c) Ir = tf = 2.0 ns ± 0.2 ns. 

6. Pulse generalor 3 has the following characteristics: 
a) PRF = 2.0 MHz. 
b) PW = 50% duty cycle. 
c) tr = tf = 5.0 ns ± 0.5 ns. 

CT 

VEEL =·3.0 V 

Pulse Generalor 50:: ~
VIHX 

#4,and #1 5{PLH ° 20"10 VILX 

50% 
03 (pin 2) . 
03 (pin 3) 

PHL~ 
+ IN (pin 5) 

MTILOul 
(pin 7) 

'd ~ J\:-! LJ LJ L 
IPLH tPHL . 

Figure 1. Switching Test Circuit and Waveforms 

MOTOROLA MILITARY MECL DATA 
6-22 
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VCCA = + 2.0 V VOUT to Scope 

5.0 I1F t [~J 1 1 O.1I1F~ 

r: 'l 
E1 

VEEL o---+-~)-H 
VINtoScope 

Sine Wave n 0.111F 

Input ~~T~rs-c)-;!:~==~ 

Pulse 
Generator 1 

Pulse 
Generator 2 

Pulse 
Generator 3 

Q(pin2) 

VOUT 

Pulse 
Generator 1 

Pulse 
Generator 2 

Pulse 
Generator 3 

Q(pin2) 

VOUT 

1.0k.Q 

Figure 2. Switching Test Circuit and Waveforms 

Clock 
Input 
SOOmV 

Q !-- 6 Cycles ---I~+-
VIN2 ....... ____ ..J 

Figure 3. Maximum Frequency Test Circuit 

MOTOROLA MILITARY MECL DATA 
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Enable = 0 

12513 

Sequence Table 1 

(Use with VOH1. VOL 1. VOHA. VOLA tests) 

ENABLE INPUTS 

TTL TTL EeL EeL EeL EeL 
9 10 11 12 13 15 

Vil Vil VILB VllB VllB CP1 

VIH Vil VILB VllB VllB CP1 

Vil VIH VllB VllB VllB CP1 

Vil Vil VIHB VllB VllB CP1 

Vil Vil VllB VIHB VllB CP1 

Vil Vil VllB VllB VIHB CP1 

Sequence Table 2 

(Use with VOH1. VOL 1. VOHA. VOLA tests) 

TTL TTL 
9 10 

VllT Vil 

Vil VllT 

Vil . Vil 

Vil Vil 

Vil Vil 

VIHT Vil 

Vil VIHT 

Vil Vil 

Vil Vil 

Vil Vil 

Q1 ~ aa· Q4 En 

1 1 1 1 

0 1 1 1 ~ 
·0 0 1 1 

0 0 0 1 

1 0 0 1 

1 1 0 1 

0 1 1 0 

0 0 1 0 

0 0 0 0 

1 0 0 0 

1 1 0 0 -
NOTE:The state of the enable is 
Important_ for the positive clock 
transHlon when the counter is In the 
state 1100. 

ENABLE INPUTS 

Eel Eel Eel 
11 12 13 

VllB VllB VllB 

VllB VllB VllB 

VILA VllB VllB 

VllB VILA VllB 

VllB VllB VILA 

VllB VILB VILB 

VllB VllB VllB 

VILA VllB VILB 

VllB VILA VllB 

VllB VILB VILA 

State Diagram 

able = 1 

MOTOROLA MiliTARY MECl DATA 
6-24 

EeL 
15 

CP1 

CP1 

CP1 

CP1 

CP1 

CP1 

CP1 

CP1 

CP1 

CP1 

1000 

---------~ ~ 
~-~--.-£., 
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Test 
Temper&ture 

VIH VIL VIHA VILA 

TA,,25°C +2.4 +0.5 + 3.895 +3.525 

TA,,125°C +2.4 +0.5 +4.0 +3.6 

TA,,-55°C +2.4 +0.5 +3.745 +3.5 
-

Symbol Parameter 

+25°C 
Functional 

Subgroup 1 Parameters: 
Min Max 

VOHl OUlput Voltage High 4.03 4.22 

VOH2 Output Voltage High 2.70 4.5 

VOLl Output Voltage low 3.11 3.44 

VOL2 Output Voltage low 0.10 0.80 

VOHA Output Voltage High 4.01 4.5 

VOLA Output Voltage low 3.11 3.46 

VBBl 
Reference Bias 

3.67 3.87 Supply Voltage 

lOS 
Output Short 

- 65 -20 Circuit Current 

ICCI Power Supply Current - 80 

ICC2 Power Supply Current 5.2 

VIHB 

+4.22 

+4.37 

+4.12 

12513 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VILB VIHT VILT VEE VCC VIHX VILX 

+3.11 +2.0 +0.8 0.0 +5.0 + 1.15 +0.215 

+3.14 +2.0 +0.8 0.0 +5.0 + 1.27 +0.26 

+3.04 +2.0 +0.8 0.0 +5.0 + 1.02 + 0.165 

Test Current Values (mA) 

VILL VEEL VCCA IL IOL IOH 

-3.0 -3.0 +2.0 -0.25 + 16 -0.4 

-3.0 -3.0 +2.0 -0.25 +16 -0.4 

-3.0 -3.0 +2.0 -0.25 + 16 -0.4 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55 °c Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load" 1 00 n to + 3.0 V 

Min Max Min Max VIH VIL VIHAIB VILAIB VCC VEE CPl IOH/OL IL 

4.135 4.37 3.88 4.12 V 9,10 9,10 11-13 11 -13 1,16 8 15 

3.00 4.5 2.40 4.5 V 5 4 6 8 
7 

10H 

3.14 3.515 3.04 3.405 V 9,10 9,10 11 -13 11 -13 1,16 8 15 

0.10 0.66 0.10 1.00 V 4 5 6 8 
7 

IOl 

4.115 4.5 3.86 4.5 V 9,10 11 -13 11 -13 1,16 8 15 

3.14 3.535 3.04 3.425 V 9,10 11-13 11 -13 1,16 8 15 

V 1,16 8 14 

-65 -20 -65 -20 rnA 7 5 4 6 8 

-80 -88 mA 1,16 8 

5.2 5.2 mA 4 5 6 8 

1. Power Supply Voltage = 5.0 V, Power Supply Voltage = - 5.2 V is guaranteed but not tested. 
2. See Sequence Table 1. 
3. See Sequence Table 2. 

P.U.T. 

2,3 
(Note 2) 

7 

2,3 
(Note 2) 

7 

2,3 
(Note 3) 

2,3 
(Note 3) 

14 

7 

8 

6 
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Test 
Temperature VIH VIL VIHA VILA 

TA = 25°C +2.4 + 0.5 + 3.895 + 3.525 

TA=125°C +2.4 + 0.5 +4.0 +3.6 

TA=-55°C +2.4 +0.5 + 3.745 +3.5 

Symbol Parameter 

+25°C 
Functional 

Subgroup 1 Parameters: 
Min Max 

ilNHI input Current High 250 

IINH2 Input Current High 2.0 6.0 

IINH3 Input Current High 1.0 3.0 

IINH4 Input C~rrent High 100 

IINll Input C~rrent Low -10 

IINil Input CurrentLow -1.6 

12513 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) Test Current Values (mA) 

VIHB VILB VIHT VILT VEE VCC VIHX VILX VILL VEEL VCCA IL IOL IOH 

+4.22 + 3.11 +2.0 +0.8 0.0 +5.0 + 1.15 +0.215 -3.0 -3.0 +2.0 - 0.25 +16 -0.4 

+4.37 +3.14 +2.0 +0.8 0.0 +5.0 + 1.27 +0.26 -3.0 -3.0 +2.0 - 0.25 +16 -0.4 

+4.12 +3.04 +2.0 +0.8 0.0 +5.0. + 1.02 +0.165 - 3.0 -3.0 +2.0 - 0.25 +16 -0.4 
- - --

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55 °C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load = 100 Q to + 3.0 V 

Min Max Min Max VIH VIL VIHAIB VILAIB VCC VEE P.U.T. 

400 400 ~A 9,10 11 -13, 15 1,16 8 11,12,13,15 

2.0 6.4 1.7 6.0 mA 4,5 4,5 6 8 4,5 

1.0 3.6 0.7 3.0 mA 4 5 6 8 5 

100 100 ~A 9,10 1,16 8 9,10 

-10 -10 ~A 1,16 8,15,11 -13 11,12,13,15 

-1.6 -1.6 mA 9.10 1,16 8 9,10 

1. Power Supply Voltag'e = 5.0 V, Power Supply Voltage = - 5.2 V is guaranteed but not tested. 
* ELECTRICAL CHARACTERISTICS: This device is designed to meet the dc specifications shown in the test table after thermal equilibrium has been established. Outputs are terminated through 

a 100 Q resistor to + 3.0 V. 
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Test 
Temperature 

VIH VIL 

TA=25'C +2.4 +0.5 

TA=125'C +2.4 +0.5 

TA =-55 'C +2.4 +0.5 

Symbol Parameter 

Functional 
Parameters: 

tpHH 
Propagation Delay 
(15+2+) 

tpHH 
Propagation belay 
(5+ 7+) 

tpLL 
Propagation Delay 
(15+2-) 

tpLL 
Propagation Delay 
(5-7-) 

tSetup 1 Setup Time MECL 

tSetup 2 Setup Time MTTL 

tRell Release Time MECL 

tRel2 Release Time MTTL 

'max Toggle Frequency 
+11 

VIHA VILA 

+ 3.895 + 3.525 

+4.0 + 3.6 

+ 3.745 + 3.5 

+25'C 

Subgroup 9 

Min Max 

8.1 

8.1 

7.5 

6.5 

Min Typ 

5.0 

5.0 

5.0 

5.0 

Min Typ 

550 600 

VIHB 

+4.22 

+4.37 

+4.12 

12513 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VILB VIHT VILT VEE VCC VIHX VILX 

+ 3.11 + 2.0 + 0.8 0.0 + 5.0 + 1.15 +0.215 

+3.14 +2.0 +0.8 0.0 + 5.0 + 1.27 +0.26 

+ 3.04 +2.0 +0.8 0.0 + 5.0 + 1.02 +0.165 

Test Current Values (rnA) 

VILL VEEJ:. VCCA IL IOL IOH 

-3.0 -3.0 +2.0 - 0.25 +16 -0.4 

-3.0 - 3.0 + 2.0 -0.25 + 16 -0.4 

-3.0 -3.0 +2.0 - 0.25 + 16 -0.4 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125 'c - 55 'C Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 10 Subgroup 11 Output Load = 100 n to + 3.0 V 

Min Max Min Max VILL VILX VIN VOUT VCCA VEEL P.U.T. 

9.4 8.1 ns 9,10 11 -13 15 2,3 1,6,16 8 2,3 

9.4 8.1 ns 9,10 11 -13 15 2,3 1,6,16 8 2,3 

8.7 7.5 ns 9,10 11 -13 15 2,3 1,6,16 8 7 

7.6 6.5 ns 9,10 11 -13 15 2,3 1,6,16 8 7 

Min Max Min Max VILL VILX VIN VOUT VCCA VEEL P.U.T. 

5.0 5.0 ns 9,10 11 -13 9 -13 1,6,16 8 9 -13 

5.0 5.0 ns 9,10 11 -13 9 -13 1,6,16 8 9 -13 

5.0 5.0 ns 9,10 11 -13 9 -13 1,6,16 8 9 -13 

5.0 5.0 ns 9,10 11 -13 9 -13 1,6,16 8 9 -13 

Min Typ Min Typ VILL VILX VIN VOUT VCCA VEEL P.U.T. 

500 540 500 60G MHz 15 2 1,6,16 8 -13 2 

I 



® ItIIOTOROLA 

Counter Control Logic 

ELECTRICALLY TESTED PER: 
MPG 12514 

The 12514 monolithic counter control logic unit is designed for use with the 
12513 Two Modulus Prescaler and the 4016 Programmable Counter to accom
plish direct high-frequency programming. The 12514 consists of a zero detector 
which controls the modulusofthe 12513, and an early decode function which con
trols the 4016. The early decode feature also increases the useful frequency 
range of the 4016 from 8.0 MHz to 25 MHz. 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Output Voltage 

Input Voltage 

Operating Temperature Range 

Storage Temperature Range 

PIN ASSIGNMENTS 

FUNCTION OIL 

fiN 

Zo 2 

Z1 3 

Z2 4 

Z3 5 

B2 6 

BURN-IN 

(CONDITION C) 

Vee 

GND 

GND 

GND 

GND 

Vee 

Symbol 

Vee 

VOUT 

VIN 

TA 

Tstg 

Min. 

·55 

·65 

Max. 

+7.0 

+5.5 

+5.5 

+125 

+175 

Units 

Vdc 

Vdc 

Vdc 

°e 

°e 

Military 12514 

iJJJJIaI 
.PO 

1111111 

AVAILABLE AS 

1) JAN: N/A 
2) SMD: NlA 
3) 883: 125141BXAJC 

X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 

fiN VCC 

NC 

Z1 PI 

P3 
P2 

B2 PO 
Enable 

Bl Out 
GND fOUT 

Enable Out 7 Vee B2 Z3 Z2 Zf zo LOGIC CIRCUIT 
fiN 1 P3 P2 POP1 Bl 

GND 8 

tOUT 9 

Bl 10 

PO 11 

P2 12 

P3 13 

PI 14 

Ne 15 

Vee 16 

BURN - IN CONDITIONS: 

Vee 6 5 4 3 2 

GND 

Vee 

Vee 

Vee 

Vee 

Vee 

OPEN 

Vee 

VCC = 6.0 V MAXI 5.0 V MIN 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Zero 
I Detector L.. ____ _ 

7 
Enable Out 

MOTOROLA MILITARY MEeL DATA 
6·28 

(Clock) 13 12 11 14 10 

-, 

I 
I 
I 
I 

Early I 
~~d:...J 

9 
fOUT 



12514 

Vee = + 5.0 Vdc 

B1 eoax 

PO 
Vee = + 5.0 Vdc 

PI tOUT 
P2 
P3 950n 

400n 
±10% 

fiN MMD6150 
Zii or Equivalenl 
Z1 

MMD7000 ~ Z2 EO 
-= Z3 

eT I TPOUT 
or Equivalent 

B2 

-= 
Figure 1. Switching Test Circuit 

NOTES 
1. Two pulse generators are required and must be slaved together to provide the waveforms shown. 
2. CT = 15.0 pF = total parasitic capacitance, which includes probe, wiring, and load capacitances. 
3. The coax delays from input to scope and output to scope,must be matched. The scope must be terminated in 50-ohm impedance. The 
9S0-ohm resistor and the scope termination impedance constitute a 20:1 attenuator probe. Coax shall be CT-070-S0 or equivalent. 
4. A load is connected to each output during testing. 
PRF = 1.0 MHz double pulsed for waveform A; 1.0 MHz for waveform B. 
tr = tf = 5.0 ns (10% to 90% points). 

50 ns 

A# 

B 

e 

D 

E 

G 

50 ns 

OV A# 

OV H 

3.0V 

3.0V 
K 

OV 

3.0V 

OV 

~VOH 
--VOL 

~VOH 
VOL 

Figure 2. Setup and Hold Times 

MOTOROLA MILITARY MECL DATA 
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3.0V 

OV 

3.0V 

VOL 

VOH 
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QUIESCENT LIMIT TABLE * 

* ELECTRICAL CHARACTERISTICS: 
Test procedures are shown for the fiN, ZO, 81 and P1 inputs. All other inputs are 
tested in the same manner as the Zo input. 

Symbol Parameter Limits Units 

Test 
Temperature VIH 

TA=25°C +2.4 

TA=125°C +2.4 

TA=-55°C +2.4 

Test Voltage Values (Volts) Test Current 
Values (mA) 

VIL VRH VIHH VCC VCCL VCCH 10L 10H IIC 

+0.5 +4.5 +5.0 +5.0 +4.5 +5.5 +16 -0.4 -10 

+0.5 +4.5 +5.0 +5.0 +4.5 +5.5 +16 -0.4 -10 

+0.5 +4.5 +5.0 +5.0 +4.5 +5.5 +16 -0.4 -10 
-

TEST VOLTAGE APPLIED TO PINS BELOW 

+25°C + 125°C -55°C Pinouts referenced are for OIL package, check Pin Assignments 
Functional Subgroup 1 Subgroup 2 Subgroup 3 Output Load = 100 Q to + 5.0 V 
Parameters: 

10HJIOU Min Max Min Max Min Max VIH VIL VRH VIHH VCC/UH GND CPl/2 IIC 
P.U.T. 

VOH High Voltage Output 2.4 2.4 2.4 V 2-5 6, 16 
8 1 (Cpl) 

7,9 
7,9 11-13 (VcCLl (IOHl 

VOL Low Voltage Output 0.5 0.5 0.5 V 11 -13 2 - 5, 16 
8 1 (Cp2l 

7,9 
7,9 10,14 (VccLl (loll 

Input Clamping 16 1 - 6, 1-6, 
VIC -1.2 -1.2 -1.2 V 8 10-14 Voltage (VccLl (1lcl 

10 -14 

**IINHl Input Current High 40 40 80 
2-6, 16 1,6,8, 2-6, 

I'A 10-14 (VcCHl 11-13 10-14 

IINH2 Input Current High 160 160 420 16 
8,10 1 I1A (VcCHl 

Input Current High 1.0 1.0 1.0 mA 1 - 6, 16 1,6,8, 1-6, 
IINH3 10-14 (VcCHl 10-13 10-14 

Input Current Low -1.6 -1.6 -1.6 mA 
2-5, 16 1,6,8, 2-6, 

** IINL1 10-14 (VcCHl 10-13 10-14 

Input Current Low -6.4 "6.4 -6.4 mA 1 
6, 16 

8,10 1 IINL 11-13 (VcCHl 

los Short Circuit Current -20 -65 -20 -65 -20 -65 I1A 2-5 16 (Vccl 7,8,9 1 (Cp2l 7,9 

***ICC 
Power Supply Drain 

35 35 35 mA 16 (Vccl 6,8,10 16 Current 
- -

** Momentary Gnd to pin 7 prior to test. 
*** Measure current after CPl applied to pin 1. 

I 
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12514 
QUIESCENT LIMIT TABLE 

• ELECTRICAL CHARACTERISTICS: 
Test procedures are shown for the fiN, ZO, 81 and P1 inputs. All other inputs are 
tested in the same manner as the Zo input. 

Symbol Parameter Limits 

+25'C + 125 'C -55 'c 

Test 
Temperature VIH 

TA=25'C +2.4 

TA = 125 'C +2.4 

TA = -55 'C +2.4 

Units 

Test Voltage Values (Volts) Test Current 
Values (mA) 

VIL VRH VIHH VCC VCCL VCCH IOL IOH IIC 

+0.5 +4.5 +5.0 +5.0 +4.5 +5.5 +16 -0.4 -10 

+0.5 +4.5 +5.0 +5.0 +4.5 +5.5 +16 -0.4 -10 

+0.5 +4.5 +5.0 +5.0 +4.5 +5.5 +16 -0.4 -10 

TEST VOLTAGE APPLIED TO PINS BELOW 

Functional 
Subgroup 9 Subgroup 10 Subgroup 11 

Pinouts referenced are for OIL package, check Pin Assignments 

CPt 

Parameters: 

tpLHl Propagation Delay 

tpHL1 Propagation Delay 

tpLH2 Propagation Delay 

tpHL2 Propagation Delay 

tPLH3 Propagation Delay 

tSetl 
Setup Time 
(Pins 10, 14) 

tSetl 
Setup Time 
(Pins 11 -13) 

tsetO 
Setup Time 
(Pins 10, 14) 

tsetO 
Setup Time 
(Pins 11 -13) 

r-1 VIH 
....J L VIL 

Min Max Min 

15 

16 

12 

16 

16 

2.0 

12 

8.0 

9.0 

CP2 J'lr_ 

Max 

19 

18 

17 

19 

20 

VIH 

VIL 

Min Max 

16 ns 

17 ns 

12 ns 

17 ns 

17 ns 

ns 

ns 

ns 

ns 

VOUT VIL VIN VIH VCC VEE P.U.T. 

9 11 -13 1,10 14 16 8 9 

9 11 -13 1,10 14 16 8 9 

7 2 - 5,11 -13 1 - 6 10,14 16 8 7 

7 2 - 5,11 -13 1 - 6 10,14 16 8 7 

7 2 - 5,11 -13 1,6 10,14 16 8 7 

9 11 -13 1,10 -14 10,14 16 8 10 -14 

9 11 -13 1,10 -14 10,14 16 8 10-14 

9 11 -13 1,10 -14 10,14 16 8 10 -14 

9 11 -13 1,10 -14 10,14 16 8 10 -14 
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QUIESCENT LIMIT TABLE 

* ELECTRICAL CHARACTERISTICS: 
Test procedures are shown for the fiN, ZO, 91 and P1 inputs. All other inputs are 
tested in the same manner as the Zo input. 

Symbol Parameter Limits 

+25°C + 125°C -55°C 

Test 
Temperature VIH 

TA = 25°C +2.4 

TA = 125°C +2.4 

TA=-55°C +2.4 

Units 

Test Voltage Values (Volts) Test Current 
Values (mA) 

Vil V~H VIHH VCC VCCl VCCH IOl IOH IIC 

+0.5 +4.5 +5.0 +5.0 +4.5 +5.5 +16 -0.4 -10 

+0.5 +4.5 +5.0 +5.0 +4.5 +5.5 +16 -0.4 -10 

+0.5 +4.5 +5.0 +5.0 +4.5 +5.5 +16 -0.4 -10 

TEST VOLTAGE APPLIED TO PINS BELOW 

Functional 
Subgroup 9 Subgroup 10 Subgroup 11 

Pinouts referenced are for Oil package, check Pin Assignments 

Parameters: 
Min Max Min Max Min Max VOUT Vil VIN VIH VCC VEE P.U.T. 

tHold1 
Hold Time 

8.0 9 11 - 13 1,10 -14 10,14 (Pins 10, 14) ns 16 8 10-14 

tHoldl 
Hold Time 10 9 11 -13 1,10-14 10,14 16 (Pins 11 -13) ns 8 10-14 

tHoldO 
Hold Time 2.0 9 11-13 1,10-14 10,14 16 (Pins 10, 14) ns 8 10-14 

tHoldO 
Hold Time 14 9 11-13 1,10-14 10,14 (Pins 11 - 13) ns 16 8 10-14 



® MOTOROLA 

Low-Power Two Modulus 
Prescaler 

ELECTRICALLY TESTED PER: 
MPG 12515 

The 12515 is a two-modulus prescaler which will divide by 32 and 33. An inter
nal regulator is provided to allow this device to be used over a wide range of pow
er-supply voltages. This device may be operated by applying a supply voltage 
of 5.0 Vdc ± 10% at pin 7 or by applying an unregulated voltage from 5.5 Vdc to 
9.5 Vdc to pin 8. 
• 225 MHz Toggle Frequency 
• Low-Power - 7.5 mA Max at 6.8 V 
• Control Input and Output are Compatible with Standard CMOS 
• Connecting Pins 2 and 3 Allows Driving One TIL Load 
• Supply Voltage 4.5 V to 9.5 V 

ABSOLUTE MAXIMUM RATINGS Symbol Min. Max. Units 

Regulated Voltage, Pin 7 VREG +8.0 Vdc 
Power Supply Voltage, Pin 8 Vee +10 Vdc 
Input Voltage VIN +2.0 Vdc 
Operating Temperature Range TA -55 +125 ·e 

Storage Temperature Range Tstg -65 +175 ·e 

PIN ASSIGNMENTS 

FUNCTION DIL BURN-IN 

(CONDITION C) 

eontrollnput Vee 

Military 12515 

Wit 
.PO 

1111111 

AVAILABLE AS 

1) JAN: N1A 
2)SMD: N1A 
3)883: 12515naXAJC 

X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: P 

Control _r-----..._ 
Input VCC 

Active VREG 
Input Signal 

Output Gnd 
Goo Signal 

-1-.. __ ..... - Input 

Active PUllup 2 3.01 kO to Vee LOGIC DIAGRAM 

Output 3 3.01 kO to Vee 

Gnd 4 GND 

Signal Input 5 6.19 kO to Vee 

SignalGnd 6 OPEN 

VREG 7 OPEN 

Vee 8 Vee 

BURN -IN CONDITIONS: 
VCC = 6.5 V MAXI 5.5 V MIN 

Control Input 1 0----, 

O.OO1IlF 
Signal Input o--o--j 

O.001IlF 

Signal Ground ~ 6 

---.0 2 Active Pul~up 
~---o 3 Output 

-= VREG7 
t-----t---c>, 4Gnd 

VCCB Vohage 
Regulator 

MOTOROLA MILITARY MEeL DATA 
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12515 

~~I~_F ________ -, 

4.5/5.5:1 0.1 
~F 

7 

OUT 

OUTPUT 

Figure 1. MinimumlMaximum Amp., MaximumIMinlmum Frequency 

Pulse D 0.1 ~F 
Generator 1 f---------i) 1-----------, 

Pulse 
Generator 2 

6 5 

OUT 

OUTPUT 

Figure 2. Setup and Hold Control Modulus, Clock to Output Delay (Information Only) 

MOTOROLA MILITARY MECL DATA 
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tpd (Clock to Output) 

Clock 

tpdt 
Output 

Set 1 of Modulus: 

Modulus Control 
Pin 1 

Output 

Set 0 of Modulus: 

12515 

1.5V +N 

Figure 3. Test Circuit Waveforms (Information Only) 

MOTOROLA MILITARY MECL DATA 
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12515 

P1JVVV 

P2~ 

+ ~""\I------- 16pulses -------·~/:·=========:::.-16~~\-~IS-e-S--------·L 
~. --------~l~~--------~. 

P1 = 400 mV above and below * point (for static testing only). Rise and Fall times oftestwaveforms must be less than 20 ns. 
* Device internal bias point. 

P1JVVV 

P2~ v-v-v-v-t- . 
+N~~~~--------- ss 16 pulses 

H 
17 pulses 

P1 = 400 mV above and below * point (for static testing only). Rise and Fall times of test waveforms must be less than 20 ns. 
* Device internal bias pOint. 

Figure 4. Test Waveforms 

MOTOROLA MILITARY MECL DATA 
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12515 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) Test Current Divide by 
Test Values Function 
Temperature 

VIH VIL VIR VLL VCH/CMl VIMlCM2 VCL VCC GND IOL ICH .,.N .,.N + 1 

TA = 25°C +2.0 +O.B +2.7 +0.4 +5.5 +9.5 +4.5 +5.0 0 +2.0mA -100 ~A +32 +33 

TA=125°C +2.0 +O.B +2.7 +0.4 +5.5 +9.5 +4.5 +5.0 0 +2.0 mA -100 ~A +32 +33 

TA =-55 °c +2.0 +O.B +2.7 +0.4 +5.5 +9.5 +4.5 +5.0 0 +2.0mA -100~A +32 +33 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25°C + 125°C -55 °C Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 P1 per figure 4, Output Load = 0.1 ~F to Gnd 
Parameters: 

Min Max Min Max Min Max VIH VCH VIM/CM2 VCL Cl P1 IOH/IOL GND 

"VOH High Voltage Output 2.5 2.5 2.5 V 1 7 6 5 
2,3 

4 
(lOH) 

'VOL Low Voltage Output 0.5 0.5 0.5 V 1 7 6 5 
2,3 

4 
(IOL) 

"ISC Short Circuit Current -5.0 -16.5 -5.0 -16.5 -5.0 -16.5 mA 1 7 6 5 2,3,4 

'11M Input Current High 0.1 0.1 0.1 mA 1 7,B 6 5 4 

'ICH Power Supply Current 7.2 7.2 7.2 mA 1 7 6 5 4 

'ICM Power Supply Current 7.B 7.B 7.B mA 1 
B 

6 5 4 
(VCM2) 

, Precondition Low, Pins 2 and 3 wired together. 
" Precondition High, Pins 2 and 3 wired together. 

_II 

P.U.T. 

2.3 

2,3 

2,3 

1 

7 

B 
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QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) Test Current Divide by 
Test Values Function 
Temperature 

VIH VIL VIR VLL VCH/CM1 VIMlCM2 VCL VCC GND IOL ICH +N +N + 1 

TA = 25°C +2.0 +0.8 +2.7 +0.4 +5.5 +9.5 +4.5 +5.0 0 +2.0 rnA -1OO I'A +32 +33 

TA=125°C +2.0 +0.8 +2.7 +0.4 +5.5 +9.5 +4.5 +5.0 0 +2.0 rnA -1OO I'A +32 +33 

TA=-55°C +2.0 +0.8 +2.7 +0.4 +5.5 +9.5 +4.5 +5.0 0 +2.OmA -1OO I'A +32 +33 
-

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+ 25°C + 125°C -55 °c Pinouts referenced are for OIL package, check Pin Assignments 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 P1 per figure 4, Output Load = 0.1 I'F to Gnd 
Parameters: 

Min Max Min Max Min Max VR VR2 VCH VIR VILL C1 P1 GND 

VR High Voltage Output 3.5 4.5 3.5 4.5 4.0 5.0 V 7 8 
(VCH1) 

VR2 Low Voltage Output 4.0 4.5 3.3 4.5 4.0 5.0 V 7 
8 

(VCH2) 

'IIR Short Circuit Current -5.0 -16.5 -5.0 -16.5 -5.0 -16.5 rnA 7.8 1 6 5 4 

, IlL Input Current High 0.1 0.1 0;1 mA 7,8 1 6 5 4 

, Precondition Low, Pins 2 and 3 wired together. 

P.U.T. 

7 

7 

1 

1 



s: 

~ 
el 
> 
s: 

<pC 
~~ 
~ 
s: 
m 
(') 
r 
o 
~ » 

Test 
Temperature 

VIH Vil 

TA=25°C +2.0 +0.8 

TA =;125 °C +2.0 +0.8 

TA=-55°C +2.0 +0.8 

Symbol Parameter 

VIR 

+2.7 

+2.7 

+2.7 

12515 
QUIESCENT LIMIT TABLE 

Test'Voltage Values (Volts) Test Current 
Values 

Vll VCH/CM1 VIMlCM2 VCl VCC GND IOl ICH 

+0.4 +5.5 +9.5 +4.5 +5.0 0 +2.0mA -100!!A 

+0.4 +5.5 +9.5 +4.5 +5.0 0 +2.0mA -1OO IlA 

+0.4 +5.5 +9.5 +4.5 +5.0 0 +2.0mA -100!!A 

Divide by 
Function 

+N +N + 1 

+32 +33 

+32 +33 

+32 +33 

Limits Units TEST VOLTAGE APPLIED TO PINS BELOW 

+25 'C + 125°C -55 'C 
Functional 

Subgroup 9 Subgroup 10 
Pinouts referenced are for Oil package, check Pin Assignments 

Parameters: Subgroup 11 

Min Max Min Max Min Max 

tpd 
Propagation Delay 

50 50 50 ns (Note 1) 

• Clk1 Clock Input 1 
400 800 400 800 400 800 mVp-p (min) (Note 2) 

• CIk2 Clock Input 2 
200 800 200 800 200 800 mVp-p (min) (Note 2) 

• Clk Clock Maximum 
200 800 200 800 200 800 mVp-p (max) (Note 2) 

tSETO 
Setup Time 

6.0 6.0 6.0 ns (Note 1) 

tSET1 
Setup Time 

6.0 6.0 6.0 ns (Note 1) 

'max 
Toggle Frequency 

225 226 225 MHz (Note 3) 

fmin Toggle Frequency 35 35 35 MHz 

1. These parameters guaranteed by those marked with a single asterisk', therefore are not tested. 
2. Measure Clock 1 (min) at 35 MHz, Clock 2 (min) at 50 MHz, and Clock (max) at fMAX. 
3.275 MHz for 12515A. 

iii 

VOUT I VIN I VCC I VEEl I P.U.T. 

(See Figure 1 - 4) 

(See Figure 1 - 4) 

(See Figure 1 - 4) 

(See Figure 1 - 4) 

(See Figure 1 - 4) 

(See Figure 1 - 4) 

(See Figure 1 - 4) 

(See Figure 1 - 4) 
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® MOTOROLA 

Phase-Frequency Detector 

ELECTRICALLY TESTED PER: 
5962-8775201 

The 12540 is a phase-frequency detector intended for use in systems requiring 
zero phase and frequency difference at lock. In combination with a voltage con
trolled oscillator (such as the 1648). it is useful in a broad range of phase-locked 
loop applications. Operation ofthis device is identical to that ofthe Phase Detec
tor # 1 ofthe 4044. 
• Operating Frequency = 80 MHz typical 

ABSOLUTE MAXIMUM RATINGS Symbol 

Supply Voltage VCC 
Output Voltage VOUT 
Input Voltage VIN 
Operating Temperature Range TA 

Storage Temperature Range Tstg 

PIN ASSIGNMENTS 

FUNCTION OIL BURN-IN 

(CONDITION C) 

VCC1 GND 

NC 2 OPEN 

U 3 5HltoVTT 

U 4 5Hl 10 VTT 

NC 5 OPEN 

R 6 2 k!l 10 VTT 

Min. 

-55 

·65 

Max. 

+7.0 
+5.5 
+5.5 

+125 

+175 

Units 

Vdc 
Vdc 
Vdc 

°c 

°C 

Military 12540 

.'0 1111111 

AVAILABLE AS 

1) JAN: NlA 
2) SMD: S962-SnS207 
3)883: 12S40nBXAJC 

X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: C 

NC 

TI 
u 
NC 

R 

VCC2 

NC 

D 

V 

NC 

VEE 7 VCC 
LOGIC DIAGRAM 

NC 8 OPEN 

V 9 2 !<!llo VTT 

NC 10 OPEN 

D 11 5HlIoVTT 

0 12 5HlloVTT 

NC 13 OPEN 

VCC2 14 GND 

BURN -IN CONDmONS: 
VCC = 6.0 V MAX/S.O V MIN 

fA 

fa 

MOTOROLA MILITARY MECL DATA 
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S1 

P2~ 

NOTES 
S2 

S1 

o------cr 
S2 

12540 

IB 
9 

VCCA =+2.0V 

3 1-~5'V°vnlr-~dA > fB ) 0 

Scope 
son fA> fB Channel B 

4 1--.I\IV\,....-...,a::J--o 

son fB>fA 
12I--.I\IV\,....-.....,a::J--o 

Scope 
50 n fB > fA Channel B 

11 t--.JV'.I'y-~a::J--o 

1 All input and output cables are equal lengths 01 50 n coaxial 
cable. 71)---. 
2. All unused cables to the scope must be connected to 100 n 
resistor to ground. 

VEEL =. 3.2V 

Figure 1. Switching Test Circuit 

Functional Truth Table 
INPUT OUTPUT 

fA fe fA>fe fe >fA fA>fe 
0 0 X X X 
0 1 X X X 
1 1 X X X 
0 1 X X X 
1 1 1 0 0 

0 1 1 0 0 
1 1 1 0 0 
1 0 1 0 0 
1 1 0 0 1 
1 0 0 0 1 

1 1 0 1 1 
1 0 0 1 1 
1 1 0 1 1 
0 1 0 1 1 

1 1 0 0 1 

X = DON'T CARE 

MOTOROLA MILITARY MECL DATA 
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fe>fA 

X 
X 
X 
X 
1 

1 

1 

1 

1 

1 

0 

0 
0 

0 
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12540 

+1.1 V If Ir 

90% 90% 

P1 

+0.3 V 
10% 10% 

+1.1 V If. 
900/0 

P2 

+0.3 V 
10% 

80% 

(A) 

(B) 800/0 

Ir 

(C) ---------.V 

(0) ----------~~~-------------------------------------------
NOTES 
1. P1, P2: 

a) PRF = 5.0 MHz. 
b) Duty Cycle 50%. 

c) Ir= If = 1.5 ns±0.2 ns (10%~o90%) 

Figure 2. Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
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12540 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 
Test 
Temperature VIH VIL VIHA VILA Vee VEE 

TA=25°e +4.22 +3.21 +3.895 +3.525 +5.0 0 

TA = 125 °e +4.37 +3.24 +4.000 +3.600 +5.0 0 

TA = -55 °e +4.12 +3.14 +3.745 +3.490 +5.0 0 

Symbol Parameter Limits Units 

+25°e + 125 °e -55°e 
Functional 

Subgroup 1 Subgroup 2 Subgroup 3 Parameters: 
Min Max Min Max Min Max 

VOH High Voltage Output 4.07 4.22 4.175 4.37 3.92 4.12 V 

VOL Low Voltage Output 3.21 3.44 3.24 3.515 3.14 3.405 V 

VOHA 
Threshold Voltage 

4.05 4.22 4.155 4.37 3.90 4.12 V High 

VOLA 
Threshold Voltage 

3.21 3.46 3.24 3.535 3.14 3.425 V Low 

IINH Input Current High 350 I1A 

IE 
Total Power Supply 

·115 ·60 I1A Current 
- '---~- --- - - - - ~- -- -

NOTE: (This device will meet standard MECL logic levels using VEE = - 5.2 Vdc and VCC = OV). 
1. The outputs 01 the device must be tested by sequencing through the truth table for VOH. VOL tests. 
2. The outputs of the device must be tested by sequencing through the truth table lor VOHA. VOLA tests. 
All input. power supply. and ground voltages must be maintained between tests. 
3. Preconditioning for AC tests is accomplished by applying P1 for a minimum of two pulses prior to P2 . 
• = Per truth table. . 

JI 

TEST VOLTAGE APPLIED TO PINS BELOW 

Pinouts referenced are for OIL package, check Pin Assignments 

Output Load = 100 kQ to + 3.0 V 

VIH R -1 VEE . Vee P.U.T. 

3,4,11,12 7 6,9 1,14 3.4.11.12 

3.4.11.12 7 7.9 1.14 3.4.11.12 

3.4.11.12 7 7.9 1.14 3.4.11,12 

3.4.11.12 7 7.9 1.14 3.4.11.12 

6.9 7 1.14 6.9 

7 1.14 7 
- - - - ---- -- - - ~- -----~-
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QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 
Test 
Temperature VIH VIL VIHA VILA Vee VEEL 

TA=25°e +4.22 +3.21 +3.B95 +3.525 +2.0 -3.00r-3.2 

TA=125°e +4.37 +3.24 +4.000 +3.600 +2.0 -3.00r-3.2 

TA=-55°e +4.12 +3.14 +3.745 +3.490 +2.0 -3.00r-3.2 

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW I 

+25°e :I" 125 °e -55°e Pinouts referenced are for OIL package, check Pin Assignments I 
Functional 

Subgroup 9 Subgroup 10 Subgroup 11 Output Load = 100 kCl to 0_0 V 
i Parameters: 

Min Max Min Max Min Max VOUT VeeA PI P2 VEEL P.U_T_ 
I 

Ir Rise TIme 3.4 3.B 3.4 ns 3,4,11,12 1,14 B,9 B,9 7 3,4,11,12 I 

If Fall TIme 3.4 3.B 3.4 ns 3,4,11,12 1,14 B,9 B,9 7 3,4,11,12 I 

tpd 
Propagalion Delay 

0 4.6 0 5.0 0 4.6 ns 3,4,11,12 1,14 B,9 B,9 7 3,4,11,12 i (16+4+) 

Propagation Delay 
0 6.0 0 6.6 0 6.0 3,4,11,12 1,14 B,9 B,9 

I 
tpd (16+12+) ns 7 3,4,11,12 I 

tpd 
Propagalion Delay 0 4.5 0 4.9 0 4.5 ns 3,4, II, 12 1,14 B,9 B,9 7 3,4,11,12 i (16+3-) 

Propagalion Delay I 
tpd (16+11-) 0 6.4 0 7.0 0 6.4 ns 3,4,11,12 1,14 B,9 B,9 7 3,4,11,12 

I 

tpd 
Propagalion Delay 

0 4.6 0 5.0 0 4.6 ns 3,4,11,12 1,14 B,9 B,9 7 3,4,11,12 (19+11+) 

tpd 
Propagalion Delay 

0 6.0 0 6.6 0 6.0 ns 3,4,11,12 1,14 B,9 B,9 7 3,4, II, 12 (19+3+) 

tpd 
Propagalion Delay 

0 4.5 0 4.9 0 4.5 ns 3,4,11,12 1,14 B,9 B,9 7 3,4,11,12 
(19+12-) 

tpd 
Propagalion Delay 0 6.4 0 7.0 0 6.4 ns 3,4,11,12 1,14 B,9 B,9 7 3,4, II, 12 (19+4+) 

- - - --- ---- '-------- - --



® MOTOROLA 

Crystal Oscillator 

ELECTRICALLY TESTED PER: 
MPG 12561 

The 12561 is for use with an external crystal to form a crystal controlled oscilla
tor. In addition to the fundamental series mode crystal, two bypass capacitors are 
required (plus usual power supply pin bypass capacitors). Translators are pro
vided internally for MECL and TTL outputs. 

• Frequency Range = 2.0 MHz to 20 MHz 

• Single Supply Operation: + s.o Vdc or - 5.2 Vdc 

• Three Outputs Available: 
1. Complementary Sine Wave (600 mVp-p) 
2. Complementary MECL 
3. Single Ended TTL 

ABSOLUTE MAXIMUM RATINGS Symbol Min. 

Supply Voltage 

Output Voltage 

Input Voltage 

Operating Temperature Range 

Storage Temperature Range 

PIN ASSIGNMENTS 

FUNCTION OIL BURN-IN 

VCC 

Sine Wave Out - 2 

Sine Wave Out + 3 

VCC 4 

VCC 

VOUT 

VIN 

TA 

Tstg 

-55 

-65 

Max. Units 

+7.0 Vdc 

+5.5 Vdc 

+5.5 Vdc 

+125 °c 

+150 °e 

Military 12561 

iJJIIIJJJJI 
.PO 

1111111 

AVAILABLE AS 

1) JAN: N/A 
2)SMD: NlA 
3) 883: 12561IBXAJC 

X = CASE OUTLINE AS FOLLOWS: 

PACKAGE: CERDIP: E 

VCC VCC 

Out(+) (+) 

Out(-) (-) 

Vce EClOut 

Crystal ECl Out 

Crystal VCC 

Vec TIL Out 

VEE -'--__ ...r- VEE 

Crystal 5 

(CONDITION C) 

VCC 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

GND 

LOGIC DIAGRAM 

Crystal 6 

VCC 7 

VEE B 

VEE 9 

TIL Out 10 

VCC 11 

ECLOut 12 

ECLOut 13 

(-) 14 

(+) 15 

VCC 16 

BURN - IN CONDITIONS: 
Vee = 6.0 V MAx/S.O V MIN 

GND 

Vec 

VCC 

OPEN 

OPEN 

OPEN 

VCC 

VCC 

Bias VCC 
Bypass 0.1 IlF 

AGC 
Filter 

o.t IlF 

7 1 VCC 

Crystal 

Sine Wave 
Output ,...-.. 
- + 

MOTOROLA MILITARY MECL DATA 
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MECl 

VCC ~ 
14 15 16 13 12 

VEE 

VCC 

11 

MECl 
to 

TIL 
Trans-
lator 

9 
VEE 

10 

TIL 
Output 

II 



12561 

r-------------~ ~~ 

.-------.,~ Scope 

+2.0 Vdc 
4500 4500 

0.1 JlF 

~ 

11 16 12 13 
Input ()---'o t5 

12561 10 

t4 

0.1 JlF 

r-II--~ 

NOTES 
1. CT = 15 pF, including test fixture. 

VEEL = -3.0 Vdc 

2. All input and output cables are equal lengths of 

50 0 coaxial cable. 
3. All unused cables to the scope musfbe termi-

nated with a 50 Q ± 1.0% resistor. 

4. tr=tf=2.0 ns±0.2 ns. 
5. f = 2.0 MHz. 
6. EH model 137 pulse generator or equivalent. 

Figure 1. AC Test Circuit 

2.0 ns 0.2 ns 

+200 mV ----t--t.,-----------... 

Input (Pin 15) 

-200mV 

TTL 
Output (Pin 10) 

ECl 
Output (Pin 13)----+---' 

ECl 
Output (Pin 12) ------"" 

CT 

Figure 2. AC Test Circuit Waveforms 

MOTOROLA MILITARY MECL DATA 
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~ Scope 

+2.0 Vdc 

1.2 kQ 400Q 

I MMD6150 
I or Equivalent 

MMD7000 
or Equivalent 

-3.0 Vdc 



12561 

VCC=5.0V 

O.lIlF 

As 4 7 
5 2 

Crystal 0 12561 

6 ·8 3 

Figure 3. Test Circuit #2 
NOTES 
1. Crystal: Reeves Hoffman series mode, A element f = 10.0 MHz; RE = 5 0, 

Series R minimum at Fundamental 

2. Rs=150 kn 

4500 Coax 

ECJ-o Scope 

4500 Coax 

ECJ-o Scope 

3. The purpose of the series resistor, RS, in the test circuit is to guarantee oscillation using crystals having an RE as large as 155 O. 

4. All output cables to the scope are equal lengths of 50 0 coaxial cables. All unused cables must be terminated with a 50 0 ± 1.0% resistor. A 

500 termination to ground is located in each channel input. The 450 0 series resistor in conjunction with the 500 termination constitutes a 10:1 
aHenuator. 

MOTOROLA MILITARY MECL DATA 
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Test 
Temperatura 

VIHA VILA VIHB VILB 

TA=25°C +3.90 +3.52 +4.19 +3.21 

TA = 125°C +4.03 +3.60 +4.37 +3.25 

TA = -55 °c +3.78 +3.49 +4.07 +3.18 

Symbol Parameter 

+25°e 
Functional 

Subgroup 1 Parameters: 
Min' Max 

VOH1 High Voltage Output 4.03 4.22 

VOH2 High Voltage Output 2.4 4.22 

VOL1 Low Voltage Output 3.0 3.44 

VOL2 Low Voltage Output 0.0 0.5 

VOHA 
Threshold Voltage 4.01 4.22 High 

VOLA 
Threshold Voltage 

3.0 3.46 Low 

l>.V 
Differential Offset 40 325 Voltage (4 - 7) 

l>.V 
Differential Offset 

-150 150 Voltage (2 - 3) 

IINH Input Current High 250 

IINL Input Current Low -1.0 
-- -- L .... _ L-. _ 

II 
12561 

QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VCC VCCL VCCH VCCA VEEL VEE VTH 

+5.0 +4.5 +5.5 +2.0 -3.0 0 +4.0 

+5.0 +4.5 +5.5 +2.0 -3.0 0 +4.0 

+5.0 +4.5 +5.5 +2.0 -3.0 0 +4.0 

LImits Units 

Test Current 
Valuas(mA) 

IOL IOH IL 

+16 -0.4 -2.5 

+16 -0.4 -2.5 

+16 -0.4 -2.5 

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°e -55°e Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load = O.1I1F from Pins 4, 7 to Vec 

Min Max Min Max VIHAIB VILAIB VTH Vce VCCH VEE VCCL IOHlOUL 

3.16 4.37 3.91 4.17 V 14,15 14,15 16 8 12,13 (IL) 

2.39 4.0 2.39 4.0 V 15 14 8,9 11,16 10 (lOH) 

3.04 3.5 2.97 3.39 V 14,15 14,15 16 8 12, 13(ILJ 

0.0 0.5 0.0 0.5 V 14,15 14,15 11,16 8,9 11,16 10 (IOL) 

4.14 4.37 3.89 4.17 V 14,15 14,15 16 8 12, 13 (IL) 

3.04 3.52 2.97 3.41 V 14,15 14,15 16 8 12, 13(ILJ 

mV 5,6 1 8 

mV 4 
1,11, 

8,9 16 

ItA 14,15 14,15 16 8 

ItA 14,15 16 
8,14, 

15 
_ .- L-___ L-___ ----- - - ---- _. -

NOTE: This device will meet standard MECL logic levels using VEE =·5.2 Vdc and VCC = 0 V. 

P.U.T. 

12,13 

10 

12,13 

10 

12,13 

12,13 

4-7 

2-3 

14,15 

14,15 
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Test 
Temperature 

VIHA VILA 

TA=25°C +3.90 +3.52 

TA = 125°C +4.03 +3.60 

TA =-55 °c +3.78 +3.49 

Symbol Parameter 

Functional 
Parameters: 

lOS Short Circuit Current 

ICC1 
Power Supply Drain 
Current 

ICC2 
Power Supply Drain 
Current 

ICC3 
Power Supply Drain 
Current 

-

VIHB VILB 

+4.19 +3.21 

+4.37 +3.25 

+4.07 +3.18 
-~ 

+25°C 

Subgroup 1 

Min Max 

-20 -60 

18.0 28.0 

4.0 

13.0 19.0 

12561 
QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VCC VCCL VCCH VCCA VEEL VEE VTH 

+5.0 +4.5 +5.5 +2.0 -3.0 0 +4.0 

+5.0 +4.5 +5.5 +2.0 -3.0 0 +4.0 

+5.0 +4.5 +5.5 +2.0 -3.0 0 +4.0 
~-

Limits Units 

Test Current 
Values (mA) 

IOL IOH IL 

+16 -0.4 -2.5 

+16 -0.4 -2.5 

+16 -0.4 -2.5 
- ~- - -- -

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55 °e Pinouts referenced are for OIL package, check Pin Assignments 

Subgroup 2 Subgroup 3 Output Load = 0.1 !iF from Pins 4, 7 to VCC 

Min Max Min Max VIHAIB VILAIB Vec VEE VCCL P.U.T. 

-20 -60 -20 -60 mA 15 14 8,9,10 11,16 10 

mA 1 8 1 

mA 14 15 8,9 11,16 11 

mA 16 8 16 

11 
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Test 
Temperature 

VIHA VILA 

TA=25°C +3.90 +3.52 

TA=125°C +4.03 +3.60 

TA=-55°C +3.78 +3.49 

Symbol Parameter 

Functional 
Parameters: 

tr Rise Time 

tf Fall Time 

tpd 
Propagation Delay 
(t15+10+) 

tpd 
Propagation Delay 
(t15-10-) 

tpd 
Propagation Delay 
(t15+12-) 

tpd 
Propagation Delay 
(115+12+) 

tpd 
Propagation Delay 
(t15+13+) 

tpd 
Propagation Deiay 
(t15-13-) 

VS2 Sine Wave Amplitude 

, .. VS3 Sine Wave Amplitude 
_._-

VIHB VILB 

+4.19 +3.21 

+4.37 +3.25 

+4.07 +3.18 

+ 25°C 

Subgroup 9 

Min Max 

1.1 4.0 

1.1 4.0 

1.1 25 

1.1 18 

1.1 5.5 

1.1 5.2. 

1.1 5.0 

1.1 5.0 

700 

700 

I 
12561 

QUIESCENT LIMIT TABLE 

Test Voltage Values (Volts) 

VCC VCCL VCCH VCCA VEEL VEE VTH 

+5.0 +4.5 +5.5 +2.0 -3.0 0 +4.0 

+5.0 +4.5 +5.5 +2.0 -3.0 0 +4.0 

+5.0 +4.5 +5.5 +2.0 -3.0 0 +4.0 

Limits Units 

Test Current 
Values (mA) 

IOL IOH IL 

+16 -0.4 -2.5 

+16 -0.4 -2.5 

+16 -0.4 -2.5 
- - -

TEST VOLTAGE APPLIED TO PINS BELOW 

+ 125°C -55°C Pinouts referenced are for DlL package, check Pin Assignments 

Subgroup 10 Subgroup 11 Output Load = 0.1 ~F from Pins 4, 7 to VCC 

Min Max Min Max VOUT VCCA VIN XTAL VEEL GND 

1.1 4.5 1.1 3.8 ns 12,13 11,16 15 9,10 14 

1.1 5.0 1.1 3.8 ns 12,13 11,16 15 9,10 14 

1.1 30 1.1 30 ns 10 11,16 15 9,10 14 

1.1 22 1.1 22 ns 10 11,16 15 9,10 14 

1.1 6.0 1.1 5.0 ns 12 11,16 15 9,10 14 

1.1 5.5 1.1 4.8 ns 12 11,16 15 9,10 14 

1.1 5.4 1.1 4.6 ns 13 11,16 15 9,10 14 

1.1 5.2 1.1 5.0 ns 13 11,16 15 9,10 14 

mV 2 1 5,6 8,9 

mV 3 1 5,6 8,9 
- - - -

P.U.T. 

12,13 

12,13 

10 

10 

2 

12 

12 

13 

2 

3 
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Package Outlines and Mechanical Data 

Dual-In-Line (OIL) Packages 

1+lo.25(0.010)@ITI A ® I 
1+lo.25(0.010)@ITI B ® I 

CASE 620-10 

=rlnnnnnnnnn 
[24 

13 I 
11 

B 

J. 12 

I~~~~"''''''''''''''''''''''I • A • 

~-~ 
--i.i.--ii- D - --NJ_J-:-L-,1-

CASE 623-05 

MOTOROLA MILITARY MECL DATA 
7-2 

NOTE& 

NOlES: 
1. DIMENSIONING AND TOLERANCING PER 

ANSI YI4.5M. 1982. 
2. CONTROLLING DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEAD WHEN 

FORMED PARALLEL. 
4. DIM F MAY NARROW TO 0.76 (0.030) WHERE 

THE LEAD ENTERS THE CERAMIC BODY. 

MAX 
19.93 
7.49 
5.08 

0.39 0.50 
1.2785C 

1.40 1.65 
2.54BS 

0.21 0.38 
3.18 4.31 
~2BSC 

15 
0.1 1.01 

INCHES 
MIN IIAX 

0.750 0.765 
0.240 0.295 

0.200 
0,015 0.020 

O.05085C 
0.055 0.085 

O.I00BSC 
0.008 0.015 
0.125 0.170 
o 300 BSC 
o 15 

O. 0.040 

1. DIM"" TO CENTER OFLEADS WHEN 
FORMED PARALLEL 

2. LEADS WITHIN 0.13 mm (0.005) RADIUS OF 
TRUE FOSITION AT SEATING PLANE AT 
MAXIMUM MAlERIAL CONDITION. (WHEN 
FORMED PARALLEL). 

MlWIIElERS INCHES 
Dill MIN IIAX IIIN MAX 
A 31.24 32.77 1.230 1.290 
B 12.70 15.49 0.500 0.610 
C 4.06 5.59 0.160 0.220 
D 0.41 0.51 0.016 0.020 
F 1.27 1.52 0.050 0.060 
G 2.54B5C O.I0085C 
J 0.20 0.30 0.008 0.012 
K 3.18 4.08 0.125 0.160 
L 1 .24BSC o 600 B5C 
II 0 15 0 15 
N 1.27 0.050 



Package Outlines and Mechanical Data 

Dual-In-Line (OIL) Packages 

I" ~ "I f:::::::11 
C- ,l-

gAP n ~ ](.dJ~ 
~II~II ~ i SEAT1NG \I U 

PLANE F j\: Dl: G - N~ 
I I~ 

i ~LJ:. 
1+10.25(0.010)@ ITI A ® I 1+10.25(0.010)@ITI B®I 

CASE632.CJ8 

Ifl OPTIONAL LEAD T CONMURAOON 

'l 

I 1-". 
InfTI 0:-:.25:::-(::-0.0=-10::") ""@:-rI::1T Ir':B:-:®:;:-'S I 

IfI0.25(0.010)@ITIA®1 

CASE 693-03 

MOTOROLA MILITARY MECL DATA 
7-3 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 

Y145M.19&2. 
2. CONTROLLING DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEAD WHEN 

FORMED PARALLEL 
4. DIM F MAY NARROW TO 0.76 (0.030) WHERE 

THE LEAD ENTERS THE CERAMIC BODY. 

IIWIIETERS INCIIES 
011 II1N !lAX lIN !lAX 
A 19.05 19.94 0.750 0.785 
B 623 7.11 0.245 0.280 
C 3.94 5.08 0.155 0.200 
0 0.39 050 0.015 0.020 
F 1.40 1.65 0.055 0.065 
G 254BSC O.l00BSC 
J 021 0.38 0.008 0.015 
K 3.18 4.31 0.125 0.170 
L 7 2BSC O. BSC .. 0 15 0 15 
N 051 1.01 0.020 0.040 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 

Y14.5M.19&2. 
2. CONTROWNG DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEAD WHEN 

FORMED PAFIALLEL 
4. DIMENSION F FOR FUll lEADS. HALF LEADS AT 

LEAD POSmONS 1. 4. 5. AND 8. 
5. DIM F MAY NARROW TO 0.76 (0.030) WHERE THE 

LEAD ENTERS THE CERAMIC BODY. 

lIN !lAX 
A 9.91 10.92 
B 622 6.98 
C 4.32 5.08 
D OAl 0.51 
E 127BSC 
F 1.27 1.65 
G 2.54BSC 
J 0.20 0.38 
K 3.18 4.06 
L .82BSC 
II 0 1 
N 0.51 1.02 

• 



Package Outlines and Mechanical Data 

Oual-In-Llne (OIL) Packages 

CASE 732-03 

MOTOROLA MILITARY MECL DATA 
7-4 

NOTES: 
1. LEADS WITHIN 0.25 mm (0.010) DIA .. 

TRUE POSITION AT SEATING PLANE. AT 
MAXIMUM MATERIAL CONDITION. 

2. DIM L TO CENTER OF LEADS WHEN 
FORMED PARALLEL 

3. DIM A AND B INCLUDES MENISCUS. 

INCHES 
IIIN IIAX 

0.940 0.990 
0.260 0.295 
0.150 0.200 
0.D15 0.022 
0.055 0.065 

O.l00BSC 
0.020 0.050 
0.008 0.012 
0.125 0.160 

O.300BSC 
o 15 

O. 10 0.040 



Package Outlines and Mechanical Data 

Flat Pack (FP) 

1+-1----L-----l°1 

~~[[ ~1 D:J+ 
~ N] 
Itlo.13(O.oos)@lrl A@I B@I 

.L 
Dr-

-j 00 r-K--I 
I I I~ 

CASE 650-05 

~~N 
~~IL 

i 12 13 

~I~--------L--------~I 

r B t 
I I 

CASE 652-112 

MOTOROLA MILITARY MECL DATA 
7-5 

NOTES: 
1. DIllENSIONING AND TOLERANCING PER ANSI 

Y14.5i1.1982. 
2. CONTROU.ING DIMENSION: INCH. 
3. DIMENSION "A" AND 11" ALLOW FOR UD 

MISALIGNMENT, AND GlASS MINISCUS. 
4. DIMENSION "H" SHAll BE MEASURED AT THE 

POINT OF EXIT OF THE LEAD FROM THE BODY. 
5. UEAO NUMBER 1 IDENTIFIED BY TAB ON UEAO OR 

OOT ON COVER. 
&. DIMENSION".r INCWDES SOLDER LEAD FINISH. 
7. UEAO NUMBERS SHOWN FOR REFERENCE ONLY. 

IIUIIIETERS 
DIll lIN lIN 
A 9.40 9.90 0.370 0.390 
8 623 6.60 0245 0260 
C 1.53 2.15 0.060 0.085 
D 0.36 0.46 0.014 0.D19 
G 1.27BSC O.05OBSC 
H 0.64 0.D1 0.025 0.040 
J 0.11 0.17 0.004 O.llO7 
K 6.35 9.39 0.250 0.370 
L 18.93 0.745 
N [SO 0.020 

NOTE: 
1. LEADS WITHIN 025mm (0.010) TOTAL OF 

TRUE POSITION AT MAXIMUM MATERIAL 
CONDITION . 

OIl lIN MAX ... MAX 
A 14.99 15.49 0.590 0.610 
B 927 9.91 0.365 0.390 
C 1.27 2.03 0.050 0.090 
D 0.38 0.46 0.015 0.019 
F 0.08 0.15 0.003 0.006 
G 127BSC O.05OBSC 
H 0.69 1.D2 0.027 0.040 
K 6.35 9.40 0.250 0.370 
L 21.97 0.865 
N 0.25 0.63 0.010 0.D25 • I 



Package Outlines and Mechanical Data 

Flat Pack (FP) 

A 

1+1----L-------I 
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CASE 717·04 

--..f D 20PL 
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I±I t =Tlt J 
SEATING 
PLANE 

CASE 737-113 

MOTOROLA MILITARY MECL DATA 
7·6 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 
YI4~M. 1982. 

2. CONTROWNG DIMENSION: INCH. 
3. DIMENSION 'A' AND "9" ALLOW FOR UD 

MISALIGNMENT AND GLASS MINISCUS. 
4. DIMENSION"H' SHALL BE MEASURED ATTliE 

POINT OF EXIT OF T1iE lEAD FROM T1iE BODY. 
5. LEAD NUMBER 1 IDENTIFIED BY TAB ON LEAD OR 

DOT ON OOVER. 
6. DIMENSION 'J' INCLUDES SOlDER LEAD FINISH. 
7. UEAD NUMBERS SHOWN FOR REFERENCE ONLY. 

MILLIllETERS INCHES 
DIll MIN IIAX MIN MAX 
A 9.40 9.90 0.370 0.3BO 
B 6.23 6.60 0.245 0.260 
C 1.53 2.15 0.D6D 0.D65 
0 0.36 0.48 0.014 0.019 
G 1.2786C 0.D50BSC 
H 0.64 1.01 0.025 0.04D 
J 0.11 0.17 0.004 0.007 
K 6.35 9.39 0.25D 0.370 
L 18.93 0.745 
N 1.14 0.045 

Itlo.13(o.o05)@ITI A@ I 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 

YI4.5M.I982. 
2. OONTROLLING DIMENSION: INCH. 
3. DIMENSION 'A' AND 'B' ALlOW FOR LID 

MISAlIGNMENT. AND GLASS MINISCUS. 
4. DIMENSION 'H' SlfALL BE MEASURED AT T1iE 

POINT OF EXIT OF T1iE lEAD FROM T1iE BDDY. 
5. UEAD NUMBER 1 IDENTIFIED BYTAB ON LEAD OR 

DOT ON OOVER. 
6. DIMENSION 'J'INCLUDES SOlDER LEAD FINISH. 
7. UEAD NUMBERS SHOWN FOR REFERENCE ONlY. 

DIM 
A 
B 
C 
o 
G 
H 
J 
K 
L 
S 

INCHES 
MIN MAX 

0.485 0.515 
0.230 0.280 
0.060 0.D65 
0.015 0.019 

O.05OBSC 
0.025 0.D4D 
0.004 0.007 
0.25D 0.370 

0.45D86C 
0.73D 



Package Outlines and Mechanical Data 

Flat Pack (FP) 

NOTES 

22 

15 
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Itlo.25(O,010)@ITI A@I B@I 

CASE 865-01 

MOTOROLA MILITARY MECL DATA 
7-7 

NOTE5: 
1. DIMENSIONS AND TOlERANCING PER ANSI 

YI4.5M,I982. 
2, CONTROlliNG DIMENSION: INCH. 
3. DIMENSIONS A AND B ALLOW FOR LID 

MISALIGNMENT, AND GLASS MINISCUS. 
4. DIMENSION H SHALL BE MEASURED AT THE 

POINT OF EXIT OF THE LEAD FROM THE BODY. 
5. LEAD NUMBER I IDENTIAED BY TAB ON LEAD. 
6. DIMENSION J INCLUDES SOLDER LEAD ANISH. 
7. LEAD NUMBERS SHOWN FOR REFERENCE ONLY. 

DIll 
A 

c 
D 
G 
H 
J 
K 
S 

I ES 
lIN IIAX 

. 0.350 0.400 
0.350 0.400 
0.060 0.080 
0.014 0.019 

O.05OBSC 
0.035 0.043 
0.004 0.007 
0.295 D.330 
0.940 1.010 



Package Outlines and Mechanical Data 

Leadless Ceramic Chip Carrier (LCCC) Package 

~ 

E~3 C tN H~ 

CASE 756A-C12 

MOTOROLA MILITARY MEeL DATA 
7-8 

NOTES: 
1. DIMENSIONS A. AND L ARE DATUMS. 
2. ·T·IS A GAUGE PLANE. 
3. POSITIONAL TOLERANCE FO!l TERMINALS (D): 

20 PlACES. 

Itlto.25(o.o10)@lrIA®1 L®I 
4. DIMENSIONING AND TOLERANCING PER ANSI 

YI4.S,II11!2. 
5. CONTROLLING DIMENSION: INCH. 
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General 
Information 

MECL10H 

MECL10K 

MECL III 

ECLinPS 

Phase-Locked Loop 

Package Outlines 
and Mechanical Data 
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