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DATA CLASSIFICATION

Product Preview

This heading on a data sheet indicates that the device is in the formative
stages or indesign (under development). The disclaimer at the bottom of the
first page reads: “This document contains information on a product under de-
velopment. Motorola reserves the right to change or discontinue this product
without notice.”

Advanced Information

This heading on a data sheet indicates that the device is in sampling, pre-pro-
duction, or first production stages. The disclaimer at the bottom of the page
reads: “This document contains information on a new product. Specifications
and information herein are subject to change without notice.”

Fully Released

Afully released data sheet contains neither a classification heading nor a dis-
claimer at the bottom of the first page. This document contains information
on a product in full production. Guaranteed limits will not be changed without
written notice to your local Motorola Semiconductor Sales Office.
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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 | (1962) and followed this with MECL Il
(1966). These two families are now obsolete and have given
way to the MECL Il (1600 series), MECL 10K, PLL (12000
series) and MECL 10H families.

Chronologically the third family introduced, MECL 111 (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 MECL Il useful for high-speed
testand 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-half the power
of MECL Ill.

Motorola introduced the MECL 10H 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 MECL 10K series.

Compatibility with MECL 10K and MECL Ill 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 of the MECL 10H, MECL 10K, and MECL lll
families. But they provide only the start of any comparative
analysis, as there are a number of otherimportant features 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
MECL 10K

Feature MECL 10H 10,100 Series | 10,200 Series MECL il
1. Gate Propagation Delay 1.0ns 2.0ns 1.5ns 1.0ns
2. Output Edge Speed * 1.0ns 3.5ns 2.5ns 1.0ns
3. Flip-Flop Toggle Speed 250 MHz min 125 MHz min 200 MHz min 300-500 MHz min
4. Gate Power 25 mwW 25 mW 25 mW 60 mW
5. Speed Power Product 25pJd 50 pJ 37 pd 60 pJ

* Output edge speed: MECL 10K/10H measured 20% to 80%, MECL Ilf 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 powerin 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-ORing reduces the number of logic devices required
in adesign 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 controllers 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 10H, MECL 10K, MECLIli,
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 Ill 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. MECL circuits, particularly
those of the MECL 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 MECL 10K and MECL 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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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 inputimpedance 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 voitage 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: Vo =0, VIT=-20V, VEE = -
52 V.

System Logic Specifications — The output logic swing of
0.85V, as shown by the typical transfer characteristics curve,
varies from a LOW state of VoI =-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 “0's”
or “1's.” Then

“0"=-1.75V =LOW
“1"=0.9 V=HIGH

Circuit Operation — Beginning with all logic inputs LOW
(nominal - 1.75 V), assume that Q1 through Q4 are cut off
because their P-N base-emitter junctions are not conducting,
and the forward-biased Q5 is conducting. Under these
conditions, with the base of Q5 held at - 1.29 V by the Vg
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 Q1-Q4 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
Q1 through Q4 so that these transistors will remain cut off.

When any one (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 (Q5) is held at - 1.29 V, the
base-emitter voltage Q5 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, Q1 - Q4 are again turned off and Q5
again becomes forward biased. The collector voltages
resulting from the switching action of Q1-Q4 and Q5 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

Total power supply current drawn from the
positive supply by a MECL unit under test.
Leakage Current from input transistor on MECL
devices without pulldown resistors when test
voltage applied.

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

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

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

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

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

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

LOW level input current, into a node with a
specified LOW level (V| min) 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.

Icc

IcBo

IccH

lccL

lin

INH

iNL

IoH

loL

los
lout

Isc

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).

VBB
VBE

Ve

Vce
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Vcet

Vecez

VEE
VF

VIH
Vigmax

VIHA
ViHAMIN

ViHmin

ViL
ViLmax

ViLA
ViLAamax

ViLmin

Vin
Vmax

VoH

VOHA
VOHAMIN

VoHmax
VoHmiIn

VoL

VoLAa
VoLAmax

VoLmax

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
interface circuits.

Input logic HIGH voltage level (nominal value).
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.

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

Input logic LOW voltage level (nominal value).

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.

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

Input voltage (to a circuit or device).

Maximum (most positive) supply voltage,
permitted under a specified set of conditions.
Outputlogic HIGH voltage level: The voltage level
atan output terminal for a specified output current,
with the specified conditions applied to establish
a HIGH level at the output. .
Output logic HIGH threshold voltage level.
Minimum output HIGH threshold voltage level for
which performance is specified.

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

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

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.

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

Maximum output LOW level voltage for
given inputs.

IF on TTL

VoLmin
VTT

VoLs1

VoLs2

t+

tr
t
t+—
t-+

tX+Y+

X+

tx -

fTog
fshift

Minimum output LOW level for
given inputs.
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 VEg voltage
level.

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

voltage

Time Parameters

Waveform 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
tRCS
tAA

Chip Select Access Time
Chip Select Recovery Time
Address Access Time

Write Mode (Memories):

tw
twspD
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

MOTO‘ROLA MILITARY MECL DATA

1-6



CIRCUIT DESCRIPTION (continued)

Temperature:

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

Tstg

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

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

DIA Thermal resistance of an IC package, junction
to ambient.

2Jc Thermal resistance of an IC package, junction
to case.

Ifpm Linear feet per minute.

DCA Thermal resistance of an IC package, case

to ambient.

Miscellaneous:

eg Signal generator inputs to a test circuit.

TPin Test point at input of unit under test.

TPout Test point at output of unit under test.

D.U.T. Device Under Test.

Cin Input capacitance.

Cout Output capacitance.

Zout Output impedance.

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

RL Load resistance.

RT Terminating (load) resistance.

Rp 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 ECL logic function is the NOR function (positive
logic). Therefore, the designer may either design ECL 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.

Vo =GND

A B
Vpg =-1.29 VOLTS
Vgg =-5.2 VOLTS
Figure 4.
Table 1.
Truth Table
Inputs Output
A B C
Lo LO HI
LO HI LO
Hi LO LO
HI HI LO
HI'=-0.9 volts
LO =-1.7 volts
Table 2. Table 3.
Negative Logic Positive Logic
Inputs Output Inputs Output
A B C A B C
1 1 0 0 0 1
1 0 1 0 1 0
1 1 1 0 0
0 1 1 1 0
C-=AeB C-A:B
A A

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 0. 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 0. 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

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 familiarand 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-Hill, 1962

Inputs | Positive Logic

A B AND OR NAND NOR EXOR COIN *

LO LO LO LO Hi HI LO HI

LO HI LO HI HI LO HI LO

HI LO LO HI HI LO Hi LO

HI HI HI Hi LO LO LO HI

A B NAND COIN * EXOR
Inputs | Negative Logic —|

* Coincidence

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 majorimportance
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.

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

Thelimit 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.

Characteristics Symbol Unit MECL 10H MECL 10K MECL I
Power Supply VEE Vdc -8.0t0 0 -8.0t0 0 -8.0to 0
Input Voltage (Vo = 0) VIN Vde 0to VEE Oto VEg O0to VEE
Output Source Current Continuous louT mAdc 50 50 40
Output Source Current Surge louT mAdc 100 100 —
Storage Temperature ngt °c -65t0+150 | -65to + 150 | —651t0 + 150
Junction Temperature Ceramic Package (1) Ty °c 165 165 165 (2)
Junction Temperature Plastic Package (3) Ty °c 140 140 140

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

NOTES: 1.Maximum Ty may be exceeded (< 250°C) for short periods of time (< 240 hours) without significant reduction in device life.
2. Except 1670 which has a maximum junction temperature = 145°C.

3. For long term (2 10 yrs.) max Ty of 110°C required. Max Ty may be exceeded (< 175°C) for short periods of time (< 240
hours) without significant reduction in device life.

Characteristics Symbol Unit MECL 10H MECL 10K MECL lii
Operating Temperature Range Military (1) TA °c -55t0 +125 ~55 to +125 -55to +125
Supply Voltage (VG = 0) VEE Vdc —4.94 10 -5.46 (4) —4.6810-5.72 (2) ~4.68 0 -5.72 (2)
Output Device Military — Q 100 2 to —2.0 Vdc 100 Qto-2.0 Vdc | 100 Q to —2.0 Vdc (4)

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 internal output pulldown resistor.
4. Functional and Data sheet limits.

MOTOROLA MILITARY MECL DATA
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1 a) MECL
10K N
GATE OUTPUT
(MEASURED  _1850 -1.475 -1.105 -0.810 T
TEST LIMIT)
VoHmax 1 0810 1y gy
VoHmin _g¥ N 0960 |* STATE
VoHAmin OR | -0.980
VoLamax JINJ | NoR| —1630
L} / -1.650
LOW
Jomax G —~L 850 | 'sTATE
VoLmin .
Vi min ViHmax
ViLamax | VjHamin
GATE INPUT
(APPLIED TEST Vpg=-1.29V
VOLTAGE) (SWITCHING THRESHOLD)
TEST CONDITIONS: 25°C; Vg =-5.2V;
50 £ MATCHED INPUTS AND OUTPUTS
Figure 7a. MECL 10K
b) MECL
10H
-1950 148 1113 0810 ¥
VoHmax -0.810 HIGH
Vonmin /] v ~0.980 STATE
. Sam -1.630 }
VoLmax Low
1 1
VoLmin -1.950 | ° STATE
Vi min ViHmax
ViLmax | ViHmin
GATE INPUT
(APPLEDTEST }=  Vpp=-128V
VOLTAGE) (SWITCHING THRESHOLD)
Figure 7b. MECL. 10H
MECL TRANSFER CURVES

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 10K/10H family are shown in Figures 7a and
7b respectively.

Itis 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 min/max logic level parameters.

The first set is obtained for 10K by applying test voltages,
ViLmin and V|Hmax (sequentially) to the gate inputs, and
measuring the OR and NOR output levels to make sure they
are between VpoLmax and VopLmin, and VpoHmax and
VOoHmin specifications.

The second set of logic level parameters relates to the
switchingthresholds. This set of data is distinguished by an “A”
in symbol subscripts. Atest voltage, Vj_amax, is applied to the
gate and the NOR and OR output are measured to see that
they are above VoHAMin and below the Vo omax levels,
respectively. Similar checks are made using the test input
voltage ViHAMIN.

The result of these specifications insures that:

a) The switching threshold (= Vgp) 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.

T
85°C
N
AN Z
-0.950 = > 7
@ \ Vd
g /f \\ 85°C \\ \ l -30°C 25°C—
g 25°C —— | OROUTPUT
W L-30°C
% ~1.350 \
g \
z
E 85°C 85°C
'é | L\ 25°C—
-1.750
- 7 L NOROUTPUT
25°C .
s e e

-16 -14 -2 -0
INPUT VOLTAGE (VOLTS)

Figure 8. Typical Transfer Characteristics as a
Function of Temperature (MECL 10K)"

MOTOROLA MILITARY MECL DATA

1-10



VOLTAGE MECL 10H MECL 10K MECL Il
AVoH/A VEE 0.008 0.016 0.033
AVQL/AVEE 0.020 0.250 0.270
AVgp/A VEE 0.010 0.148 0.140
Figure 9. Typical Level Change Rates
NOISE MARGIN possible for this voltage (considering worst case

“Noise margin” is a measure of the logic circuit’s resistance
to undesired switching. MECL noise margin is defined interms
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 VpopLmax, VjHamin equal V)Hmin and
ViLAmax equal V) max. Guaranteed noise margin (NM) is
defined as follows:

NMHIGH LEVEL = VOHAMIN - V|HAMIN

NMLOW LEVEL = ViLAmax - VoL Amax

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 V|_amax, MECL gate #2
can begin to enter the shaded transition region.

This is a “worst-case” condition, since the Vgopamax
specification point guarantees that no device can enter the
transition region before an input equal to V| Aomax is reached.
Clearly then, V|_amax 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

-1.475 -1.105
/ OR
VoHAMIN -0.980
T ¥

VoLAmax =

GATE 4 1630
OUTPUT —_—

GATE
INPUT Vitamax | ViHamax

Vg (SWITCHING THRESHOLD)

SPECIFICATION POINTS FOR DETERMINING NOISE MARGIN

R e c

-

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 Vo amax.

Note that Vo Amax is more negative than V) amax.

Thus, with VoL Amax at the input to gate #2, the transition
regionis notyet reached. (The input voltage to gate #2is still to
the left of V| amax 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 Vi amax. 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

—-1.475V - (-1.630 V)
—-—155mV.
Similarly, for a HIGH state:
NMHIGH — VOHAMIN = V|HAMIN
—-0.980V - (-1.105V)
—125mV

A HGHNOSE [ VOHA min
MARGIN —T—  ViHamin®
HIGH
STATE
Low A~ LOWNOISE { —  Viama
} STATE MARGIN —— vouama

* VOHA min = VOH min, VOLA max = VOL max,
VIHA min = VIH min and VILA max = VIL max for MECL 10H

—3

= un

B \l #2;

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
isto 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.

OVERSHOOT

Guaranteed
Worst-Case dc Typical dc Noise
Noise Margin Margin
Family v v)
MECL 10H 0.150 0.270
MECL 10K 0.125 0.210
MECL il 0.115 0.200

50%

-/

MECL WAVEFORM TERMINOLOGY

t-=tf t+=1t t==tf

MECL Il RISE AND FALL TIMES

/ \ HIGH LEVEL
UNDERSHOOT ﬁl_A.[\ \
VIHA
/ \ VBB
/ \ VILA
LOW LEVEL
UNDERSHOOT { Vour O

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.

VIN—X

—

Z 50%

Voyt NOR

“log = t-+ e

MECL PROPAGATION DELAY

=ty

MECL 10K/10H RISE AND FALL TIMES

Figure 11. Typical Logic Waveforms

MOTOROLA MILITARY MECL DATA



thold

50%

™ lewp [
Q .
6 ................. -l
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 tho|d 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 1l

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
** 0.1 UF-DECOUPLES FIXTURE

*** 25 UF-DAMPENS SUPPLY VARIATIONS
CHANNEL A

COAX

—___ DO

PULSEee

GENERATOR

e PULSE GENERATOR MUST BE CAPABLE
OF RISE AND FALL TIMES OF 2.0 ns FOR
10K AND 1.0 ns FOR 10H AND MECL Ill

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, Voc2, and VEE pinsto ground. 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
RG58/U or RG188A/U, 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 Tpgyt 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 lIl.
In addition, the generator voltage must have an offset to give
MECL signal swings of ~£400 mV about a threshold of ~ + 0.7
VwhenVcc=+2.0VandVEg =-3.2V 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 puF
capacitors to ground. The V¢ pins are bypassed to ground
with 0.1 uF, 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.

Veo=+20V

CHANNEL B
OR NOR

* COAX * COAX

DUT

= VEg=-32Vdc
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 Vo point at
ground potential and the VEE pointat—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 Vo
line is not cancelled out in this fashion. Hence, a good system
ground at the Vg bus is required for best noise immunity.
Also, MECL 10H circuits may be operated with VEg at-4.5V
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 VEg 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 10H are unaffected by variations in VEE because of the
internal voltage regulation.)

Onlogic 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 uF
anda 100 pF capacitor atthe power entrance to the board, and
a 0.01 pUF low-inductance capacitor between ground and the
-5.2 V line every four to six packages, are recommended.

Most MECL 10H, MECL 10K and MECL lli circuits have two
Vg leads. Vo1 supplies current to the output transistors
and Ve 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 Vo1 pins. All Vo 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 notinclude 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 particular functional blockin 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 external 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.

Terminating Resistor Value Output Transistor | Terminating Resistor
Power Dissipation Power Dissipation
(mW) (mW)
150 ohms to — 2.0 Vdc 5.0 4.3
100 ohms to — 2.0 Vdc 75 6.5
75 ohms to — 2.0 Vdc 10 8.7
50 ohms to—2.0 Vdc 15 13
2.0 kohms to VEE 25 77
1.0k ohmto VEE 4.9 15.4
680 ohms to VEE 7.2 22,6
510 ohms to VEE 9.7 30.2
270 ohms to VEg 18.3 57.2
82 ohms to Vo and 130 ohms to VEg 15 140

Figure 14. Average Power Dissipation In Output Circuit External Terminating Resistors
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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 showingtypical output voltage levels as a function of
the load current for MECL 10H, MECL 10K and MECL |l
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 outputimpedance 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 per fanoutload 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, V=1 + Cy/Co. Here Cq is the normal
intrinsic line capacitance, and Cq 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 Zg = 50 ohms, maximum stub length would be
4.5inches (1.8 in. for MECL Ill). But when Zo = 100 ohms, the
maximum allowable stub lengthis decreasedto 2.8inches (1.0
in. for MECL 1lt).

The input loading capacitance of a MECL 10H and MECL
10K gate is about 2.9 pF and 3.3 pF for MECL Il. 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 inputimpedance of a differential amplifier, as used inthe
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 aresult, unused inputs may be left unconnected (the
resistor provides a sink for IcgQ 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 kQ 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
thatreceiver must be tied to the Vgp pin provided and the other
input goes to VEE.

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

(LOAD LINES FOR TERMINATION TO - 2.0 Vdc) 25°C

50 ™ }
o VOH| min VIHA
50Q voy / VBB Vja
=30 marf ) Il vor /, VoL
E 75 Q\ / : I max l min
32
_o \'\}\ I T / /
100Q /
10 / —
. // 1

0 05 -1.0 -1.5 20
Vout (VOLTS)

(LOAD LINES FOR TERMINATION TO VgE = (- 5.2 Vdc) 25°C
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40 VOH min VBB VLA v
VoL oL
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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:

Ty=Ta+Pp(@yc +Icp)

or

Ty=Ta+PD(@yA)

where

Ty = maximum junction temperature

TA = maximum ambient temperature

Pp = calculated maximum power dissipation including ef-
fects of external loads (see Power Dissipation on Page 1-14).

Dyc = average thermal resistance, junction to case

DA = average thermal resistance, case to ambient

JJA = average thermal resistance, junction to ambient

m
@

This Motorola recommended formula has been approved by
RADC and DESC for calculating a “practical” maximum oper-
ating junction temperature for MIL-M-38510 (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, Dca. (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 Dca thermal resistance term.

@Jc 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:

Ty=Tc +Pp(@yc) @)
where T¢ = 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. In 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 Still Air
Package Description 69a 8uc
(°C/Watt) (°C/watt)
No. Body Body Body Die Die Area | Flag Area
Leads Style Material WxL Bond (Sq. Mils) | (Sq. Mils) Avg. Max. Avg. Max.
8 DIL ALUMINA 1/4"x3/8" SILVER/GLASS 2496 N/A 140 182 35 56
14 FLAT | ALUMINA 1/4"x1/4” SILVER/GLASS 4096 N/A 165 215 28 45
14 DIL ALUMINA 1/4"x3/4” SILVER/GLASS 4096 . N/A 100 130 25 40
16 FLAT BEO 1/4"x3/8" SILVER/GLASS 4096 N/A 88 114 13 21
16 FLAT | ALUMINA 1/4"x3/8" SILVER/GLASS 4096 N/A 140 182 24 38
16 DIL ALUMINA 1/4"x3/4" SILVER/GLASS 4096 N/A 100 130 25 40
20 PLCC EPOXY | 0.035"x0.035" EPOXY 4096 14,400 74 82 N/A N/A
24 FLAT BEO 3/8"x5/8" SILVER/GLASS 8192 N/A 40 52 6 10
24 FLAT | ALUMINA 3/8"x5/8" SILVER/GLASS 8192 N/A 64 83 11 18
24 DIL (6) | ALUMINA 1/2°x1-1/4" SILVER/GLASS 8192 N/A 50 65 10 16
28 LCC EPOXY 0.45"x0.45" EPOXY 7134 28,900 65 68 N/A N/A

Figure 16. Thermal Resistance Values For Standard MECL I/C Packages
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AIR FLOW

The effect of air flow over the packages on @ja (due to a
decrease in @) is llustrated 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 OR/NOR 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, Bya is
50°C/W. With T (air flow temperature at the device) equal to
25°C, the following maximum junction temperature results:

Ty=PD(@yp) + TA

Ty =(0.195 W)(50°C/W) + 25°C = 34.8°C

Under the above operating conditions, the MECL 10K quad

T 1]
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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)

MAXIMUM ALLOWED

MAXIMUM ALLOWED

gate has its junction elevated above ambient temperature by
only 9.8°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 Ill 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
packageis a function of the air flow 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 inthe
junction temperature of each dual-in-line package as the air
passesover each device. For higher rates of flow the change in
junction temperature from package to package down the air-
stream will be lower due to greater cooling.
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Figure 17c. Ambient Temperature Deratin§ Curves
(Plastic Dual-in-Line Package)
2000
= 1750
AN
2 150 N 28 LEAD
CZ> 1250 &
£ N,
& 1000
@ N
122} N
3 750
o« A
= 500 20LEAD
S AN
250 ‘\
025 50 75 100 125 150 165 175 200

Ta, AMBIENT TEMPERATURE (°C - STILL AIR)

Figure 17d. Ambient Temperature
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K Junction Temperature 10H, and PLL devices are given for an operating temperature
Power Dissipation (mW) ° o o
Gradient (°C/Package) range from — 55°C to + 125°C. These values are based on
200 0.4 having an air flow of 500 Ifpm over the socket or P/C board
250 05 mounted packages with no special heat sinking (i.e.,
300 063 dual-in-line package mounted on lead seating plane with no

contact between bottom of package and socket or P/C board
400 0.88 and flat package mounted with bottom in direct contact with

. . non-metallized area of P/C board).
Figure 19. Thermal Gradient of Junction Temperature The designer may want to use MECL devices under

(16 Pin MECL Dual-in-Line Package) conditions other than those given above. The majority of the
Devices mounted on 0.062" PC board with Z axis spacing of 0.5". low-power device types may be used without air and with
Air flow is 500 Ifpm along Z axis. higher @ja. However, the designer must bear in mind that

junction temperatures will be higher for higher @ja, even
THERMAL EFFECTS ON NOISE MARGIN though the ambient temperature is the same. Higher junction

The data sheet dc specifications for standard MECL 10K, temperatures will cause logic levels to shift.
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As an example, a 300 mW 16 lead dual-in-line ceramic
device operated at @ a = 100°C/W (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 &ya = 50°C/W.
(Level shift = AT x 1.4 mV/°C).

Iflogic levels of individual devices shift by different amounts
(depending on Pp and @ja), noise margins are somewhat
reduced. Therefore, the system designer must lay out 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-
ingare intended to provide the designer with sufficientinforma-
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 countare small. If possible, the Voo
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
V¢ ground plane (now on the opposite side of the board from
the packages), thus maintaining a microstrip signal line envi-
ronment.

Two-ounce copper P/C board is recommendéd 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.

CHANNEL

<

WIPER

Figure 20. Channel/Wiper Heat
Sinking on Double Layer Board
0000808

L /g ~
16-PIN DUAL

] =5

MOUNTING
SCREWS

RETAINER CLIP
IERC DC

CERAMIC PACKAGE

HEAT DISSIPATER
IERC-LIC-214A2WCB

THERMAL
PASTE

MOUNTING

v HOLE

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 @ya < 100°C/
W, a suitable heat sink is the IERC-LIC-214A2WCB shown in
Figure 21. This sink reduces the still air @A to around 55°C/
W. By mounting this heat sink directly on a copper ground
plane (using silicone paste) and passing 500 Ifpm air over the
packages, DA is reduced to approximately 35°C/W, permit-
ting use at higher ambient temperatures or in lowering T 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 @ . 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 Pp >800 mW.
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INTERFACING MECL TO SLOWER LOGIC TYPES

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

For systems where a dual supply (—5.2V and + 5.0 V) is not
practical, the 10H750 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.

MECL alsointerfaces 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 MOS logic, MOS 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 11
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 Il 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 Ill 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 lll 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 kS 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
ohmto 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 Il 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 (ZQ) of the line. A
terminating voltage (VTT) of — 2.0 Vdc must be supplied to the
terminating resistor.

L >y

52V
(A)
) > - ) 3=
20V (V) 8
) —p—w 3
Rp o
52V ©

Figure 22. Pull-Down Resistor Techniques

Another method of parallel termination uses a pair of resis-
tors, R1 and Ro. Figure 23b illustrates this method. The
following two equations are used to calculate the values of

R1 and Ro:
R1=1.62Z0
Ro=2.62Zp

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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Figure 23a. Parallel Terminated Line

To maintain clean wave fronts, the input impedance of the
driven gate must be greater than the characteristicimpedance
of the transmission line. This condition is satisfied by MECL
circuits which have high impedance inputs. Using the appro-
priate terminating resistor (Rg) 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. R 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 (shownin 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 Iil 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.

52V

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.
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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
characteristicimpedance 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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Figure 25. Twisted Pair Line Driver/Receiver
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Figure 26. Parallel Fanout Techniques
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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 of this application
technique is shown in Figure 28.

Because of the very high clock rates encountered in MECL
Il 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 lll 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 100-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 OR/NOR 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 receiveris
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 Vgp reference voltage (differential inputs) the noise
margin fromboardto board s alsoindependent of temperature
differentials.
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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 HB205/D and Application
Note AN726/D).

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 high 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
at a time.
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System Considerations - A Summary of Recommendations

MECL 10H MECL 10K MECL Il
Power Supply Regulation + 5.0% (1) 10% (2) 10% (2)
On-Card Temperature Gradient 20°C Less Than 25°C Less Than 25°C
Maximum Non-Transmission Line Length (No Damping Resistor) 1.0" 8.0" 1.0"
Unused Inputs Leave Open (3) Leave Open (3) Leave Open (3)
PC Board Multilayer Standard 2-Sided or Multilayer
Multilayer
Cooling Requirements 500 Ifpm Air 500 Ifpm Air 500 ifpm Air
Bus Connection Capability Yes (Wire-OR) Yes (Wire-OR) Yes (Wire-OR)
Maximum Twisted Pair Length (Differential Drive) Limited By Cable Re- | Limited By Cable Re- | Limited By Cable Re-
sponse Only, Usually | sponse Only, Usually | sponse Only, Usually
>1000° >1000 >1000’
The Ground Plane to Occupy Percent Area of Card >75% >50% >75%
Wire Wrap may be used Not Recommended Yes Not Recommended
Compatible with MECL 10,000 Yes - Yes

(1) All dc and ac parameters guaranteed for VEg = - 5.2V + 5.0%.

(2) At the devices (functional only).
(3) Except special functions without input pull-down resistors.
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Family Overview

INTRODUCTION

Recent advances in bipolar processes have led to a
proliferation of very high speed LS| and VLS| 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 I/O 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 aithough the
trendis to push more and more of the 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 of the 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
currentdrive 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 ormore ECL line receivers are less
susceptible to common mode noise. In addition their differen-
tialinputs need only a few hundred millivolt voitage differences
to correctly interpret the logic.

HIGH SPEED DESIGN PHILOSOPHY

Today atruly 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 fallinginputs and susceptibility to noise are all phenomena
which are exacerbated by Vgg 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 1.5 pF and is
virtually independent of input fanout as the device capacitance
is less than 5% of the 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
ofintegration 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 onthe 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 perVcco
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 Il process, a process which is two generations
ahead of the process used in the development of the 10H fami-
ly. The small geometries and feature size of the MOSAIC 1li
process enables the ECLInPS logic family to boast of a nearly
three fold improvement in speéd at less than half the power of
the existing ECL logic families.

The MOSAIC IlI process is a double polysilicon process
which uses a unique self-alignment scheme for device elec-
trode and isolation definition. The process feature self aligned
submicron emitters as well as polysilicon base, collector and
emitterelectrodes. 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 Il process.

Figure 30. MOSAIC Il Cross Section

By incorporating the use of polysilicon contacts and
resistors through the MOSAIC il process, the parasitic
capacitances of an ECLIinPS 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 50 Q loads. The small geometries of the process,
nearly 350% reduction in device area compared to a 10H
device, allow these internal gate delays to be achieved at only
800 pA 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 10K. 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 -5.46 V.

The section below presents a comparison between the two
standards in the new context of the 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 onan 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 somewhatin DC parame-
ters, are nearly identical when one compares the AC
performance for a given device. There may be very small
differencesinthe AC measurements due to the slightly smaller
output swing of the 100E 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 /0
versus board space relationship. Although the DIP package of-
fered alevel 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 CERQUAD package emerged as the clear favor-
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 CERQUAD 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 foundin the package section of
this databook.

Thermally the standard CERQUAD exhibits a 6 of 33.4°C
per watt at 500 Ifpm air flow. With this thermal resistance most
28 pin functions can be implemented with the MOSAIC Ill 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
ECLIinPS 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 rise/fall times of the 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
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Figure 31. ECLInPS tpq 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
contactan 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
fmax parameters. Motorola defines the setup time of a device
as the minimum time, prior to the transition of the clock, thatan
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 specificationis in referencetoa
master reset operation this parameter is often called reset re-
covery time.
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Figure 32. ECLinPS Set-Up and Hold Waveforms

fmax 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,
oramiscount. 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 fshjft and feount, 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

— CLOCK

Figure 33. fiax 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 mustin the test setup, as the two power supplies are
bypassed to this ground plane. A 20 pF capacitor from the two
power supplies to ground is used to dampen any supply varia-
tions. An RF quality 0.01 pF capacitor from each power pin to
ground is used to decouple the fixture.

These 0.01 uF 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 willimprove 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
mustalso be shifted by an equalamount. Table 5 gives the typi-
calinput 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

ECL Levels After Translating By +2.0 V

Thetestfixture should be in a controlledimpedance 50 Q en-
vironment, with any non-50 Q interconnects, or stubs, kept as
short as possible (< 1/4”). 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 GHzis adequate. In addition, the cables from the device
under test (DUT) to the inputs of the scope should be matched
in length to prevent any errors due to different path lengths
from the DUT 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 FR4 laminate 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
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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 suppliesin
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).

Vcc SUPPLY

As with all previous ECL families, the ECLInPS logic family
is designed to operate with negative power supplies, in other
words, with Vg connected to ground. However ECLInPS cir-
cuits will work fine with positive power supplies as long as
special care has been takento ensure a stable, quiet Vo 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¢ plane as the
internal switching references and output levels are all derived
off of the V¢ power rail. Thus any perturbations on this rail
could adversely affect the noise margins of a system.

VEE = VEE(min) to VEg(max); Vcc = Veco = GND

Ta=0°C Ta=25°C Ta =85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
tr Output Rise/Fall Time 300 800 300 800 300 800 ps
tf (20 - 80%)

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-5.2V 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 VEg 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 VEg power supply in an ECL system
needs to be bypassed. Itis recommended that the VEE supply
be bypassed at each device with an RF quality .01pF
capacitor to ground. In addition the supply should also be
bypassed to ground with a 1 uF - 10 uF 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 VT 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.

VT SUPPLY

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-
lenttermination schemes are going to be used, a V1T supply is
amustin 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 VT supply.

As was the case for the VEE supply, a dedicated power
plane, liberally bypassed as described above, should be used
for the VTT 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

AllECLinPS devices haveinternal 50 kQ-75kQ 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 connectionto
VTT.

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 Vg will saturate the input
transistorand 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 VG rail and more typi-
cally no higher than the specified V|Hmax 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¢ line by reducing
the current being switched through the inductance of the Voo
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 of the pair should be ter-
minated. This termination scheme minimizes the currentbeing
switched through the V¢ pin and thus minimizes the noise
generatedon V. If, however, neither of the outputs of acom-
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 Q 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
Vcco connection is zero. The current simply switches
between the two outputs. However for the single ended output,
the current change flows through the Voo connection of the
output device. This current change through the Voo 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 (VcCO, VCCA etc.) and the internal
circuitry. By doing this the noise generated onthe Voo of the
output devices would see a highimpedance internal to the chip
and not couple onto the the VG line which controls the output
and internal bias levels. Unfortunately in practice the noise
generated on the Vocco 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 Voo line would
also be seen on the Vg line.

For the ECLInPS family and its associated edge speeds it
was decided that multiple Voo 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 Vcco pin. Initially the
Vce and Voo 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 Vo and Voo metal common inter-
nal to the package. Subsequent evaluation showed that
because of the liberal use of Vo O 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 Vg 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 Vg 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¢ noise
due to the added inductance of the socket pins.
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Figure 35. ECL 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 CMOS 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 ps/pF 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 of the 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. For this 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 pinis 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 current to the load. Ifthe
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 lagin 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
andthe time it takes 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

ECL families. The package delay of even the 28-lead LCC is
a significant portion of the transition times for an ECLIinPS
device. Therefore even in the best case situation described
above one can expect an = 200 mV glitch on the OR-tied line.
A dlitch 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.

= e
KT

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). By following these guidelines
the practice of wire-ORing ECL outputs can be expanded to
the ECLIinPS 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 10H 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
fromthe threshold of the input to the 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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shiftin the switching reference. Obviously the magnitude of the
delay difference is also proportional to the edge rate of the in-
put. Inaddition 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 aresultforthe 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.

Vpg MAX
Vpg NOM 50%
DATA Vg MIN

Tpp NOM

Tpp MAX
Tpp NOM

Tpp MIN

Tpp NOM

LN

Figure 37. Delay versus Switching Reference Offset

OUTPUT

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 builtin 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
a2 nsrange 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 10H 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
ECLinputsand 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.

SYSTEM 1

SYSTEMT SYSTEM 1 |.=rLr

CLOCK ouTPLT DATA Q &YPSJTEMQ

D-ELIP
SYSTEM2 _mn FLOP SYSTEM 2
CLOCK CLOCK
SYSTEM 1
3182?”‘ SYSTEM 1} =TTy DATA  Qf—{ SysTEM2
QUTPUT INPUT
D-FLIP D-FLIP

SYSTEM?2 _rim FLOP FLOP SYSTEM 2
CLOCK = CLOCK
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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 for the
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 simuitaneously. 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 ofimportance 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.

%
LN

Figure 39. Metastable Behavior of an ECL Flip Flop

For the 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 orimpossible 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's1 equation, combined
with the standard MTBF equation, to develop the following re-
lationship:

MTFB = 1/(2 *fc *fp *Tp *10 —(At1))

where:
fc: Clock Frequency
fp: Data Frequency
Tp: FF Propagation Delay
At: Time Delay Between FF Clocks
©: Time Delay Between FF Clocks

Notethatthe clock frequency, data frequency and time delay
between flip flops are user defined parameters, thus itis 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 —(A/200 ps))

where:
solving for an MTBF of 10 years yields:
At: = 3.1 ns therefore:
Tp=At:+Tp=39ns

So foran 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.

1Stoll, 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 ECLIinPS 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 (<300MHz) 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.

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 G10 and FR4, the fire resistant
version of G10.

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

GROUND PLANE

Figure 40. Microstrip Line

Z0= —Bl__ In

V (er + 1.41)

(5.98 * h)

oBw (eqt. 1)

where:

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.t<wh<3.0and1<g <15

Material Dielectric Dissipation Thermal Coefficient Tensile
Constant Factor of Expansion Modulus
Glass-Epoxy 4.8 (1MHz) 0.022 (1MHz) 13- 16 (10-6/°C) 25
PTFE 2.1 (10GHz) 0.0004 (10GHz) 224 (10-6/°C) 0.05
Glass-Polyimide 4.5 (1MHz) 0.10 (1MHz) 12 - 14 (10-6/°C) 2.8

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 thatit extends past each edge of the signal line by atleast
the width of the signal line.
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Figure 41. Microstrip Impedance versus Trace Width
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Figure 42. Line Capacitance versus Line
Impedance and Trace Width

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 Equation1 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 = 1.016V(0.475 * ¢ + 0.67) ns/foot (eqt. 2)
where:
¢r = 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
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)

w
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Figure 44. Stripline Structure
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The characteristic impedance of the stripline is given by:

60 4b

20 = (eqt. 3)
Ver 0.671(0.8w +t)

where:

er = Relative Dielectric Constant of the Substrate

w = Width of the Stripline

t = Thickness of the Stripline
h = Distance Between the Two Ground Planes

Equation 3is accurate for the following dimension ratios:

wi(b - ) < 0.35 and tb < 0.25

Once again, using a fairly typical € 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. Stripline 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
= Tpd/Zo. 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 = 1.016Vgr ns/ft (eqt. 4)
where:
¢ = 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 play a
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:

1. Maintain a uniform trace width.

2. Cutthe 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.

1Y
A

1.6w-2.0w

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). Itis 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 ECLIinPS output as a single time
constantdriver circuit terminated witha 50 Q load, the required
line bandwidth (fc) can be calculated as follows.

fo = 0.35/tR (eqt. 5)
where:
tR = 10% to 90% Rise Time

Converting the typical 20%-80% rise time value of 400 psto 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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Typically for an ECL system the minimum peak to peak
signal swing is 600 mV. The nominal peak to peak signal swing
for the ECLInPS family is approximately 850 mV. Thus, the
maximum permissible attenuation is:

Loss (dB) =20 *log (VIN/VO)
=20"log (0.85/0.6)=3.0dB

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 TpPD e
Microstrip 145 ps/in 4.8
Stripline 185 ps/in 4.8
Coaxial Cable 123 ps/in 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, P(_.

PL=(RT-Z0)/(RT +Z0) (eqt. 6)
where:

RT = Load Impedance, and

Z0o = Characteristic Impedance of the Line

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

reflection coefficient, Pg.

Ps=(Rs-Z20)/(Rs +Z0) (eqt. 7)
where:

Rg = Source Impedance

Z0 = 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.

VEE

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 of the input to the receiving gate, subsequently
causinganincreaseinthe net propagation delay. A reasonable
negative-going signal swing at the input of the receiving gate
results when the value of R is selected to produce an initial
step of 600 mV at the driving gate. Hence:

1*Zp>06 (eqt. 8)
(VOH - VEE)/(RE+Z0)*2020.6
6.2Z0 2 RE (10E), 4.9Z0 = RE (100E) (eqt. 9)

Load resistors of less than 180 Q 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 VB drop.

When the driver gate delivers a full ECL swing, the signal
propagates from point A arriving at point B a time Tp later. At
point B the signal is reflected as a function of p|. The input
impedance of the receiving gate is large relative to the line
characteristic impedance, therefore:

PL=(RT-20)/(RT+Z0)=1 (eqt. 10)

A large positive reflection occurs resulting in overshoot. The
reflected signal reaches point A at time 2Tp, 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 << Zp). In this case the reflection
coefficient is negative.

Ps=(Ro-Zo)/ (RO +20) (eqt. 11)

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

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 receivinginput. Thus, the maximum
line length can be determined using Equation 12.

Lmax < tR/2*Tpp (unit length) (eqt. 12)

where:

L

R

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

Line Length
Rise time
Propagation Delay per unit Length

TpD'=TPD*V(1+Cp/(L*CQ))
Substitution of the modified delay per unit length into Equation
12 and rearranging yields Equation 13:

tR2(2*L)* Tpp*V(1+Cp/(L*Co)) (eqt. 13)

Solving Equation 13 for the maximum line length produces:
Lmax=0.5* (V((Cp/Co) ** 2 (eqt. 14)
+(tR/TPD) ** 2) -Cp/Co

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 fora 50 Q line a
stub length of < 0.3 inches will limit the overshoot to less than
40%, and the undershoot to within 20% of the logic swing.
Signal fraces 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.

Microstrip Stripline
Z0 (Q) Fanout =1 Fanout = 2 Fanout =1 Fanout =2
Lmax (in) Lmax (in) Lmax (in) Lmax (in)
50 0.3 0.2 0.3 0.15
68 0.3 0.15 0.25 0.1
75 0.3 0.15 0.25 0.1
82 0.3 0.1 0.25 0.1
90 0.3 0.1 0.25 0.1
100 0.25 0.1 0.25 0.1

Table 8. SPICE Derived Maximum Open Line Lengths for ECLInPS 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 (V) through a resistor (RT) with a
value equal to the line characteristic impedance (Figure 52a).
An advantage of this technique is that power consumption can

be decreased by a judicious chaice of VTT. For 50 Q systems

the typical value of V1T is negative two volts.

o
v S——

70

Rt

viT

Figure 52a. Parallel Termination to VTT

Ra

VEE

Figure 52b. Thevenin Equivalent
Parallel Termination

Figure 52. Parallel Termination Schemes

Although the single resistor termination to V1T conserves
power, it offers the disadvantage of requiring an additional
supply voltage. An alternate 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 V. The values for resistors Ry and Ro may be
obtained from the following relationships:

R2 = (VEE/VTT) *Z0
R1 = (R2 * VTT/(VEE -VTT)

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

(eqt. 15)
(eqt. 16)

R2=26"Zp
R1=R2/1.6

(eqt. 17)
(eqt. 18)

For a nominal 100 E supply voltage of —4.5V and V1T of -2V

Rpo=225"2Z¢0
Ry1=R2/1.25

(eqt. 19)
(eqt. 20)

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

10E 100E
Z0(?) | R(Q R2(Q) | R1(®) R2(Q)
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 V1T 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 Q load into a negative two volt supply
(VTT). Under these conditions the nominal 10 E output levels
are-1.75volts at 5 mA for the 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 for the 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 returned 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 R (low state output
resistance) are obtained from the reciprocal of the slope at the
desired operating point. Many applications require loads other
than 50 Q, the resulting Vo and VQ_levels can be estimated
using the following technique.
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Figure 53. ECLinPS Output Characteristics

10 E DEVICES

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

VOH =770 mV - 6*l4OuT (eqt. 21)
RH
AMA-
—O Vou
~770mV O
= O Vo
Rt
R
AN
viT

-1710 mVI =

Figure 54. Equivalent Model for
Calculating 10 E Output Levels

where:
IHOUT = (=770 mV - V1T)/ (6 Q + RT)

and

VoL =-1710 mV - 8*ILouT (eqt. 22)

where:
ILouT=(=1710mV-VTT7)/ (8 Q +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*lHOUT (eqt. 23)
where:
IHOUT = (-830 mV - VT)/ (6 Q + RT)
Ry
A
VoH
-830 mV
= VoL
Rt
RL
‘V‘v‘v
vIT

~1660mV j>_ =

Figure 55. Equivalent Circuit for
Calculating 100 E Output Levels

and

VoL =—1660 mV - 8*lLouT (eqt. 24)

where:
ILouT =(-1660mV - VTT)/ (8 Q@ + RT)
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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 SIP 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 VT level within the package, again mitigating
any potential crosstalk or feedthrough effects. A 10 pin SIP like
the DALE CSRC-10B21-500J/103M, is suitable for providing
50 Q terminations while maintaining a relatively noise free en-
vironment to non-switching inputs.

T T
d l

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 (RgT) and the output
impedance of the driving gate (Rp) is equal to the line
characteristic impedance.

RsT+R0o =20

RTO:D

RE 2

VEE

Figure 57. Series Termination

Series termination techniques are useful when the
interconnect lengths are long or impedance discontinuities
existon theline. 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
fromthe 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 (AVB) occurs at the input to the
transmission line:

AVB=VIN* (Z0)/ (RsT + Rs + Z0) (eqt. 25)
where!
VIN Internal Voltage Change

Zo = Line Characteristic Impedance
= Output Impedance of the Driver Gate
RgT = Termination Resistance

Since Zp = RST + Rg substitution into Equation 25 yields:

AVB=V|N/2 (eqt. 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.
Whenthe reflected wave arrives atthe source endits 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).

W—a )
—AM——F

2

n (TOTAL NUMBER OF LINES)

Y N\ RsT1

AN B D_EZO >‘
inz—:

VEE

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 RgT and Zp when the
driver output switches to the low state. The value of RE mustbe
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 R 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 returned to VoH. The model
becomes a simple series resistive network as shown in
Figure 60.

RsT

Re VOH

]

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)/ (RE + RST + Z0) (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,

INIT = (1.25"VSWING/2) / Zo (eqt. 28)
To satisfy the initial constraints IMAX > INIT
(VOH-VEE)/ (RE + RST+Z0) > (1.25"VSWING/2)/ Z0
For the 10 E series:

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

[-0.9 - (-5.2)] / (RST + RE + Z0) 20.531 / 2o

7.10*Zo-RsT2RE (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 of the series termination
scheme in which several series terminated lines are driven by
a single ECL gate. The principle concern when applying this
technique is to maintain the current in the output emitter
follower below the maximum rated value. The value for Rg can
be calculated by viewing the circuit in terms of conductances.

GE >Gq +G2 +...+ Gp (eqt. 31)

For the 10 E series:

1/RE21/(7.10"Z01 - RgT1) +
1/(7.10"Zp2 - RsT2) +
1/(7.10*Z03 - R3Tn)

For the case where Zg1=ZQ2=...=Z0np and
RgT1=RsT2=...RSTn

RE<(7.10*Zo +RsT)/n (eqt. 32)

where n is the number of parallel circuits.

For the 100 E series:

1/Rg=1/(6.56"Z01 - RST1) +
1/(6.56*Zp2 - RgT2) +
1/(6.56*Z03 - RsTn)

For the case where Zpo1=Zp2=...=Zpnp and
RsT1=RgT2=...RSTn

RE<(6.56*Zp +RsT)/n (eqt. 33)

where n is the number of parallel circuits.

When aseries terminated line is driving more than asingle
ECL 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 ECL loads when the loads are in the
quiescent high state. A good rule of thumb is to determine if the
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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Figure 61. Noise Margin Loss Example

where:
IT = Sum of l)NH Currents

For the majority of devices in the ECLInPS family the
typical maximum value for quiescent high state input current is
150 pA. 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:

NM[oss=3*150pA*50Q2=22.5mV

ECLinPS I/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 kitincludes 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 ECLIinPS 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 Vgp 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 Vg 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.

Drvr > Revr NM - High NM - Low
10H > 10H 150 mV 150 mV
10H > 10K 145 mV 125 mV
10K > 10K 130 mV 135 mV
10K > 10H 35 mV 130 mV

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

10K DRIVING 10H
I I I R
0 10K VoH RANGE
> NMiGH

=
ugl -12 10H Vi MIN
5
o
5 14

-14 1
z 10H Vj_ MAX
3
5 L6 NMLow
z | I
Z

10K VoL RANGE
-18
0 15 30 45 60 75 90

TEMPERATURE (°C)

Figure 62. Interfacing 10H ECL and 10K ECL
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Figure 63. Interfacing 10H ECL and
10K ECL (continued)

Clockinputs on flip flop devices in the ECLIinPS 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 operationin 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.

o | O ouT
E516
O OUT
KQ
A
< >
3 e 50Q 50Q
0.01 pF
0 = VTT

VBB

Figure 64. Schmitt Trigger w/ 100 mV of Hysteresis

INTERFACING TO TTL/CMOS 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 Vg 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 —0.3V. An ECLInPS device,
dependingonthe inputstructure, may become saturated when
driven with a —0.3V signal. It is recommended that if the
designer is using a GaAs device which produces these ~0.3V
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.

AC COUPLING

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 Vgp switching reference of the
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 itto an
ECLInPS device.

INO—} I

—O OouT
0001pF S 50Q | ES16/

E816 _
O OUT

0.01 uF > g

I 509% 3 50Q
v O
BB Ve

Figure 65. AC Couple Circuit
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The 50 Q resistor of Figure 65 provides the termination
impedance while the Vg pin provides the DC offset. The
capacitor used to couple the signal must have animpedance 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
additionitis important to bypass the Vgg line when usedin this
manner to minimize the noise coupled into the device.

Because the AC signal is biased around Vg, the output
ofthe 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 E816
device is a specialized line receiver with a much higher
bandwidth than alternative ECLIinPS devices, therefore for
frequencies of >500MHz it is recommended 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
inputsignal both inputs will go to Vgg 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
canbe used. The resistor tree between V¢ and Vg creates
an offset between the two inputs so that if the driving signal is
lost a stable defined output will occur.

Vee

gas ko
]

INO— | O ouT
0.001 uF § 500 | ES16/

E816 __
O OUT

0.01 uF L L

i 509% 3 sa
[e) =
v, o)
BB vy

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 arising 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
E816 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 of the 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 Vg pin to a maximum of 0.5
mA. To achieve an offset of greater than 25 mV for the circuit of
Figure 66 the DC current will necessarily need to be greater
than 0.5 mA. To alleviate this dilemma one of the gates of the
E516 can be configured as pictures in Figure 67 to generate a
Vpg 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 Vgg level. If
more current is needed several gates can be connected in
parallel to provide the extra drive capability.

Note that the circuit pictured in Figure 66 will resultinthe Q
outputs going high when the inputs are leftopen. If the opposite
is desired the resistor to Vo can be tied to the inverting input
and Vpp to the non-inverting input.

VeB O O VBB
50Q
SINGLE GATE Vgg GENERATOR
vIT
VBB O Vg
Ves S 50Q
MULTIPLE GATE Vgg GENERATOR
VIT

Figure 67. High Current Vgg Generator
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@ MOTOROLA
4-Bit Binary Counter

ELECTRICALLY TESTED PER:
5962-8759001
The 10H416is a high-speed synchronous, presettable, cascadable 4-bit binary
counter. Itis useful for a large number of conversion, counting and digital integra-
tion applications.
o Counting Frequency, 200 MHz Minimum
o Improved Noise Margin 150 mV (Over Operating Voltage and Temperature
Range)
e Voltage Compensated
¢ MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC BURN-IN
(CONDITION C)
vee 1 5 2 GND
Qq 2 6 3 51Qto VT
Qo 3 7 4 51Qto VT
TC 4 8 5 51Qto VT
PE 5 9 7 OPEN
CE 6 10 8 OPEN
Po 7 1 9 GND
VEE 8 12 10 VEE
Pq 9 13 12 GND
P> 10 14 13 GND
P3 1 15 14 GND
MR 12 16 15 OPEN
CP 13 1 17 CP1
Q3 14 2 18 51Qto VT
Q2 15 3 19 51Qto V1T
Veecz 16 4 20 GND
BURN - IN CONDITIONS:
VIT= -2.0VMAX/-2.2V MIN
VEg =-5.7VMAX/~5.2V MIN
PIN NAMES
NAME FUNCTION
PE Parallel Load Enable (Active Low)
Pn Parallel Inputs
cP Clock Inputs (Clocks on Positive Transition)
CE Count Enable (Low to Count)
MR Master Reset (High forces all Q Outputs Low)
TC Terminal Count (10010, Low at HLLH; 10016
Low at HHHH)
Qp Counter Outputs

Military 10H416

MPO
unm

AVAILABLE AS

1) JAN: N/A
2) SMD: 5962-8759001
3) 883: 10H416/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Voot ] 7 [@ Vece
ar [2] 5] 0
@ [ 4] Q3
T [4 G cp
PE [5] 2] MR
CE E E P3
Po [ 0] Py
vee [E] o] py

MOTOROLA MILITARY MECL DATA
2-2




10H416

T
031I I'-G
wl| |
2| Q
al|
S
2| 0
= s

P3
'—'—T"—_”_ _
%ty 1°
gl O Q|
3|l g
(%2}

2l Q0
P2|_ﬂz
Q1| 1 4Q

|
§| _Q
3|l q
Bl
i
(/2]
2(LQ_Q

P1
Qo|—__'6
w |l 0
zl =%
=i Q
w
£
=
2|98

PE PO MR CE cP

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

Figure 1. 4-Bit Binary Counter Logic Diagram
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10H416

TRUTH TABLE
CE | PE MR cP FUNCTION
L L L z Load Parallel (Pp, to Qp)
H L L Z Load Parallel (Pp, to Qp)
L H L z Count
H H L z Hold
X X L Y44 Master Respond; Slave Hold
X X H X Reset (Qp = Low, TC = High)
L=Low
H = High Voltage Level
X = Don'’t Care

Z = Clock Pulse (Low to High)

ZZ = Clock Pulse (High to Low)
Featuresinclude assertioninputs and outputs on each of the four master/slave counting flip-flops. Terminal countis generated internally inamanner
that allows synchronous loading at nearly the speed of the basic counter.

L Vee
SCOPE A
CHAN A { L
PD100
Rt = Y SCOPE
L 11| | \_]{ CHAN B
Po P1 P2 P3 =
PULSE cP CE p— Rt
GENERATOR h— Sina
— MR Q Qi Q Q3 =

PINA
Clock Input

<~ tPLH tTHL

80% 80%

50% 50%

20% o

Qn or PC Qutput _ : } 20%
—> == 17H —> tPHL

NOTES

1. L1 and Lo = equal length of 50 Q impedance line, < 5.0 pF.
2. RT =50 Q termination of scope.

3. Decoupling 0.1 pF from gnd to VEg and Ve
4.Vcc1=Vece=20V.

5.VEg=-3.2V.

Figure 2. Test Circuit and Waveforms (Clock to Output)
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10H416

NOTES

5.VEg=-3.2

L Vee
SCOPE A
CHANA { L
Rt
L 8100 A SCOPE
= | | l | \ CHANB
Po Pq Pg P3 PE R
PULSE cP CE p— -
GENERATOR € p— 1KQ =
— MR Q Q1 Q Q3
11 L

PiNg

MR

Qn
1. L1 and Lo = equal length of 50 Q impedance line.
2. RT = 50 Q termination of scope.
3. CL = Jig and stray capacitance < 5.0 pF
3. Decoupling 0.1 uF from gnd to VEg and V.
4.Vcc1=Vececa=20V.

V.
tHOLD . tHOLD »

PIND (Pn) )

PG (Cp)

- 50% T 50%

tSETU

J

PINE _'—ﬂ
(PE or CE)

ISETUP

Figure 3. Test Circuit and Waveforms (Master Reset to Output)

50%
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V.iva TO3W AHVLITIN VIOHOLONW

10H416
QUIESCENT LIMIT TABLE *

Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test

Temperature| ViH1 | ViL1 | VIH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL

Each MECL 10H series circuit has been designed to meet the dc specifications

; ) S =25° -0.78 | -1.95 | -1.11 | -1.48 [+1.11 [+0.31 | -5.46 | -4.94 | -2.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C M * o

in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
IganZSg?lcl:{t\searfpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | -1.16 | -151 |+1.01 |+0.28 | -5.46 | -4.94 | -2.94

Symbol Parameter Limits Units 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 =0V, Output Load =100 Qto-2.0V
Min Max Min Max Min Max VIH1 ViL1 VEE1 | VEE2 Vee P.U.T.
VOH High Output Voltage -1.01 -0.78 -086 | -0.65 | -1.06 | -0.84 \ 9-11,7,13 13 8 1,16 2-4,14,15
VoL Low Output Voltage -195 | -158 | -1.95 | -1.565 | -1.95 | -1.61 \ 12,13 13 8 1,16 2-4,14,15
VoOHA | High Output Voltage -1.01 -0.78 -065 | -065 | -1.06 | -0.84 \ 8 1,16 2-4,14,15
VoLA | Low Output Voltage -195 | -158 | -1.95 | -1.665 [ -1.95 | -1.61 v 8 1,16 2-4,14,15
IEE Power Supply Current | - 115 -126 -126 mA 8 1,16 8
4 | Input Current High 265 450 450 | pa | 5-7,9-11 8 1,16 5-7,9-11
IiH1 Input Current High 700 1190 1190 HA 912 8 1,16 12
liL Input Current Low 0.5 0.3 0.5 MA 95_'173’ 8 1,16 5-7,9-13




LC
V1va 103N AYVLITIN YIOHOLOW

10H416

QUIESCENT LIMIT TABLE *
. Test Test Voltage Values (Volts)

ELECTRICAL CHARACTERISTICS Temperature —vi—TViry T Vina | Viiz | Ps7 | Psa [Veer [ Veez [VerL
Each MECL 10H series circuit has beeﬁ dgsigned to meet thfa dc specifigatic_)qs TA=25°C | -0.780 | 1.950 | -1.11 | -148 |+1.11 |+0.31 | -5.46 | -4.94 | 2.94
shownin 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 TA=125°C | -0.650 | -1.950 | -0.96 | -1.465 | +1.24 [ +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tp=-55°C |-0.840 | -1.950 [ -1.16 | -1.51 |+1.01|+0.28 | -5.46 | -4.94 | -2.94
to 0.0 volts.

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::‘:,::g?;'s: Subgroup 9 Subgroup10 | Subgroup 11 Vce =2.0V, Output Load =100 Q to GND
Min Max Min Max Min Max VIN VouTt Ps1 Ps2 | Vcc | VEeL | Clk P.U.T.
tTLH Rise Time 0.5 21 0.5 2.2 0.5 2.0 ns 5-13 4 9-1 7 1,16 8 2,8,14,15
tTHL Fall Time 0.5 241 0.5 2.2 05 | 20 ns 5-13 4 9-1 7 1,16 8 2,3,14,15
tpd Propagation Delay
ClktoQ 1.0 2.6 1.0 2.9 1.0 2.5 ns 12,13 14 7,9-1 1,16 2-4,15
Clkto TC 0.7 2.6 0.7 2.9 0.7 25 ns 12,13 14 7,9-1 1,16 2-4,15
MRto Q 0.7 2.6 0.7 2.9 0.7 2.5 ns 12,13 14 7,9-11 1,16 2-4,15
tSET Setup Time
Pp to Clk 2.0 2.0 2.0 ns 5-7 3,14 57,9-1 1,16 13 3,14
CE or PE to Clk 25 25 25 ns 5-7 3,14 57,9-11 1,16 13 3,14
tHOLD Hold Time
Clk to Py, 1.0 1.0 1.0 ns 3,14 57,9-1 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




(M) mororoLa Military 10H500

Quad 2-Input NOR Gate with Strobe

ELECTRICALLY TESTED PER:

MPG 10H500

The 10H500 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 functional/pinout duplication of the standard MECL ’ I I ’ , I I
10K family part, with 100% improvement in propagation delay, and no increase

in power-supply.

* Propagation Delay, 1.0 ns Typical AVAILABLE AS
® 40 mW Max/Gate (No Load)

e Improved Noise Margin 150 mV (Over Operating Voltage and Temperature

Range) 1) JAN: N/A
2) SMD: N/A
e Voltage Compensated 3) 883: 10H500/BXAJC
¢ MECL 10K-Compatible X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E
CERFLAT: F
PIN ASSIGNMENTS LcC: 2
FUNCTION DIL FLATS LCC BURN-IN The letter “M” appears before
(CONDITION C) the slash on LCC.
veet 1 5 2 GND
Aout 2 6 3 51QtoV
™ Veet E -/ EI Voo
Bout 3 7 4 51 Qto VT
Aout 2] 5] Dout
AIN 4 8 5 OPEN B
our [&] 4] Cour
AN 5 9 7 OPEN
AN [ R
BIN 6 10 8 OPEN
AN E E DN
BN 7 1 9 OPEN
BN [E] " CN
VEE 8 12 10 VEE 8 E =
Common input 9 13 12 OPEN v N 5 5 g%mon
CIN 10 14 13 OPEN EE Inptg
CIN 1 15 14 OPEN (4.5,C.0)
DIN 1216 15 OPEN LOGIC DIAGRAM
DIN 13 1 17 OPEN
Cout 14 2 18 51QtoVTT 4
Dout 15 3 19 51QtoVrT 5 —— 2
Veez 16 4 20 GND
6 —
BURN - IN CONDITIONS: EE}*— 3
VIT= -2.0 VMAX/-2.2V MIN 7]
VEE =-5.7V MAX/-5.2 V MIN 9 —
B >
1 14
11—

MOTOROLA MILITARY MECL DATA
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10H500

Channel A

[

Coaxp

asuF L

+20%I

Channel B

Veg=+20V T
o

1e|—_|1 B Ry

Coaxg
l 0.1puF

T +20%

* Pulse Coax
Generator  O—¢)___ ) D.UT
* Pulse generator must be capable of rise and fall
times of 2.0 ns + 0.2 ns.
R1 =50 Q resistor in series with a 50 Q coax ———1
constituting the 100 Q load S I 0.1 uF + 20%
VEg=-294V =
NOTES
1. Unused outputs should be loaded 100 Q to GND.
2. Length of Coaxp and Coaxg should be equal for equal time delay.
3. 2:1 divider may be used.
4. ty=1t=2.0ns (20% - 80%) + 0.2 ns.
|{
L e K
80% 80%
50 % 50 %
— 20% 20% —
VIN PS2
220ns
tTLH THL
80 % 80 %
50 % 50 %
20% 20%
Voutr
e tp| [e—IPHL-
Vour
80 % 80%
50 % 50 %
20% 20%
NOTES TTHL tTLH

1. VN waveform has the following characteristics:
a) Pulse width 2 20 ns.
b) frequency = 1.0 MHz.

Figure 1. Switching Test Circuit and Waveforms
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10H500
QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Yalues (Yolts)

MECL 10H series circuit has been designed to meet the dc specifications Temporature| Y | Y | Bua | Por | Pea |Veen | Vees | VeEL
S:::vn inthe test table, after thermal equilibrium has been established. The circuitis Ta=25°C | 078 | -1.95 | 1.1 | -148 | +1.11140.31 ] 546 | -494 | -2.94
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.65 | -1.95 | -0.11 | -1.48 [+1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 0.84 | 195 | 1.16 | 151 |+1.01 |+028 | -5.46 | -4.94 | 294
to - 2.0 volts.

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
:::'::;::‘;‘s: Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Q to-2.0V
Min Max Min Max Min Max ViH1 ViL1 VIHA | ViLA | VEE1 | VEE2 | Vce PU.T.
VOH | High Output Voltage | -1.01 | -0.78 | -0.86 | -0.65 | -1.06 | -0.84 | V 1%" 5;'1 8 1,16 2,3,14,15
VOL |LowOutputvottage | -1.95 | -1.58 | -1.95 | -1.565 | -1.95 | -161 | vV | JF 8 1,16 | 2,3,14,15
VOHA | High Output Voltage | -1.01 | -0.78 | -0.86 | -065 | -1.06 | -0.84 | V ;173 8 8 1,16 2,3,14,15
VOLA | Low Output Voltage -195 | -158 | -1.95 | -1.565 | -1.95 | -1.61 \ ;_'175 8 8 1,16 2,3,14,15
IEE Power Supply Current | - 26 -29 -29 mA 8 1,16 8
W4 | input Gurrent High 205 500 500 | pA | (73 8 1,16 47,1013
IH1 | Input Current High 360 610 610 pA 9 8 1,16 9
nL | tnput Current Low 05 03 05 LA s 8 1,16 47,1013




L-2

V.Lva 103N AHVLITIN YIOHOLOW

10H500
QUIESCENT LIMIT TABLE *

* ELECTRIC c CTERISTICS Test Test Voltage Values (Volts)
LECTRICAL CHARA!
Temperature| ViH | VIL | VIHA | ViLA | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications p
. I . L =25° -0.78 | -1.95 | -1.11 -1.48 1.11 | +0.31 | -5.46 | -4.94 | -2.94
shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25"C * *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.11 | -1.48 |+1.24 | +0.36 | -5.46 | -4.94 | -2.94
- than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | 116 | -151 |+1.01 | +0.28 | 5.46 | -494 | 2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional | Subgroup9 | Subgroup 10 | Subgroup 11 Vce = 2.0V, All tests rferenced to Fig 1, Output Load = 100 £ to GND
Min Max Min Max Min Max VIN Vout Vce VEEL P.U.T.
tTLH Rise Time 0.5 1.8 066 | 2.34 0.6 2.1 ns 4,6 2,3 1,16 8 2,3,14,15
THL Fall time 0.5 1.8 0.66 2.34 0.6 21 ns 4,6 2,3 1,16 8 2,3,14,15
Propagation Delay
tPLH Low to High 0.6 1.5 0.84 2.04 0.66 1.92 ns 10, 13 14,15 1,16 8 2,3,14
Propagation Delay
tPHL High to Low 0.6 1.5 0.84 2.04 0.66 1.92 ns 10, 13 14,15 1,16 8 2,3, 14




@ MOTOROLA
Quad OR/NOR Gate

ELECTRICALLY TESTED PER:
5962-8750301

The 10H501 is a quad 2-input OR/NOR 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.

e Propagation Delay, 1.0 ns Typical

* 40 mW Max/Gate (No Load)

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

e Voltage Compensated

¢ MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC BURN-IN
(CONDITION C)

Vel 1 5 2 GND
Aout 2 6 3 50 Q1o VT
Bout 3 7 4 50 Qo VT
AIN 4 8 5 50 Qto VT
Aout 5 9 7 50 Q to VT
Bout 6 10 8 50 Qto VTT
BN 7 1 9 50 Qto VT
VEE 8 12 10 VEE
Dout 9 13 12 510 Qto VT
SIN 10 14 13 510 Qto V1T
CouT 1 15 14 510Qto V1T
Common Input 12 16 15 OPEN
DIN 13 1 17 50 Qto VT
Cout 14 2 18 50 Qto VTT
Dout 15 3 19 50 Qto VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT= —2.0VMAX/- 2.2V MIN
VEE =—-5.7V MAX/~ 5.2 V MIN

Military 10H501

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8750301

3) 883: 10H501/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

J

veer [ €] Veee
four [2] 5] Doyt
Bout E EI Cout
AN [ 5] DIy

Common
Aout [E] 2 R
sour [E] U Cout
B [7] A T
VEE E 21 Dout

LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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Vi
To Channel “A”

10H501

Veet =Veg2=2.0Vde

7
25 uF _I: —J_ 0.1pF

+20% I +20%

Vout
OR

= 50Q 50Q
< +£5.0% < +5.0%
Pulse L I 1 c
Generator o-£) ) i o T O T
Input __| = =
NOTES
1.4y=t=10ns+0.1ns.
2. Pyy > 20 ns.
3. PRF = 1.0 MHz.
1 ] 0.1uF
S T xoo%
VEEL =-2.94 Vdc
NOTES
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 TP\ to input pin
and TPoyT to output pin.
2. Outputs not under test should be connected to a 100 Q resistor to ground.
3. CL = (test jig) < 5.0 pF.
Vin Sl tr p
80 % N\ S1
50 %
20%
\ - — — = Ps2
tPHL tPLH
Vi I
our 80% /
50 %
20% 7
ITHL tTLH
'TLH ITHL
80 % p
50 %
20%
Vout —
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms
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1454
Vivad 103 AHVLITIN VIOHOLOW

10H501

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Yoltage Values (Yo't
h MECL 10H series circuit has been designed to meet the dc specifications Temporature | Vi b Tz | Twz | Pt | Psz | Veer Tee2
sEt?gwn inthe test table, after thermal equilibrium has been established. The circuitis Ta=25°C | 078 | 195 | -1.11 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94
in a test socket or mounted on a printed circuit board and transverse air flow greater TaA=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94
:?n;g(\)lg;;\se.ar fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | -116 | -1510 | +1.01 | +0.28 | -5.46 | 494
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;:p::gr;ls: Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, OutputLoad=100 Qto-2.0V
Min Max Min Max Min Max VIH1 ViL1 ViH2 ViL2 | VEe1 | VEe2 | Vce P.U.T.
VoH | High Output Voltage | -1.01 | -078 | -0.86 | -065 | -1.06 | -084 | v 4127 ) 4127 D 8 116 | 2 13 15;1,61' g
VoL |LowOutputVoltage | -1.95 | -158 | -1.95 | -1.565 | -1.95 | -1.61 | V 4127 o 4127 o 8 1,16 2;13,' 154’61' 2
VOHA | High Output Voltage | -1.01 | -0.78 | -0.86 | -0.65 | -1.06 | -0.84 | V PR DA 8 | 116 | PGS
VoLA |LowOutputVoltage | -195 | -158 | -1.95 | -1565 | -1.95 | -161 | v S |G| 8 8 | 116 | 2 13 A
133 Power Supply Current | -26 -29 -29 mA 8 1,16 8
41 | Input Current High 265 425 425 | uA 1‘3" T 8 1,16 | 4,7,10,13
li2 Input Current High 535 850 850 nA 12 8 1,16 12
oL | input Current Low 05 0.3 05 uA 4127 o g | 1,16 |47,10,12,13




Si-¢
V1Va TO3W AHVYLITIN VIOHOLOW

10H501

QUIESCENT LIMIT TABLE *
ECTRICAL CHARACT s S Test Test Voltage Values (Volts)
* ELECTRICAL CHA ERISTIC
Temperature | Viyy | ViLy | Vinz | Viez | Ps1 | Ps2 |VeE1 | Vee2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications
. - . L =25° -0.78 | -1.95 | -1.11 |-1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C * *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-65°C | 084 | 1.95 | 116 | 1.510 | +1.01 |+028 | -5.46 | -4.94 | -2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;Iarameters: Subgroup 9 Subgroup 10 Subgroup 11 Vec =2.0V, Output Load =100 Q2 to GND
Min Max Min Max Min Max VIN Vour Vce VEEL PUT.
tTLH ?Jj;;';“ne) 04 | 165 | 04 | 17 | 04 | 165 | ns 4 2,5 1,16 8 2
THL ::c"’g'n“‘n’?:n) 04 | 165 | 04 | 17 | 04 | 165 | ns 7 3 1,16 8 2,5
Propagation Delay
tPLH Low to High 0.5 1.6 0.5 1.8 0.5 1.6 ns 12 5 1,16 8 2
(common)
Propagation Delay
tPHL High to Low 0.5 1.6 0.5 1.8 0.5 1.6 ns 12 15 1,16 8 2,5
(common)
Rise Time
tTLH (others) 0.4 1.6 0.4 1.6 0.4 1.6 ns 4 2,5 1,16 8 2
tTHL Eug{;‘f 04 | 16 | 04 | 16 | 04 | 16 | ns 7 3 1,16 8 2,5
Propagation Delay
tPLH Low to High 0.3 1.5 0.3 1.7 0.3 1.5 ns 12 5 1,16 8 2
(others)
Propagation Delay
tPHL High to Low 0.3 15 0.3 1.7 0.3 15 ns 12 15 1,16 8 2,5
(others)




@ MOTOROLA

Quad 2-Input NOR Gate

ELECTRICALLY TESTED PER:
5962-8755701

The 10H502 is a quad 2-input NOR gate.The 10H502 provides one gate with
OR/NOR 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.

e Propagation Delay, 1.0 ns Typical

® 40 mW Max/Gate (No Load)

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

e Voltage Compensated

o MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
(CONDITION C)
Voot 1 5 2 GND
Aout 2 6 3 51Qto V1T
Bout 3 7 4 51 Qto VT
AIN 4 8 5 51 Qto V1T
AIN 5 9 7 OPEN
BIN 6 10 8 51 Qto VT
BiN 7 1 9 OPEN
VEE 8 12 10 VEE
Bout 9 13 12 51Qto VT
CIN 10 14 13 51Qto VT
CiN 1 15 14 OPEN
DIN 12 16 15 51Qto VT
DiN 13 1 17 OPEN
Cout 14 2 18 51Qto V1T
Dout 15 3 19 51Qto VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VT = ~2.0 VMAX/- 2.2 V MIN
VEE =- 5.7V MAX/= 5.2V MIN

Military 10H502

MPO
i

AVAILABLE AS

1) JAN: N/A
2) SMD: 5962-8755701
3) 883: 10H502/BXAJC
X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer [ ] Vecz
agur [ 5] Doyt
Bour L] 4] Coyr
AN E E DiN
AN E E DN
By [E] ] o
BN L7 o] ¢y
vge L8 5] Boor
LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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Pulse

Generator O——¢]

Input

NOTES

VIN
To Channel “‘A”

10H502

Vet = Vec2 =2.0 Vde
o

+20% +20%

BpF L | _—% 0.1 pF

1. ty=t=1.0ns +0.1ns.
2. Py 220 ns.
3. PRF = 1.0 MHz.

NOTES

and TPoyT to output pin.

VIN

Vout (OR)

Vout (NOR)

<
>
s 50 Q :, 50 Q
=) X
| 1L oipF
S 1 £20%
VEEL =~2.94 Vde -
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 TP to input pin
2. Outputs not under test should be connected to a 100 Q resistor to ground.
t tr P
80% — 51
50%
20%
- -1 — — — — — Pg
tPHL tPLH
80% /
50 %
20%
tTHL - {TLH
TLH - THL
80 %
50 %
20%
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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V1va TO3W AHVLITIN VIOHOLOW

10H502

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
*
ELECTRICAL CHARACTERISTICS Temperature | Vi1 | Vie1 | Vinz | Viez | Ps1 | Ps2 | Veer | Vesz | VeeL
Each MECL 10H series circuit has been designed to meet the dc specifications
) S " o =25° -0.78 | -1.95 | -1.11 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 |-1.465 |+1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 0.84 | 1.95 | -1.16 | 1.510 | +1.01 | +028 | -5.46 | -4.94 | 2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
E::‘:,ﬂ:{‘:r's: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load = 100 Q to - 2.0 V
Min Max Min Max Min Max VIH1 ViL1 ViH2 ViLz | VEe1 | VEe2 | Vece P.U.T.
VoH C;‘I’;goe“‘p“' -101 | -078 | -086 |-065 | -106 | -084 | v |12,13 | 7. 8 1,16 | 2,3,9,14,15
VoL \",g‘l';’ag:‘p“' -1.95 | -158 | -1.95 | 1565 | -1.95 | -161 | vV | o7s | 1013 8 1,16 | 2,3,9,14,15
High Output , 6
VOH1 | voltage -1.01 | -078 | 086 | -065 | -1.06 | -0.84 | V 12,13 | 4513 8 8 1,16 2,9,15
VoLt | Vemae ™! 195 | -158 | -1.95 | -1565 | -1.95 | -1.61 | v 104a | 1213 | 8 8 | 1,16 2,9,15
g |RowerSueply | g -29 -29 mA 8 1,16 8
" ::g;\t Current 265 425 a5 | A |y 3:173 8 1,16 4,7,10-13
o |t Current 05 0.3 05 uA R 8 1,16 4,7, 10-13




64-2
Vivad 103N AHVLITIN VIOHOLON

10H502
QUIESCENT LIMIT TABLE *

Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test

Temperature | ViH1 | Vi1 | ViH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL

Each MECL 10H series circuit has been designed to meet the dc specifications

3 . IS =25° -0.78 | -195 | -1.11 |-1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
showninthe test table, after thermal equilibrium has been established. The circuitis Ta=257C * *

in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 [ -1.465 [ +1.24 | +0.36 | -5.46 | -4.94 | -2.94
:(I;anzsgt‘)lcl:;:searfpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 0.84 | -195 | -1.16 | 1.510 | +1.01 | +028 | -5.46 | -4.94 | 2.94

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
gl‘.:‘:\cnop aL. Subgroup 9 Subgroup 10 Subgroup 11 Vcc =20V, Output Load =100 Q to GND
Min Max Min Max Min Max VIN Vout Vee VEEL PUT.
L4 | Rise Time o5 | 16 | 055 | 17 | o5 | 15 | ns (X711} 23149, 1,16 8 2,3,9,14,15
ttHL | Falltime o5 | 16 |o0ss | 17 | o5 | 15 | ns B3] 23149 1,16 8 2,3,9,14, 15
tPLH Eg;f’f(?a‘i'g{]‘ Delay | 64 | 125 | 04 | 15 | 04 | 125 | ns |B7113 |23.1475 1,16 8 2,3,9,14,15
tPHL f‘:;ﬁfg":_‘g'; Delay | 64 | 125 | 04 | 15 | 04 | 125 | ns |>713 |23,1415 1,16 8 2,3,9,14,15




@ MOTOROLA
Quad 2-Input OR Gate

ELECTRICALLY TESTED PER:
5962-8756501

The 10H503 is a quad 2-input OR gate. The 10H503 provides one gate with
OR/NOR 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 increase
in power-supply current.

e Propagation Delay, 1.0 ns Typical

o 40 mW Max/Gate (No Load)

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

o Voltage Compensated

o MECL 10K-Compatible

Military 10H503

‘
i

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8756501

3) 883: 10H503/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
PIN ASSIGNMENTS LCC: 2
FUNCTION DIL FLATS LCC BURN-IN The letter “M” appears before
(CONDITION C) the slash on LCC.
veet 1 5 2 GND
Aout 2 6 3 51Qto VT
\J
BouT 3 7 4 51Qto VT veet O 5] Voce
AN 4 8 5 GND aout [2] 5] Cour
AN 5 9 7 OPEN sour [ 4] Doy
BIN 6 10 8 GND AN [4] [ g
BN 7 1 9 OPEN An ] 2 ¢y
VEE 8 12 10 VEE ey [ 1] DI
Cout 9 13 12 51Qto VT BN E % OIN
8 9) "o
DIN 10 14 13 GND VEE Cour
DiN 1 15 14 OPEN
CiN 12 16 5 GND LOGIC DIAGRAM
CIN 13 1 17 OPEN
Dout 14 2 18 51Qto VT
Cout 15 3 19 51Qto VT 4 ::D._ 2
Voee 16 4 20 GND 5
BURN - IN CONDITIONS: 6 :D._ 3
VIT= -20V MAX/-2.2V MIN 7
VEE =-5.7V MAX/ - 5.2V MIN
) o~
1
1
12 = - 9
13 15
MOTOROLA MILITARY MECL DATA
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10H503

iy Veey =Veec2 =2.0Vde v
To Channel A o ,%{{

I I

U sy T 1 L oiwr
T[T

+20%

50Q

e L
Generator

Input

NOTES
1.tr=t=1.0ns+0.1ns.
2. Py 220 ns.

1.0 MH “_\j‘)
3. PRF = 1.0 MHz. L

Vour
OR

50Q

1 ot pF
6 T =o0%
VEEL =~2.94 Vdc =
NOTES
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 TP to input pin
and TPQUT to output pin.
2. Outputs not under test should be connected to a 100 2 resistor to ground.
v et tr
N 80 %
50 %
20 %
tPHL tPLH
Vout -

50 %

20%
THL
TLH
80 %
50 %
20%

r tTLH
- ITHL

80% _/

Ps1

Vour _

tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms
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VLVA 103N AHVLITIN VIOHOLOW

10H503

QUIESCENT LIMIT TABLE *
c STICS Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTI
Temperaturel ViH1 | ViL1 | ViH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEE2
Each MECL 10H series circuit has been designed to meet the dc specifications
. . . I =25 ° -0.78 | -1.95 | -1.11 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C N 9
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tp=-55°C | 084 | 195 | 116 | 1510 | +101 | +028 | -5.46 | -4.94 | -2.04
to - 2.0 volts.
Symbol Parameter Limits Units 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 Vcec =0V, OutputLoad =100 Qto - 2.0V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViLz | Veet | VEe2 | Vce P.U.T.
VoH | High Output Voltage | -1.01 | -0.78 | -0.86 | -0.65 | -1.06 | -0.84 | V 13 ) Za 8 1,16 | 2,3,9,14,15
VoL |LowOutput Voltage | -1.95 | -1.58 | -1.95 |-1.363 | -1.95 | -1.61 | V | 12,13 18 ) 33 8 1,16 | 2,3,9,14,15
VoH1 | High Output Voltage | -1.01 | -078 | -0.86 | -065 | -1.06 | -084 | V w0l 1213 ] 8 8 | 1,16 | 2,3,9,14,15
VoLi |LowOutputVoltage | -1.95 | -1.58 | -195 | -1.363 | -195 | -161 | v 12,13 | | 8 8 | 1,16 | 23,914,115
IEE Power Supply Current | -26 -29 -29 mA 8 1,16 8
41 | Input Current High 265 425 5 | A | 30 8 1,16 | 4-7,10-13
4-7
T8 Input Current Low 0.5 0.3 0.5 nA 10-13 8 1,16 4-7,10-13




€2-¢
V1va 103N AHVLIN VIOHOLOW

10H503

QUIESCENT LIMIT TABLE *
CHARACTERISTICS Test Test Voltage Values (Volts)
* ELECTRICAL CHA ERISTI
Temperature| ViH1 | ViL1 | ViH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications
A - A M =25° -0.78 | -1.95 | -1.11 | -1.480 | +1.11 [ +0.31 | -5.46 | -4.94 | -2.94
shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25"C * *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.84 | -195 | 116 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona
Parameters: Subgroup 9 Subgroup 10 | Subgroup 11 Vcc=2.0V, OutputLoad =100 Q to GND
Min Max Min Max Min Max ViN VouTt Vce VEEL P.U.T.
tTLH Rise Time 0.5 18 0.5 1.9 0.5 1.7 ns 57 1 2,3,14 1,16 8 3,9,14,15
tTHL Fall time 0.5 1.8 0.5 1.9 0.5 1.7 ns 5711 2,8,14 1,16 8 3,9,14,15
Propagation Delay
tPLH Low to High 0.4 1.4 0.5 1.65 0.4 1.4 ns 13 9,15 1,16 8 2,3,9,14
Propagation Delay
tPHL | Hiigh to Low 0.4 1.4 0.5 1.65 0.4 1.4 ns 13 9,15 1,16 8 2,3,14,15




(M) mororoLa Military 10H504

Quad 2-Input AND Gate

ELECTRICALLY TESTED PER:

5962-8750401
The 10H504 is a quad 2-input AND gate. One of the gates has both AND/ MP

NAND outputs available.

This MECL 10H part is a functional/pinout duplication of the standard MECL ’ , ' , I I ’

10K family part, with 100% improvement in propagation delay, and no increase

in power-supply current.

e Propagation Delay, 1.0 ns Typical ‘ AVAILABLE AS
* 55 mW Max/Gate (No Load)
e Improved Noise Margin 150 mV (Over Operating Voltage and Temperature

Range) 3 g:a':): ';/9‘1\52 8750401
* Voltage Compensated 3) 883: 10H504/BXAJC
¢ MECL 10K-Compatible X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E
CERFLAT: F
PIN ASSIGNMENTS LCC: 2
FUNCTION DIL  FLATS LCC BURN-IN The letter “M” appears before
(CONDITION C) the slash on LCC.
Vecei 1 5 2 GND
AouT 2 6 3 51Qto V- N\
™ veer [ 6] Vece
Bout 3 7 4 51Qto V7T aour [ 5] Doyt
AN 4 8 5 GND sour [} 4] cour
A 5 9 7 GND An [ 1 o
N AN [E] 2] DIN
BIN 6 10 8 GND ey L [ oy
BN 7 11 ° GND BN [ 0] ¢y
VEE 8 12 10 VEE vee [F] [*1 Bour
DouTt 9 13 12 51Qto VT
om 10 1 13 GND LOGIC DIAGRAM
CIN 1 15 14 GND
4 —
DIN 12 16 15 GND : 5 }—— 2
DIN 13 1 17 GND
6 ——
Cout 14 2 18 51 Qto VT 7 » }——‘ 8
DouTt 15 3 19 51 Qto V1T 10 a
Vcez 16 4 20 GND #— )—‘— 1,
BURN - IN CONDITIONS: 12 ~ ‘7 ~ 9
VIT= -2.0VMAX/~22VMIN 1 ~ ~ 5

VEE =- 5.7V MAX/-5.2 V MIN

MOTOROLA MILITARY MECL DATA
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10H504

Vgc=20V10.005V
cc Scope Input 2

Scope Input 1
5 yuF L .}i: 0.1 pF
+20% T 1 20
0Q£50% < = = A2 g A2
L]
L}
Pulse .Y = ! =
Generator O—— [ }— 1 !
Input J, __J _________ s out) _ _ .
VIN Y RL/2 = 50Q +5.0%
L TPIN) Scope Input = 509 to ground
100Q CL (test jig) < 5.0 pF
+5.0% 1 L o1 WF
= T +o0%
NOTES
1.ty =ty = 1.0 ns + 0.1 ns (20% - 80%).
2.Zoyr =50 Q. $
3. PRE = 1.0 MHz £ 5.0%. v
4.tp=40ns £ 1.0 ns. EEL
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 Q coaxial
cable. Wire length should be < 0.250 inches (6.35 mm) from TP to input pin
and TPoyT to output pin.
3. Outputs not under test should be connected to a 100 Q resistor to 5round.
4. * Applies to gate 4 only.
t tr
W | Pst
80%
50 %
20% X
-1 — —— — — — Ps2
tpLL tPHH
Vour (v) —_—
/
tTLH
N tTHL
Vour (V) N
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms
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92-¢
V1Va 103N AHVLITIN VIOHOLONW

10H504
QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARA STICS Test Test Voltage Values (Volts)
CTERISTI
Temperature| ViH1 | ViL1 | ViIH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications
. - . . =25° -0.78 | -1.95 | -1.13 | -1.480 1.11 | +0.31 | -5.46 | -4.94 | -2.94
shown in the test table, after thermal equilibrium has been established. The circuitis Ta=25°C * +
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 [ +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | 1.16 | 1510 |+1.01 | +028 | 546 | -494 | 294
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::mtlollala Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, OutputLoad =100 Qto-2.0V
Min Max Min Max Min Max ViH1 ViL1 ViH2 Viz | Vee1 | VEe2 | Vee PUT.
VOH | High Output Voltage | -1.01 | -0.78 | -0.86 | -0.65 | -1.06 | -0.84 | V 13 : :3 8 1,16 | 2,3,9,14,15
VoL |LowOutputVottage | -1.95 | -1.58 | -1.95 |-1565 | -195 | -161 | Vv | 077 8 1,16 | 2,3,9,14,15
. 4-7 4-7
VoH1 | High Output Voltage -1.01 -0.78 -0.86 -065 | -1.06 | -0.84 \ 10-13 10-13 12,13 8 8 1,16 2,3,9,14,15
5-7 4-7
VoL1 Low Output Voltage -195 | -1.58 | -195 | -1.565 | -1.95 -1.61 \ 10-13 12,13 10-13 8 8 1,16 2,3,9,14,15
(55 Power Supply Current | -35 -39 -39 mA 8 1,16 8
liH | Input Current High 220 350 30 | pa | 2 ?2 8 1,16 | 5,6,11,12
W1 | Input Current High 265 425 a5 | A | el 8 1,16 | 4,7,10,13
4,7,10
L Input Current Low 0.5 0.3 0.5 pA 12,13 8 1,16 4-7,10-13




lee2
Viva 103N AHVLITIN V1OHOLOW

10H504

QUIESCENT LIMIT TABLE *
c s 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 .
. . - o =25 ° -0.78 | -1.95 | -1.13 [ -1.480 [ +1.11 [ +0.31 | -5.46 | -4.94 | -2.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C + +
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 |+1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | 1.16 | 1.510 | +1.01 |+0.28 | 5.46 | -4.94 | 294
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
:g:‘:r::g?;ls: Subgroup 9 Subgroup 10 | Subgroup 11 Vcc =20V, OutputLoad =100 Q to GND
Min Max Min Max Min Max ViN Vout VIH2 Vee VEEL PU.T
tTLH 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
tyHL | 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
PHL | o how Delay | 055 | 19 | 045 | 19 | 04 | 17 | ns 4 2 5 1,16 8 3,9,14,15
tPHH Efgﬁ?gﬁ'lga Delay | o5 17 | 055 | 18 | 04 | 155 | ns 4 2 5 1,16 8 2,3,9,14
toLL | peopagalionDelay | o4 | 16 | 045 | 175 | 04 | 16 | ns 4 2 5 1,16 8 2,3,9,14,15
Propagation Delay
tPLH Low to High 0.4 14 0.45 1.7 0.4 1.4 ns 13 9 12 1,16 8 2,3,9,14, 15




@ MOTOROLA
Triple 2-3-2 Input OR/NOR Gate

ELECTRICALLY TESTED PER:
5962-8750701

The 10H505 is a triple 2-3-2 input OR/NOR gate. This MECL 10H partis 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.

e 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
e MECL 10K-Compatible
PIN ASSIGNMENTS
FUNCTION DIL FLATS Lcc BURN-IN
(CONDITION C)
Vcet 1 5 2 GND
AouT 2 6 3 51 Qto VT
AouT 3 7 4 51QtoVTT
AN 4 8 5 OPEN
AIN 5 9 7 51Qto VT
BouT 6 10 8 51 Qto VT
Bout 7 il 9 51Qto VT
VEE 8 12 10 VEE
BIN 9 13 12 51Qto VT
BIN 10 14 13 OPEN
BIN 1 15 14 OPEN
CIN 12 16 15 OPEN
CiN 13 1 17 51Qto VT
Cout 14 2 18 51 Qto VT
CouTt 15 3 19 51 Qto V1T
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT= -2.0VMAX/-2.2 V MIN
VEE =-5.7 VMAX/~5.2 V MIN

Military 10H505

MPO
uimnm

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8750701

3) 883: 10H505/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
LCC: 2
The letter “M” appears before
the slash on LCC.
~
veer [ ] Voce
aout [ 5] cout
Aot [ [ Gour
Ay L] ™
AN [E 2] )y
W E '__'] BN
Bout [} o] gy
vee (2] 5] ey
LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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VIN
To Channel “A”

10H505

Veet = Veege =2.0 Vde
o

Vour Voyr
NOR OR

25uF 1 0.1pF
z20% L T oo
50 Q 50Q
1
Pulse ' ;
Generator 0——= ! — a n
Input
1. tr=t;=1.0ns *0.1 ns (20% - 80%).
2. Py =20 ns.
3. PRF = 1.0 MHz.
L 01pF
S T om
VEEL =-2.94 Vdc
NOTES
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 TPy to input pin
and TPoyT to output pin.
2. Outputs not under test should be connected to a 100 Q resistor to ground.
- tr
VIN f Ps1
80% N
50 %
20%
\ - — — — — — Pg
tPHL2 tPLH2
Vout 0
80 %
50 %
20 %
'THL - TLH
'TLH - THL
80 %
50 %
20%
Vout —
tPLH1 {PHL1

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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oe-2
V1vQ TO3N AHYLITIN vIOHOLOW

10H505

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Tost Yoltage Yalues (Volts)
T . S Temperature| ViH1 | ViL1 | VIH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications TA=25°C | 078 | .95 | .11 |-1.480 | +1.11 | +031 | 546 | 4.94 | 2.94
shownin 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 Ta=125°C | 065 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | -1.95 | -1.16 | -1510 [+1.01[+0.28 | 5.46 | -4.94 | -2.04
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
n
Porameters: Subgroup 1 Subgroup 2 Subgroup 3 Vge =0V, Output Load = 100 Qto —2.0 V
Min Max Min Max Min Max ViH1 ViL1 Viu2 ViLz | Vee1 | Vee2 | Vee P.U.T.
VoH | Veea ! -1.01 | -078 | -086 | -065 |-108 | -084 | V | hS | h2 8 1,16 | 2,3,6,7,14,15
VoL |Varoe ™ 195 | -158 | -195 |-1565 | -195 | -161 [ v | 5 | A5 8 1,16 | 2,3,6,7,14,15
VoH1 Ui?gg’e“"’“‘ -1.01 | -078 | 086 | -065 | -1.06 | -0.84 | V T IBh R 8 | 116 | 23671415
VoLt |Varags ™! 195 | -158 | -1.95 | -1.565 | -1.95 | <161 | v oy Lo | 8 8 | 1,16 | 23671415
e fowmen | 2 -2 -28 mA 8 1,16 8
TR i 265 425 a5 | ya | gha 8 1,16 4,5,9-13
o |t Current 05 0.3 05 uA o1a 8 | 1,16 4,59-13




1e-2
V1va TO3N AHVLITIN V1OHOLONW

10H505

QUIESCENT LIMIT TABLE *
ECTRICAL CHARAC STICS Test Test Voltage Values (Voits)

*EL ICAL CHA TERISTI

Temperature | ViH1 | ViL1 | ViH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications TA=25°C | 0.78 | 195 | .11 [-1.480 [+1.11 | +031 | -5.46 | -4.94 | -2.94
shownin 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 Ta=125°C | -065 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
:hanzsgo lilr:earfpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | -195 [ -1.16 [-1510 [+1.01 |+028 | -5.46 | -4.94 | 2.94
0 - 2.0 volts.

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona
Parameters: Subgroup9 | Subgroup10 | Subgroup 11 Vce =20V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vce VEEL PU.T.
tTHL Fall Time 0.5 1.4 0.65 15 0.4 1.3 ns 4 3 1,16 2,6,7,14,15
tTLH | Rise Time 05 | 1.4 | 065 | 15 | 04 | 13 | ns 2 3 1,16 2,3,6,7,14,15
Propagation Delay .
tPHL1 High to Low 0.45 1.6 0.45 1.6 0.45 1.5 ns 4 2 1,16 8 3,6,7,14,15
Propagation Delay
tPLHT | Low to High 04 | 14 | 04 | 16 | 04 | 12 | ns 4 2 1,16 8 3,6,7,14,15
Propagation Delay
tPHL2 High to Low 0.4 14 0.4 15 0.4 1.3 ns 4 2 1,16 8 3,6,7,14,15
Propagation Delay
PLH2 | {ow to High 045 | 14 | 045 | 16 | 045 [ 15 | ns 4 2 1,16 8 3,6,7,14,15




@ MOTOROLA

Triple 4-3-3 Input NOR Gate

ELECTRICALLY TESTED PER:
5962-8756401

The 10H506is a Triple 4-3-3input NOR gate. This MECL 10H partis afunction-
al/pinout duplication of the standard MECL 10K family part, with 100% improve-

ment in propagation delay, and no increase in power-supply.

e Propagation Delay, 1.0 ns Typical

o |Improved Noise Margin 150 mV (Over Operating Voltage and Temperature

Range)
e Voltage Compensated
¢ MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC
veel 1 5 2
BouT 2 6 3
AouT 3 7 4
AIN 4 8 5
AIN 5 9 7
AN 6 10 8
AN 7 11 9
VEE 8 12 10
BN 9 13 12
BN 10 14 13
BIN 1 15 14
CIN 12 16 15
CiN 13 1 17
CIN 14 2 18
Cout 15 3 19
Vcea 16 4 20

BURN - IN CONDITIONS:
VT = —2.0 VMAX/- 2.2V MIN
VEE =-5.7 V MAX/-5.2 V MIN

BURN-IN

(CONDITION C)

GND
51Qto VIT
51Qto VT
51Qto VT
OPEN
OPEN
OPEN
VEE
OPEN
51QtoVIT
OPEN
OPEN
OPEN
51Qto VT

51Qto VT
GND

Military 10H506

MPO
umnmnm

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8756401

3) 883: 10H506/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer [ ] Veco

Bour [Z] 5] cout

nout ] MmN
an ] 5] ¢y
AN [5] 2] )y
an [E] ] gy
an [ o] gy
vee [&] 5] By

LOGIC DIAGRAM'

MOTOROLA MILITARY MECL DATA

2-32




10H506

Veet =Vecz =2.0Vde

VIN
To Channel ‘A" 0 Vour
Coax sspf L 1 o1pF Coax
+20% L T 100w
50Q
Pulse
Generator 0—&)  }—— ~
Input a
NOTES E ) >’
1.tr=tf=1.0ns £ 0.1 ns.
2. Py 220ns.
3.PRg = 1.0 MHz. Ei),_
1 1 o1pf
) — 20%
VEEL=-294 Vdc
NOTES
1. 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 TP\ to input pin and
TPouT to output pin.
2. Outputs not under test should be connected to a 100 Q resistor to ground.
t tr
NG T e P
80 % K S1
50 %
20 %
\ —_ — — — — — Pg2
fTLH tTHL
80%
50 %
/| 20%
Vout
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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V.LVaA 103 AHVLITIN VIOHOLOW

10H506

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Yoltage Velues (Yolts)
. Temperature| ViH1 | ViL1 | ViIH2 | VL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications
- - N S =25° -0.78 | -1.95 | -1.11 | -1.480 | +1.11 [ +0.31 | -5.46 | -4. -2.94
shown in the testtable, after thermal equilibrium has been established. The circuitis Ta=25°C * * 94 s
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 |+1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 1.95 | 116 | 1510 |+1.01 | +0.28 | 5.46 | -4.04 | -2.04
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional = =
P::‘:mg:‘:rs: Subgroup 1 Subgroup 2 Subgroup 3 Vecc =0V, Output Load = 100 Qto-2.0V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEE1 | VEE2 Vece P.U.T.
VOH | High Output Voltage | -1.01 | -078 | -0.86 | -065 | -1.06 | -084 | v A 8 1,16 2,3,15
VoL |LowOutputvoltage | -195 | -1.58 | -1.95 | -1.363 | -1.95 | -161 | vV | &), 8 1,16 2,3,15
VoOH1 | High Output Voltage | -1.01 | -0.78 | -0.86 | -0.65 | -1.06 | -0.84 | V ;_‘174 8 8 1,16 2,3,15
VoL1 | Low Output Voltage -1.95 | -158 | -1.95 | -1.363 | -1.95 | -1.61 \Y ;_'174 8 8 1,16 2,3,15
IEE Power Supply Current | -21 -23 -23 mA 8 1,16 8
llH1 [ Input Current High 310 500 500 HA 94-174 8 1,16 4-7,9-14
4-7
i Input Current Low 0.5 0.3 0.5 HA 9-14 8 1,16 4-7,9-14




se-e
V.1va T103W AHVLIIN VIOHOLOW

10H506
QUIESCENT LIMIT TABLE *

" Test Voltage Values (Volts)

Test
" 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

R . P =25° -0.78 | -1.95 | -1.11 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=25°C * *

in a test socket or mounted on a printed circuit board and transverse air flow greater TpA=125°C | -0.65 | -1.95 | -0.96 -1.465 |+1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | 1.16 |-1.510 |+1.01 | +0.28 | -5.46 | -4.94 | 294
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::10"0"3'3 Subgroup 9 Subgroup 10 | Subgroup 11 Vec=2.0V, OutputLoad =100 Q to GND
. Min Max Min Max Min Max VIN Vourt Vee VEEL PU.T.
tTLH Rise Time 0.6 1.8 0.55 1.9 0.5 1.7 ns 6 3 1,16 8 2,15
tTHL | Fall time 0.6 1.8 0.55 1.9 0.5 1.7 ns 10 2 1,16 8 3,15
tPHL E[;’ﬁ"t‘gasfv’v‘ Delay | o5 | 175 | 055 | 18 | 05 | 17 | ns 13 15 1,16 8 2,3
tPLH E;‘Jffffﬂg; Delay | o5 | 175 | 055 | 18 | 05 17 | ns 13 15 1,16 8 2,3




M) mororoLa Military 10H507

Triple 2 Input Exclusive
“OR”/Exciusive “NOR” Gate

\

ELECTRICALLY TESTED PER:

5962-8772701 P
The 10H507 is a triple 2 input Exclusive OR/NOR gate. This MECL 10H part ’ I I

is a functional/pinout dupiication of the standard MECL 10K family part, with

100% improvement in clock frequency and propagation delay and no increase in

power-supply current.

e Propagation Delay, 1.0 ns Typical AVAILABLE AS
e 60 mW Max/Gate (No Load)
o Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 1) JAN: N/A
Range) 2) SMD: 5962-8772701
o Voltage Compensated 3) 883: 12“";’3::2-:? FOLLOWS
o MECL 10K-Compatible X = CASE OU SFo :
PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2
PIN ASSIGNMENTS The letter “M” appears before
FUNCTION DIL  FLATS LCC BURN-IN the slash on LCC.
(CONDITION C)
vVeet 1 5 2 GND ~—
— v
AouT 2 6 3 51 Q10 V1T Yeor O €] Vocz
Aour 2] 5] Cin
Aout 3 7 4 51Qto VT
A aour [ ] cn
IN 4 8 5 GND
A AN E E Cout
IN 5 9 7 OPEN an G ) oo
N.C. 6 10 8 OPEN N G = Cour
BIN 7 1 9 OPEN NC. Sout
VEE 8 12 10 vee BIN % o] 8oy
BIN 9 13 12 GND Vee L8 B
BouTt 10 14 13 51Qto VT
Bout " 1 W stQtovyr LOGIC DIAGRAM
CouTt 12 16 15 51 Qto VT
Cout 13 1 17 51Qto VT
CiN 14 2 18 GND 4 2
CIN 15 3 19 OPEN 5
vecez 16 4 20 GND
9

BURN - IN CONDITIONS:

1
H 7 10

VIT= =20V MAX/-22V MIN
VEE =-5.7 V MAX/ - 5.2 V MIN 14 12
15 13

3=(445)+(@e5)
2=(Ge5)+(405)

MOTOROLA MILITARY MECL DATA
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VIN
To Channel ‘A"

i

Pulse

10H507

Veet =Vec2=2.0 Vde

i
i

0.1 pF
+20%

Vout
Exclusive
OR

f f

Vout
Exclusive
NOR

50 Q 50Q

Generator o—: I }

Input

NOTES
1. tr=t=1.0ns 0.1 ns (20% - 80%).
2. Pw 220 ns.
3. PRF = 1.0 MHz.

VIH

0.1 uF
+20%

Ps1

ITLH

o
VEEL =-2.94 Vdc =
NOTES
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 TP to input pin
and TPQyT to output pin.
2. Outputs not under test should be connected to a 100 Q resistor to ground.
[ tr
W\ |
80 % X
50 %
20% N
v tPHL
ouT
Exclusive 80%
R
No 50 %
20 % 7
TTHL
tTLH
80 % p
50 %
20%
B
xclusive lPLH
OR

Figure 1. Switching Test Circuit and Waveforms

THL

tPHL

MOTOROLA MILITAHY MECL DATA
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V.iva 103N AHVYLITIN VIOHOLOW

10H507
QUIESCENT LIMIT TABLE *

Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS lzsmtperature m v v v 5 5 v v
N . N H1 | ViL1 | ViH2 | ViL2 | Psi 2 | VEE1 | VEE2 |V
Each MECL 10H series circuit has been designed to meet the dc specifications S EEL
shown inthe test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 | -1.11 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
in atest socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.65 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to0 - 2.0 volts. TpA=-55°C | -0.84 | -1.95 | -1.16 [-1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55 °C Pinouts referenced are for DIL package, check Pin Assignments
';';:‘:::;‘;'s Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Q to-2.0 V
Min Max Min Max Min Max ViH1 ViLt ViH2 ViL2 VEe1 | VEE2 | Vece P.U.T.
) 4,5,7,9,14,57,9,
Vou Cf'ﬂgge“‘p”" 101 | -078 | -086 | -065 | -1.06 | -084 | v [14,15 |14.15 8 1,16 | 2,310-13
Low Output 4,5,7,9,14,5,7,9,
VoL | voltage -195 | -1.88 | -1.95 | -1565 | -1.95 | -161 | V|75 | % 8 1,16 | 2,3,10-13
VoH1 ;‘gﬁg&“‘pm -101 | -078 | -086 | -0.65 | -1.06 | -0.84 | V 47,14 | 330910309 8 8 | 1.16 | 231013
4,5,7,9,
VoLt | yeoe ™™ 195 | -158 | -1.95 | 1565 | -1.95 | <161 | V | 59,15 1415|109 8 8 | 1,16 | 231013
lgg | RowerSuply | g -31 -31 mA | 57,15 8 1,16 8
H :I,‘izlr’f Current 220 425 425 | ua | 4,914 8 1,16 4,9,14
T s 265 425 425 | uA | 57,15 8 1,16 | 57,15
Input Current 4,5,79, 4,5,7,9,14,
m Lo 05 0.3 05 A 14 15 8 | 1,16 Ts




6€-C
V1vad 703N AYVLITIN YIOHOLOW

10H507

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS E;’peratum
. L. . o V V ViH2 | Vi P P, V \ \
Each MECL 10H series circuit has been designed to meet the dc specifications IH1 L1 ! L2 St S2 | TEE1 | TEE2 | TEFL
shown inthe testtable, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 | -1.11 |-1.480 | +1.11 [+0.31 | -5.46 | -4.94 | -2.94
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.65 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | - 4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. ) Tpo=-55°C | -0.84 | -1.95 | -1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona = =
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vec =2.0V, Output Load =100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee VEEL Pg1 Ps2 PU.T.
tTLH Rise Time 0.5 1.6 0.5 1.9 0.5 15 ns 4 3 1,16 8 5 5 2,10-13
TTHL Fall Time 0.5 1.6 0.5 1.9 0.5 15 ns 5 2 1,16 8 5 5 3,10-13
Propagation Delay
tPHL | High to Low 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
Propagation Delay
PLH | Low to High 0.4 1.6 0.4 1.9 0.4 15 ns 14 13 1,16 8 14 14 2,3,10-12




@ MOTOROLA

Dual 4-5 Input
“OR/NOR” Gate

ELECTRICALLY TESTED PER:

5962-8985601

The 10H509is a dual 4-5 input OR/NOR gate. This MECL10H partis a function-
al/pinout duplication of the standard MECL 10K family part, with 100% improve-
ment in propagation delay, and no increase in power-supply current.

e Propagation Delay, 1.0 ns Typical

® 40 mW Max/Gate (No Load)

e |mproved Noise Margin 150 mV (Over Operating Voltage and Temperature

Range)
e Voltage Compensated
o MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC
Vee 1 5 2
AouTt 2 6 3
AouT 3 7 4
AN 4 8 5
AN 5 9 7
AN 6 10 8
AN 7 11 9
VEE 8 12 10
BiN 9 13 12
BIN 10 14 13
BN 1 15 14
BN 12 16 15
BIN 13 1 17
BouTt 14 2 18
BouTt 15 3 19
vVcez 16 4 20

BURN - IN CONDITIONS:
VIT= —2.0V MAX/-2.2V MIN
VEE =-5.7VMAX/~5.2 V MIN

BURN-IN
(CONDITION C)
GND
51Qto VT
51 Qto VT
51Qto VT
GND
OPEN
OPEN
VEE
OPEN
OPEN
OPEN
GND
51Qto VT
51QtoVTT

51 Qto VT
GND

Military 10H509

MPO
T

AVAILABLE AS

1) JAN: N/A
2) SMD: 5962-8985601
3) 883: 10H509/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
LCC: 2
The letter “M” appears before
the slash on LCC.
Ay
veer [ €] Vcce
aour [ 5] Boyr
four [ 4] Bout
AN L] 5] gy
AN [ 2] gy
an [E] mE=N
AN E E BN
VEE E E] BN
POSITIVE LOGIC DIAGRAM
4
= J,
7 — 2
9
10 14
11
12 15
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ViN
Channel A

f

10H509
Vet =Vec2 =20 Vde Vour
[ NOR
BuF 1T L oiuf
x20% T T soo%
50Q

Pulse
Generator o——: [ -
Input
NOTES
1. Pw=20ns.

2. tr=tf=1.0ns+0.1ns.
3. PRF = 1.0 MHz.

NOTES

] L o1pF

s T +20%

VEEL =-2.94 Vdc

1. Perform test in accordance with test table; each output is tested separately.
2. Allinput and output cables to the scope are equal lengths of 50 Q coaxial
cable. Wire length should be < 0.250 (6.35 mm) from TP to input pin and

tr

80 %
50%

TPOUT to output pin.
3. Outputs not under test should be connected to a 100 Q resistor to ground.
t

VIN '
80% —
50 %
20%

Vourt N

Vout

20% 7
tTHL T
fTLH TH
80 % p
50%
20%

tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

Vout
R

50Q

Ps1
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t1ar
VLVa TO3N AHVLITIN VIOHOLOW

10H509

QUIESCENT LIMIT TABLE *
CHARACTERISTICS Test Test Voitage Values (Volits)
*
ELECTRICAL CHARACTERISTIC Temperature| Viyy [ ViLy [ Viwz [Viz | Vim | Vitn [ Vec [ Vees
Each MECL 10H series circuit has been designed to meet the dc specifications N 0.78 195 | 111 | +
= . -1. -1. 0.31 | -1.475 [-1.105 | 0 | -5.2
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C
in a test socket or mounted on a printed circuit board and transverse air flow greater Tpo=125°C | —0.65 | -1.95 | -0.96 | +0.36 | —1.400 | -1.000 | 0 | -5.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.84 | —1.95 | 116 | +0.28 | —1.510 | -1.255 | 0 52
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
ional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional
Fanclona . | Subgroup 1 Subgroup 2 Subgroup 3 Ve =0V, Output Load =100 Q to - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 Vee VEE1 P.UT
VoH Ué?fége“"’“‘ 093 | —0.78 | -0.825 | 063 | 106 | 088 | v A A 1,16 | 8 | 231415
VoL \",g‘,’{’a(g):‘p“‘ 186 | -162 | -182 | -1545 | 192 | 1655 | V A A 1,16 | 8 | 231415
VoTH C'L‘“?&ge""’"‘ -0.96 -0.845 14 v o el e | & | 231415
Low Output 4-7 4-7
VOTL | Voltage -1.6 -1.525 -1635 | V 9-13 |9-13 | 116 8 2,8,14,15
IEE | powerSuppl | _1q -16 -16 mA 1,16 | 8 8
I Ei';':\t’ Current 265 450 450 vy ;_',73 1,16 8 4-7,9-13
oo |putCument | os 03 05 uA A 1,16 | 8 |4-79-13




£v-2
V.1Va TO3W AHVLIIN VIOHOLOW

10H509

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
*

ELECTRICAL CHARACTERISTICS Temperature | V17 ViLr. | Vinz | Viez | VL | Vith | Voo | VEEL
Each MECL 10H series circuit has bee.nju c!es:gned to meet thg dc spemﬂgattgqs TA=25°C | —0.78 | -1.85 | —1.11 | +0.31 | -1.475 | -1.105 | 0 |-2.94
showninthe 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 Ta=125°C | 063 | -1.82 | +1.24 | +0.36 | —1.400 | -1.000 | 0 |-2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | —0.88 | -1.92 | +1.01 | +0.28 | -1510 [ 1255 | 0 |-2.94
to - 2.0 volts.

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;’arameters: Subgroup 9 Subgroup 10 Subgroup 11 Vcc =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee | VEEL PU.T.
tTLH Rise Time 0.4 241 0.4 2.3 0.35 2.0 ns 6, 11 2,3,14,15 1,16 8 2,3,14,15
tTHL Fall Time 0.4 2.1 0.4 2.3 0.35 2.0 ns 6, 11 2,3,14,15 1,16 8 2,8,14,15
Propagation Delay
tPLH Low to High 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
Propagation Delay
tPHL High to Low 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




@ MOTOROLA

Quad Exclusive OR Gate

ELECTRICALLY TESTED PER: /!
5962-8755801 s

The 10H513 is a Quad Exclusive OR Gate with an enable common to all gates. M P 0
The outputs may be wire-ORed together to perform a 4-bit comparison function

(A = B). The enable is active LOW.
e 250 mW Max/Pkg (No Load)

L4 tpd =25

ns typ

o tr, tf = 2.0 ns typ (20% - 80%)

FUNCTION DIL

Veet
Aout
Bout
AN
AN
BN
BIN
VEE
Enable
CiN
CiN
DiN
DiN
Cout
Dout
Veez

BURN - IN CONDITIONS:

© ® N O o s W N =

- A A
A W N = O

-
w

PIN ASSIGNMENTS
FLATS LCC
5 2
6 3
7 4
8 5
9 7
10 8
1 9
12 10
13 12
14 13
15 14
16 15
1 17
2 18
3 19
4 20

16

VIT = —2.0 VMAX/ - 2.2V MIN
VEE =—-5.7 VMAX/-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
%) 1% H L
@ = Don't Care

Military 10H513

unm

AVAILABLE AS
BURN-IN 1) JAN: N/A
CONDITION C 2) SMD: 5962-8755801
¢ ) 3) 883: 10H513/BXAJC
GND X = CASE OUTLINE AS FOLLOWS:
51QtoVrr PACKAGE: CERDIP: E
51Qto VTT CERFLAT: F
LCC: 2
GND
OPEN The letter “M” appears before
the slash on LCC.
GND
OPEN
VEE veer 0 7 [& veer
OPEN Aout 2] 5] Dout
GND sour [ 4] coyr
OPEN an [ 5] pyy
GND AN [E] 2] pyy
OPEN By L] 1] ¢y
: B
51Qto VT O M
vee [E] 5] Enable
51Qto VT
GND
LOGIC DIAGRAM

— 2

[N
mi

$

w

~N o

N

b

— 15

w
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10H513

Vec=20V
Channel A ° Channel B
L k2 suF L L oiyF T L
= ‘_ x20% I T xoo% = 1
50 Q
Pulse outout
Generator o—2% utpuf
Input D.UT
Il 0.1 uF £20%
[}
VEEL=-32V

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 Q coaxial cable.
Wire length should be < 0.250 (6.35 mm) from TPy to input pin and TPoyT to

output pin.

3. Outputs not under test should be connected to a 100 Q resistor to ground.

4. 2:1 divider may be used.
5. L1 = Lp: Matched for equal time delays.

tr

P
80% §1
50%
— 20%
VIN Psa
>20ns
tTLH THL
80 % 80%
50 % 50 %
20% 20%
Vout
= tpul = tPHL
—_— e { le— ¢
Vout T P
80% 80%
50% 50 %
NOTES 20% 20%
1. PIN220ns.
2.fiy = 1.0 MHz. THL LA

S.tr=t=1.0ns£0.1ns

Figure 1. Switching Test Circuit and Waveforms
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av-2
V1iva 103N AYVLININ VIOHOLOW

10H513

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temperature~y === T pg, Ps2 | Via | Vinz | Voo | Vees | Veez
Each MECL 10H series circuit has been designed to meet the dc specifications Ta=25°C | -078 | -1.85 | +1.11 | +0.31 | -1.475 | -1.105 0 5.46 | -4.94
showninthe testtable, after thermal equilibrium has been established. The circuitis A=
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 | O | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.88 | -192 [ +1.01 | +0.28 | -1.510 | -1.255 0 5.46 | -4.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;:'rameters: Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load = 100 Q to - 2.0 V
Min Max Min Max Min Max VIH1 ViL1 ViH2 ViLz | VEe1 | VEe2 | Vee P.U.T
Vo  |Vamea 401 | -078 | -086 | -065 | -106 | -084 2 EA 8 1,16 | 2,3,14,15
VoL \‘;gn’ag:‘p“‘ 495 | -158 | 195 | -1565 | -1.95 | -161 v 8 1,16 | 2,3,14,15
VoHA [ Vetag 401 | 078 | -086 | -065 | -1os | 084 [ v [ 27T 0| e 8 | 1.16 | 23,1415
VoA | vormoe™! 95 | -158 | -195 | -1565 | <195 | et | v [ 27T 0 a | et 8 |1.16 231415
lgg  |powersueply | 4p -46 -46 mA 8 1,16 8
1 EZ‘# Current 320 510 510 A | 105 8 1,16 | 4,6,10,12
2 :_"‘iZ‘;“ Current 270 430 430 | 5 8 1,16 | 57,11,3
I3 ,'_’l‘i’;:‘ Current 740 1100 100 | pA 9 8 1,16 9
Input Current 4-7
h Lot 05 03 05 A 193— 111 8 1,16 | 4-7,9-13




Ly-c
V1va TO3W AHVLITIN VIOHOLONW

10H513

QUIESCENT LIMIT TABLE *
Test Test Volitage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temp e
ViH1 | Vi1 | Ps1 | Ps2 Vii2 | Vec | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications
. L . IS =25° -0.78 | -1.85 | +1.11 | +0.31 -1.475 -1.105 +2.0 | -2.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 | +2.0 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tp=-55°C | -0.88 | 192 | +1.01 | +0.28 | 1510 | -1.255 | +2.0 | -2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55° C Pinouts referenced are for DIL package, check Pin Assignments
a
p:::m:?ers: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0 V, Output Load = 100 © to GND
Min Max Min Max Min Max VIN Vout | Vec | VEEL Pg1 Ps2 PU.T.
tTLH 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
THL 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
" Propagation Delay
g;—tg 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
(A or B to Out)
4 Propagation Delay
ggglé 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
(A or B to Out) .
4 Propagation Delay
Eﬁ;—g,‘e Low to High 05 2.4 0.6 25 0.5 23 ns 4,5 2 1,16 8 4,5 4,5 3,14, 15
(Enable to Out)
4 Propagation Delay
gPHL | High to Low 0.5 2.4 0.6 25 0.5 23 ns 4,5 2 1,16 8 4,5 4,5 3,14,15
(Enable to Out)




@ MOTOROLA

Quad Line Receiver

ELECTRICALLY TESTED PER:
5962-87501

BURN - IN CONDITIONS:
VTT= —-2.0VMAX/-2.2V MIN
VEE =-5.7 V MAX/ - 5.2 V MIN
VBB = All pins designated for Vgg must be tied together,
no external voltage applied.

The 10H515is a quad differential amplifier designed for use in sensing differen-
tial signals over longlines. This MECL 10H partis a functional/ 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 (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 10H515 with excellent common
mode rejection. Ifany amplifierin a package is not used, one input of that amplifier
mustbe connected to Vg (pin 9) to prevent upsetting the current source bias net-
work.

Propagation Delay, 1.0 ns Typical

Improved Noise Margin 150 mV (Over Operating Voltage and Temperature

160 mW Max/Pkg (No Load)

Range)

Voltage Compensated

MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC

Veet 1 5 2
AouT 2 6 3
Bout 3 7 4
AN 4 8 5
AIN 5 9 7
Bin 6 10 8
BIN 7 1 9
VEE 8 12 10
VBB 9 13 12
CiIN 10 14 13
CIN 1 15 14
DIN 12 16 15
DIN 13 1 17
Cout 14 2 18
Dout 15 3 19
Veee 16 4 20

BURN-IN

(CONDITION C)

GND
51Qto V1T
51Qto VT

VBB

GND

GND

VBB

VEE

VBB

VBB

GND

GND

VBB
51Qto V1T
51QtoVTT

GND

Military 10H515

MP
i

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-87501

3) 883: 10H515/BXAJC
X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Veer ] 5] Vece
Aout E E Dout
Bour [3] ] cour
AN [ 5] Dy
an ] 2] Dy
sy [E] mE
v [ 0] Gy
vee [E] 2] vgg
LOGIC DIAGRAM

H
N

~
w

- -

w N
-
(3]

TV

©

VBB
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10H515

A
T Vec=20V
o

s L 1 o1pF

zo0% L T +o0%

50 Q coax
Clock Pulse Generator O——¢ i } DUT
1 Input
NOTES -
1. Unused outputs connected 100 Q to GND. —:L
2. L1 =L2: Matched for equal time delays. 0.1 pF + 20%
3. 2:1 divider may be used. o ’-l:
4. Pw220ns. VeeL =32V
5. PRF = 1.0 MHz.
6. tr =t =1.0 ns £ 0.1 ns measured at (20% - 80%).
t 1.0ns % 1.0ns
—————— PSt
80 % 80 %
50 % 50 %
— 20% 20% —
VIN PS2
< 220ns — ™
— tTLH
Vout L
80 % 80 %
50 % 50 %
20% 20%
= tPHL ~tpLl

Figure 1. Switching Test Circuit and Waveforms
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0s-¢
V.LvVa 103N AHVLITIN VIOHOLOW

10H515

QUIESCENT LIMIT TABLE
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Voits)
Temperature
Each MECL 10H series circuit has been designed to meet the dc specifications ViHt | Vitt | ViH2 | ViLe | Pst1 | Ps2 | VEE1 | VEE2 | VCB
I tostsocket or mounted on  pited oiroull board and raneverseair fow reater | JTA=Z5°C_| 078 | 95 | T | 1480 | 1T [:05T |54 | 4o | 52
1 ar (f 1
' eketormounted on aprinted clreuftboard gre TA=125°C | 0.65 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | 5.2
than 500 linear fpm is. maintained. Outputs are terminated through a 100 Q resistor
TA=-55°C | 0.84 | 195 | -1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | 5.2
to -2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
S:?:':::;‘:rls Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Qto-2.0V,Vgcg=-5.2 V.
Min Max Min Max Min Max ViH1 ViLt | Vii2 | ViL2 | VEet1 | VEE2 | Vee VBB (PUT) LD4
Vo  [Vehen'®t | 101 | 078 | -086 | 065 | 106 | 084 | V|13 |ThE 8 1,16 2,3,14,15
VoL |VoroaPt | 195 | 188 | 195 |-tses | -tes | -iet | V| (ghG |52 8 1,16 2,3,14,15
VOH1 Ul?&é’e”“"“ -101 | 078 | -0.86 | 065 | 106 | -084 | Vv PO RN B 8 | 1,186 2,3,14,15
voL1 \';g"’{’ag:‘p“' 195 | -158 | —1.95 |-1.565 | —1.95 | —161 | v wmli2s e 8 | 118 2,3,14,15
VBB1 Cgfég*:ce 137 | 125 | =131 | —1.19 | -1.41 | 127 | v 8 1,16 g
lgg | powerSupply | _pe 29 -29 mA 8 1,16 8
Input Current 4-7, 4-7,
IH High 95 150 150 vA | 10-13 8 1,16 10-13
IcBo | MnputCurrent | -1.0 -10 15 pA 8 116 [0kl 677

** connected to pin 9.
*** Measure voltage on pin 9, while it is connected to other pins.




152
V1Va TO3W AHVLITIN VIOHOLOW

10H515

QUIESCENT LIMIT TABLE
* ELECTRICAL CHARACTERISTIC!
CHARAC S Test Test Voltage Values (Volts)
Each MECL 10H series circuit has been designed to meet the dc specifications Temperature
shown in the test table, after thermal equilibrium has been established. The circuitis ViH1 | ViL1 | ViH2 | ViL2 | Ps1 | Ps2 | VEEL | VEE1 | VEE2
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=25°C | -0.78 | -1.95 | -1.11 | -1.480 | +1.11 | +0.31 | -2.94 | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 [ -2.94 | -5.46 | -4.94
to -2.0 volts. Ta =-55°C -0.84 | -1.95 | -1.16 | -1.510 | +1.01 | +0.28 | -2.94 | -5.46 | -4.94
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
. S:::,::Z?:,ls: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee VEEL PU.T.
trLH | Rise Time 0.5 1.4 0.5 1.7 0.5 1.4 ns 4 2 1,16 8 3,14,15
trHL | Fall Time 0.5 1.4 0.5 17 0.5 14 ns 7 3 1,16 8 2,14,15
Propagation Delay
PHL | High o Low 0.45 1.2 0.5 1.8 0.45 1.2 ns 10 14 1,16 8 2,3,15
Propagation Delay
PLH | Low to High 0.45 1.2 0.5 1.4 0.45 1.2 ns 13 14 1,16 8 2,3,14




@ MOTOROLA

Triple Line Receiver

ELECTRICALLY TESTED PER:
5962-8750201

The 10H516 is a functional/pinout duplication of the 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 Max/Pkg (No Load)

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

e Voltage Compensated
¢ MECL 10K-Compatible
PIN ASSIGNMENTS
FUNCTION DiL FLATS Lcc BURN-IN
(CONDITION C)

Veet 1 5 2 GND
Aout 2 6 3 51Qto VTT
Aout 3 7 4 51Qto V1T
AN 4 8 5 GND
AIN 5 9 7 Ve
Bout 6 10 8 51 Qto VT
Bourt 7 1 9 51Qto VT
VEE 8 12 10 VEE
BiN 9 13 12 GND
Bin 10 14 13 VBB
VBB 1 15 14 Ve
CiIN 12 16 15 GND
CiN 13 1 17 Ve
Cout 14 2 18 51Qto VT
Cout 15 3 19 51Qto VT
Veecz 16 4 20 GND

BURN - IN CONDITIONS:
VIT = —2.0VMAX/-2.2 V MIN
VEE =-5.7VMAX/- 5.2V MIN

VBB = All pins designated for Vgg must be tied together, no external voltage applied.

Military 10H516

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8750201

3) 883: 10H516/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
LCC: 2
The letter “M” appears before
the slash on LCC.
A\
veer [ €] Veca
Rout [2] 5] Coyr
nout ] 4] Cour
AN E E CiN
an 5] 2] oy
Bour L&) ] vgg
Bout [ ] By
VEE E 3 m
LOGIC DIAGRAM

S
y

rr
YAVAYS

y
o

y
w

2
y
y

=

y
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10H516

Veet = Vecz =2.0 Vde —

ViN v ]
To Channel “A” [+] our out
spF [ L otpF
+20% T T +o0%
50 Q 50 Q
Pulse o \ ~d IS
Generator E . \5‘
Input
o :I S One output from each gate must be tied
NOTES Vg to Vg (pin 11) during testing.
1. tr=t=1.0 ns+ 0.1 ns (20% - 80%). < c\S »
2. Py =20 ns. " o
3..PRF = 1.0 MHz.
v
.
:‘l: 0.1 uF |
= 1
8 I 0.1 ]J.F

VEEL =-2.94 Vdc

NOTES
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 TP to input pin
and TPoyT to output pin.
2. Outputs not under test should be connected to a 100 Q resistor to ground.

tr L]
80 % — — — — — Ps
50 %
20%
VIN Ps2
vour tPHL tPLH
80 % /
50 %
20% 7
tTHL TLH
LH tTHL
80 % p
50 %
20%
Voutr \—
tPLH PHL

Figure 1. Switching Test Circuit and Waveforms
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¥8-¢
V.1vad TO3W AHVYLITIN VIOHOLOW

10H516

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)
- Temperature

Each MECL 10H series circuit has been designed to meet thg dc specuflgatlgqs P ViH1 | ViL1 | ViH2 | Vie2 | Ps1 | Ps2 | VEe1 | VEe2 | VEEL | VeB
_showninthe:(tetsttable,iﬂzrthermglteczjuil.ibrili‘n; hazbee;ntestabllshed.. 'If'lhecucwzus TA=25°C | -0.78 | 195 | -1.11 | -1.480 | +1.11 | :031 | 546 | -4.94 | 2.94 | 52
inatest s9c etor mf)une' or.\apnn ed circuit boart .an ransverse air flow grga er TA125°C | 065 | 195 0,96 | 465 | +124 | 036 | 546 | 494 | 204 |52
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor

t0-2.0V. Tp =-55°C | -0.84 [-1.95 [-1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94 | -5.2

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Q to - 2.0V
rdr D
Min | Max | Min | Max | Min | Max Vit | Vier | Vi | Viee "EE "I;-E Vee | VBB | VB | PU.T.
4,5,9, [4,5,9
High Output | __ ~ ~ ~ _ A ISRy 2,3,86,
VOH Voltage 1.01 0.78 0.86 0.65 1.06 -0.84 Vv 101:-1}2’ 104:‘3[2, 8 1,16 7.14.15
Low Output 4509 4,5,9 2,3,6
VoL | voitage -195 | 158 | ~195 | 1565 | =195 | 161 | V|10 2| 501 8 1,16 1A T
High Output _ _ 4,59, 14,59, /459 |45,9, 4,5,9, 2,3,6,
VOH1 Voltage -1.01 -0.78 0.86 -0.65 1.06 -0.84 Vv 11,12 | 11,12 | 11,12 | 10,13 8 8 1,16 11,12 7,14, 15
Low Output ~ B _ - P 4,59 14509 4509, 45,9, 45,9, 2,3,6,
VoLt | voltage -1.95 | ~1.58 | —1.95 | -1.565 | —1.95 | —1.61 | V| 4" 10 12 (1013 | 8 | 8 | 116 |4 hn 7,14, 15
Reference _
VBB1 Voltage™ -1.37 -1.25 -1.31 -1.15 -1.41 1.27 \ 8 1,16 1
Power Supply _ _ . 4,9, | 5,10,
EE | oumront 21 23 23 mA 1o 13 8 1,16 8
Input Current 459 14509, 4,5,9,
IH | .pu 140 235 235 pA | 10,12, | 10,12, 8 1,16 10,12,
High 13 13 13
Input Leakage 4,5,9, [4,5,9, 4,5,9, 14,509, | 45,9,
IcBO Current -1.0 -1.0 -15 MA 10i:;2, 10i;2, 8 1,16 10i;2, 10.,“;2. 10i;2,

** For VBRB1 connect pin 5, 10, 13 to pin 11.
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10H516

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)
. - . - Temperature
Each MECL 10H series circuit has been designed to meet the dc specifications
R N ) . V V V Vv P, P, Vv V V Vi
shownin the test table, after thermal equilibrium has been established. The circuitis . .0";; - 1';; - 1"':? 3 'l':o 15111 08321 .5E§:3 _fgj _:gl' 5CI23
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=25°C ’ ’ : : M R . : : :
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=125°C |-0.65-1.95|-0.96 | -1.465 | +1.24 | .0.36 | -5.46 | -4.94 | -2.94 | -5.2
to -2.0 volts. Ta=-55°C |-0.84|-1.95|-1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94 | -5.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +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 Q to GND
Min Max Min Max Min Max VIN Vourt Vce VEE1 PU.T
tTLH 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
tTHL 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 2 1,16 8 2,3,6,7,14,15
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Dual 2-Wide 2-3-Input
“OR-AND/OR-AND-INVERT” Gate

ELECTRICALLY TESTED PER:
MPG 10H517

The 10H517 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.

e Propagation Delay, 1.0 ns Typical
160 mW Max/Pkg (No Load)

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

e Voltage Compensated
¢ MECL 10K-Compatible
PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
(CONDITION C)

Veet 1 5 2 GND
Aout 2 6 3 51 QtoVTT
AouT 3 7 4 51Qto VT
AN 4 8 5 OPEN
AN 5 9 7 OPEN_
A21N 6 10 8 OPEN
A2iN 7 1 9 OPEN
VEE 8 12 10 VEE
A2\, B2IN 9 13 12 OPEN
B2|N 10 14 13 OPEN
B2|N 1 15 14 OPEN
BN 12 16 15 OPEN
B1|N 13 1 17 OPEN
Bout 14 2 18 51 Qto VT
Bout 15 3 19 51Qto V1T
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VT = —2.0 VMAX/- 2.2V MIN
VEE =- 5.7V MAX/-5.2 V MIN

Military 10H517

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10H517/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
Lcec: 2
The letter “M” appears before
the slash on LCC.
Veet E ~ & Vece
rour 2 & eour
Aout 3] <] Bout
AN [ 5] By
AfIN E E BN
Ay [€] 1] Boy
ey [ o] By
vee . ] 9] A2\, B2IN
LOGIC DIAGRAM
) o
; .,
6 2
7
9
10
13 ‘

MOTOROLA MILITARY MECL DATA
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10H517

Channel ‘A" Channel “B”
T Veo=+20V T
o
Coaxp Coaxg
BpF [ — 1 01pF
+20% T T +20% Ry
Pulse Generator o D
Input ¥ D.UT
Coax
1 l
Pulse generator must be capable of rise $ T 0.1puF £ 20%
and fall times of 2.0 ns + 0.2 ns. VEE =-2.94 Vdc =
NOTES

1. Length of Coaxp and Coaxg should be equal for equal time delay.

2. Unused outputs should be loaded 100 @ to ground.

3. 2:1 divider may be used.

4. tr=tf=1.0 ns = 0.1 ns measured at (20% - 80%).

5.Pyw>20ns.

6. PRF = 1.00 MHz.

7. R1 = 50 Q resistor in series with 50 Q coax constituting the 100 Q load.

tr

| pst
80 % 80%
50 % 50%
— 20% 20 % —
VIN PS2
< 220ns >
e tPLH < tPHL
80% 80%
50 % 50%
20% 20%
Vour
- THL tTLH
Vour
80 % 80%
50% 50%
20% 20%
= tPHL = tPLH

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10H517

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS
Each MECL 10H series circuit has been designed to meet the dc specifications Test Test Voltage Values (Volts)
shown in the test table, after thermal equilibrium has been established. The circuitis i 1 ViH ViL | VIHA | ViLA | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=25°C | -0.78 | -1.95 | -1.13 | -1.480 [ +1.11 [+0.31 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125°C | -0.63 | -1.95 | -0.96 | -1.465 |+1.24 [ +0.36 | -5.46 | -4.94 | -2.94
to -2.0 volts. TA=-55°C | 0.84 | -1.95 | -1.16 | -1.510 | +1.01 | +028 | -5.46 | -4.94 | 2.94
Symbol | Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::';":g;‘:r's Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, OutputLoad =100 Qto-2.0V
Min Max Min Max Min Max ViH ViL VIHA ViLa | VEe1 | VEg2 Vce PUT
High Output R . ~ N R . 4-7
VOH Voltage 1.01 0.78 0.86 0.65 1.06 0.84 \ 9-13 8 1,16 2,3,14,15
Low Output R R R R R R 4-7
VoL Voltage 1.95 1.58 195 | -1.565 | -1.95 1.61 \Y 9-13 8 1,16 2,3,14,15 -
High Output . . } . i} } 4-7 4-7 4-7
VOHA Voltage 1.01 0.78 0.86 0.65 1.06 0.84 \ 9-13 9-13 | 9-13 8 8 1,16 2,3,14,15
VOLA ‘\-,g"'tvag:‘p“‘ 195 | 158 | -1.95 | -1.565 | -1.95 | -1.61 Vol o A A 8 1,16 | 2,3,14,15
g |RowerSupply | o6 -29 29 mA 8 1,16 8
lH1 :_’"i‘;‘r‘“ Current 320 510 510 | wa | %552 8 1,16 | 4,512,113
H2 :{I‘g‘r’“ Current 365 590 50 | pa | o7, 8 1,16 | 6,7,10,11
g |1 CUem 460 755 755 | pa 9 8 1.16 9
Input Current . 4-7
LTI e 0.3 0.3 05 pA 9-13 8 1,16 7,9-13
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10H517

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS
Each MECL 10H series circuit has been designed to meet the dc specifications ;:: erat Test Voltage Values (Volts)
shownin the test table, after thermal equilibrium has been established. The circuitis perature VIH Vi | VIHA | ViLA | Pst1 | Ps2 | VEE1 | VEE2 | VEEL
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=25°C | -0.78 | -1.95 | -1.13 | -1.480 | +1.11 +0.31| -5.46 | -4.94 | 2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125°C | -0.63 | -1.95 | -0.96 | -1.465 [+1.24 | +0.36 | -5.46 | -4.94 | -2.94
t0-2.0 volts. TA=-55°C | 084 | -1.95 | -1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.04 | 2.04
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;:?:,:::?;'s: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0 V, Output Load = 100 2 to GND
Min Max Min Max Min Max VIN Vour Vee VEEL Ps1 P.U.T.
tTLH Rise Time 0.5 1.6 0.5 1.7 0.5 1.5 ns 4,6,1112 | 2,14,15 1,16 8 4,611,12 2,3,14,15
tTHL Fall Time 0.5 1.6 0.5 1.7 0.5 15 ns 4,6,1112 2,14,15 1,16 8 4,611,12 2,3,14,15
Propagation Delay
tPHL High to Low 0.54 1.62 0.6 1.8 0.54 1.62 ns 4,6,1112 | 2,14,15 1,16 8 4,611,12 2,3,14,15
Propagation Delay
tPLH Low to High 0.54 1.62 0.6 1.8 0.54 1.62 ns 4,6,1112 | 2,14,15 1,16 8 4,611,12 2,3,14,15




(M) mororoLa Military 10H518

Dual 2-Wide 3-Input
“OR-AND” Gate

ELECTRICALLY TESTED PER:

5962-8755901 ” Pa
The 10H518is abasiclogic building block providing the OR/AND function, use-

ful in data control and digital muitiplexing applications. ’ II ’ II ’
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. AVAILABLE AS
e Propagation Delay, 1.0 ns Typical

e 160 mW Max/Pkg (No Load)

Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 1) JAN: N/A
¢ fmprov oise Marg! mV (Over Operating 9 P 2) SMD: 5962-8755901

Range) 3) 883: 10H518/BXAJC
* Voltage Compensated X = CASE OUTLINE AS FOLLOWS:
¢ MECL 10K-Compatible
PACKAGE: CERDIP: E
CERFLAT: F
PIN ASSIGNMENTS LCC: 2
FUNCTION DIL  FLATS LCC BURN-IN The letter “M" appears before
(CONDITION C) the slash on LCC.
veet 1 5 2 GND
AouT 2 6 3 51QtoV N\
A1 3 7 4 OPENTT voor [ Vocz
IN aout [ 5] Boyr
AlIN 4 8 5 OPEN Ay ] B1py
AN 5 9 7 GND a4 =] 1y
A2IN 6 10 8 GND AN G 7] BiN
A2y 7 1 9 GND oy B ] 52y
VEE 8 12 10 VEE nap 7] o] B2y
A2|N, B2|N 9 13 12 GND VEE E 5] A2, B2
B2jN 10 14 13 GND
B2y 11 15 14 OPEN
BN 12 16 15 GND LOGIC DIAGRAM
BN 13 1 17 OPEN
BN 14 2 18 OPEN H E®_—.
BouTt 15 3 19 51 Qto VT 5 2
Veez 16 4 20 GND
6
7
BURN - IN CONDITIONS: o
VIT= —2.0 VMAX/- 2.2V MIN
VEE = - 5.7 V MAX/~ 5.2 V MIN :10
[P~
=
13
14

MOTOROLA MILITARY MECL DATA
2-60



10H518

Vee=20V
A CC‘?
Ly 50 Q Coax | N
I 25 pf 0.1 uF £ 20%
+20% L T
Pulse Input
Generator O—,
o DUT.
50 Q Coax
NOTES L 01 uF£20%
1.ty =tf=1.0 ns + 0.1 ns measured at (20% - 80%). T
2. Py >20ns. =
3. PRF = 1.0 MHz.
4. 2:1 divider may be used.
5. L1 = Lo for equal time delays. .Y
6. Unused outputs should be loaded 100 Q to ground. VEEL = - 294 Vdc
tr
80 % 80 %
50 % 50 %
— 20% 20% —
VIN
220ns
TLH
80 % 80%
50 % 50%
20% 20%
Vout
tPLH tPHL
- tp) {
Vout y PLH
80% 80 %
50 % 50 %
20% 20%
THL

Figure 1.

Switching Test Circuit and Waveforms

B
Lo | 50 Q Coax

50Q

Output

Ps2

THL

tTLH

MOTOROLA MILITARY MECL DATA
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* ELECTRICAL CHARACTERISTICS

Each MECL 10H series circuit has been designed to meet the dc specifications
shownin 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 Q resistor

10H518

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
Temperature [ vy [ Vit | ViH2 | Viez | Ps1 | Ps2 | Vee1 | Vee2 | VeeL
TA=25°C | 0.78 | -1.95 | -1.11 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
TA=125°C | -0.65 | -1.95 | -0.96 | -1.450 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
TA=-55°C | 0.84 | -1.95 | -1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94

to -2.0 volts.
Symbol | Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
s:?:rtr::?::s: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load =100 Qto-2.0V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEE1 | VEE2 Vce P.UT
VoH [YemoPut | tot | 078 | 086 | 065 | 106 | 084 [ v | 37T 8 1,16 2,15
VoL '\-,g‘l't’agg‘p”‘ 195 | 158 | 195 | -1.565 | -195 | -161 v {118 | 37 8 1,16 2,15
VoH1 |Vanowwut | 101 | 078 | -086 | 05 | <106 | 084 | v | ST | ST 30T 8 8 | 116 2,15
VoLt '\-,‘;‘I”t’ag:‘p”‘ 1195 | 158 | 195 | -1.565 | -1.95 | -1.61 v oL en A 8 8 1,16 2,15
IEE gﬁvxg:‘ tSupply 26 -29 -29 mA 8 1,16 8
M :_?gr‘l‘ Current 275 465 a5 | pa |33, 8 1,16 | 3-512-14
1 mg;t Current 320 545 545 pA 1%. L 8 1,16 6,7,10, 11
2 :-':iS%t Current 415 710 710 pA 9 8 1,16 9
yo | [reutCurrent | o5 0.3 05 WA A 8 | 116 |3-7,9-14
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10H518

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* -,

ELECTRICAL CHARACTERISTICS perature [y TV T T Vinz | Viee | Ps1 | Ps2 | Veet | Veez | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications Ta=25°C | -0.78 | -1.95 | -1.11 | -1.480 | +1.11 [ +0.31 | -5.46 | -4.94 | -2.94
isho::ns ntn g\ektetsttable, atfetgrthermgl fqdunlybmi:trg has& beedntestabhshed.. ':Ihecwcw: is TA=125°C | -0.65 | -1.95 | -0.96 | -1.450 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
na s'c e ormfaun : or.wapnn ed circuit boar .an ransverse air owgre'a er TA=-55°C | 084 | -1.95 | 116 | -1.510 | +1.01| 028 | -5.46 | 404 | 2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor

to -2.0 volts. :

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW

Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional
Parameters: Subgroup9 | Subgroup 10 | Subgroup 11 Ve =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vourt Vce VEEL Pg1 PU.T

tTLH Rise Time 0.5 1.6 0.5 1.7 0.5 1.5 ns 15 1,16 5,6, 14 2
tTTHL Fall Time 0.5 1.6 0.5 1.7 0.5 1.5 ns 15 1,16 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 10H519 is a 4-wide 4-3-3-3 input OR/AND 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.

e Propagation Delay, 1.0 ns Typical

160 mW Max/Pkg (No Load)

e |mproved 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)

Veet 1 5 2 GND
AouTt 2 6 3 51 Qto VYT
AN 3 7 4 GND
AN 4 8 5 OPEN
AN 5 9 7 OPEN
AlN 6 10 8 OPEN
A2IN 7 1 9 OPEN
VEE 8 12 10 VEE
A2|N 9 13 12 OPEN
A2)N, A3|N 10 14 13 GND
A3IN 1 15 14 OPEN
A3IN 12 16 15 OPEN
Ad4N 13 1 17 OPEN
Ad|N 14 2 18 OPEN
Ad|N 15 3 19 GND
Veez 16 4‘ 20 GND

BURN - IN CONDITIONS:
VIT= -=2.0VMAX/-2.2 V MIN
VEE =- 5.7V MAX/- 5.2 V MIN

Military 10H519

iy N
MPO
unmm

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8772801

3) 883: 10H519/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
LCC: 2
The letter “M” appears before
the slash on LCC.
Vect ] ~ [® Veee
Aout [ 5] A4y
' E 4] Ady
AN [ [15]  Adpy
Ay [5 2] A3y
At [E] A3y
A2IN (] 0} A2N, A3|N
vee [Z] ] e
LOGIC DIAGRAM
3 —
i O
8 —
7
9

10 ’-‘2

MOTOROLA MILITARY MECL DATA
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10H519

Input A Input B
T Veg=+20V T
T 500 ? 50 Q coax T L
coax 2
Y s LT L oiw I
= +20% T T +20%
= = 50
50 Q coax
Pulse Generator Input Output
Input ) D.UT
l 0.1 uF + 20%
o T )

VEEL =-2.94 Vdc

NOTES

1. All other outputs loaded 100 Q to GND.
. L1 = Lo : Matched for equal time delays.
. Pw=20ns.

. PRF=1.0 MHz.

. tr=1=1.0ns+0.1ns.

o hw N

PSt
80% 80%
50 % 50 %
— 20% 20 % —
Vi PS2
220ns
tLH fTHL
80 % 80 %
50% 50 %
20% 20%
Vourt
e tPLH re— tpH|

Figure 1. Switching Test Circuit and Waveforms
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10H519

QUIESCENT LIMIT TABLE*
* ELECTRICAL CHARACTERISTICS Teat Test Voltage Values (Volts)
‘emperature
Each MECL 10H series circuit has been designed to meet the dc specifications ViHt | Viet | Vin2 | ViLz | Pst1 | Ps2 | VEEL | VEE1 | VEE2
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.95 | -1.11 | -1.480 | +1.11 [ +0.31 | 2.04 | 5.46 | -4.94
in a test socket or mounted on a printed circuit board and transverse air flow greater Taci25°C | 065 795 | 0,96 | 1465 3124|5036 | 204 | 546 | <93
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor A= . . . . ; - . - -
. Tp=-55°C | -0.84 | -1.95 | -1.16 | -1.510 | +1.01|+0.28 | -2.94 | -5.46 | -4.94
to -2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -8§5°C Pinouts referenced are for DIL package, check Pin Assignments
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, OutputLoad =100 Qto-2.0V
Min Max Min Max Min Max VIH1 ViL1 ViH2 ViLz | VEe1 | VEE2 Vce P.U.T
VoH \'}‘;ﬁ’gge“"’“' -101 | 078 | -086 | 065 | 106 | 084 | Vv | 2°F 8 1,16 2
Low Output _ _ _ _ _ _ 8,7,10 | 3-7
VoL | Voltage 1.95 1.58 1.95 | -1.565 | -1.95 1.61 v 43 | o-15 8 1,16 2
High Output _ _ 3-7 3-7 3-7
VOH1 Voltage 101 | -0.78 | -0.86 | —-0.65 106 | -0.84 v 0-15 | 9-15 | 9-15 8 8 1,16 2
VoLt '\-,g‘l'{ag:'p”‘ -195 | 158 | -1.95 | -1.565 | -1.95 | —1.61 v | &Sk A 8 1,16 2
g |powerSueply | g -29 29 mA 8 1,16 8
Input Current 3-7 3-7
| figh 295 500 500 7y 0-15 8 1,16 915
g | fput Gurrent 360 610 610 | A 10 8 1,16 10
igh
o |butCurrent 1 o5 0.3 05 uA -7 8 1,16 A
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10H519

QUIESCENT LIMIT TABLE*
* ELECTRICAL CHARACTERISTICS — v ——
Each MECL 10H series circuit has been designed to meet the dc specifications shown Temp Ire Vinn | Via | Vinz | Viez | Ps1 | Ps2 |VeeL | Vee: | Veez
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 TA=25°C | 078 | -1.95 | -1.11 |-1.480 | +1.11 | +0.31 | -2.94 | -5.46 | -4.94
linear fpm is maintained. Outputs are terminated through a 100 Q resistor to -2.0 volts. Ta=125°C | 065 | -1.85 | -0.96 | -1.465 | +1.24 | +0.36 | -2.94 | -5.46 | -4.94
TA =-55°C -0.84 -1.95 -1.16 | -1.510 | +1.01 | +0.28 | -2.94 | -5.46 | -4.94

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee VEEL Ps1 PUT
tTLH Rise Time 0.8 2.0 0.8 2.3 0.8 19 ns 10 2 1,16 8 4,14 2
t Fall Time 0.8 2.0 0.8 2.3 0.8 19 ns 10 2 1,16 8 4,14 2
THL
tpLH | popagationDelay | o75 | 225 | 08 | 255 | 075 | 22 | ns 4 2 1.16 8 7,12,13 2
tpHL | propagationDelay | o75 | 225 | 08 | 255 | 075 | 22 | ns 4 2 1.16 8 7,12,13 2
Propagation Delay
PHL | prona b 10 075 | 25 | 08 | 28 | 075 | 24 | ns 4 2 1.16 8 7,12,13 2
Propagation Delay
tPLH Exclude Pin 10 0.75 2.5 0.8 2.8 0.75 24 ns 4 2 1.16 8 7,12,13 2
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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 muiltiplexing
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 increases
in power-supply current.

e Propagation Delay, 1.0 ns Typical

® 40 mW Max/Pkg (No Load)

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

o Voltage Compensated

¢ MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
(CONDITION C)

vVeet 1 5 2 GND
AouT 2 6 3 51 QtoVyT
AQOUT 3 7 4 GND
AN 4 8 5 OPEN
AN 5 9 7 OPEN
AN 6 10 8 OPEN
AN 7 1 9 OPEN -
VEE 8 12 10 VEE
A2N 9 13 12 OPEN
A2|N, A3IN 10 14 13 GND
A3IN 1 15 14 OPEN
A3|N 12 16 15 OPEN
Ad4|N 13 1 17 OPEN
Ad4N 14 2 18 OPEN
AdiN 15 3 19 GND
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT= -2.0V MAX/~2.2 V MIN
VEE =- 5.7 VMAX/-5.2 V MIN

Military 10H521

/!

o\
MPO
unm

AVAILABLE AS

1) JAN: NJA

2) SMD: 5962-8773001

3) 883: 10H521/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer I 7 [| veee
Aout [2] 5] A4IN
Aot [ % AN
AN % E AdN
A 2] A3y
At [E] (] A3y
A2N B o] Az, A3
VEE E Zl A2IN
LOGIC DIAGRAM

=N
10
— 2
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2-68




10H521

Channel “A” Channel “B”
T Ve =+2.0V£0.005V T
5092 coaxp LI I—z 50 Q coaxg
= 25uF 1 04 uF =
% T T som 500
coax
Pulse Generator
P o—g DUT
X 0.1 uF + 20%
6 T
VEE =-2.94 Vdc

+0.005V

NOTES

1. Allinput and output cables to the scope are equal length of 50 Q
coaxial cable. Wire length should be < 1/4 inch from TP to input pin
and TPoyT to output pin.

2. Outputs not under test are connected to a 100 Q resistor to ground.
3. tr=t=1.0ns+0.1ns.
4. Pyy>20ns.
5. PRF = 1.00 MHz.
6. 2:1 divider may be used.
7. Ly = Lo Matched for equal time delay.
tr
PS1
80 % 80 %
50 % 50 %
— 20% 20 % —
VIN PS2
[e———— 220 ns —_
= tpL
80 %
50 %
20 %
Vout
7= tTHL- tTLH
Vout
80 % 80 %
50 % 50 %
20 % 20 %
[ tPHL = tpL|

Figure 1. Switching Test Circuit and Waveforms
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10H521

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)
Temperature
Each MECL 10 H series circuit has been designed to meet the dc specifications ViHt | Vi1 | ViH2 | ViLz2 | Ps1 | Ps2 | VEeL | VEE1 | VEE2
§h0\t/vn in thi tetst table, atftgrthermgl f%u".ibri‘.{:g haij beedntestablished: 1f'lhe circui: is TA=25°C | 078 | 195 | 113 |-1480 | +1.11 | +0.31 | -2.94 | 546 | -4.94
in a test socket or mounted on a printed circuit board and transverse air flow greater
atests . . L P a . 9 . Tpa=125°C | -0.65 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -2.94 | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
TA =-55°C -0.84 | -1.95 | -1.16 | -1.510 | +1.01 | +0.28 | -2.94 | -5.46 | -4.94
to -2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Pantional . | Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, OutputLoad =100 Qto-2.0V
Min Max Min Max Min Max VIH1 ViL1 ViH2 ViL2 VEE1 | VEE2 Vee PUT
High Output _ _ _ _ 4-7 4-7
VOH Voltage 1.01 0.78 | -0.86 | -0.65 1.06 0.84 \ 9-15 | 9-15 8 1,16 2,3
Low Output _ . _ _ _ 4-7 4-7
VoL Voltage -1.95 1.58 1.95 1.565 1.95 1.61 A 9-15 9-15 8 1,16 2,3
High Output _ . B 4,7 4,7 4-7 4-7
VOH1 Voltage 1.01 | -078 | -0.86 | -0.65 1.06 0.84 \ 113 | 1113 | 9-15 | 9-15 8 8 1,16 2,3
Low Output _ _ _ _ _ _ 4,7 4-7 4-7
VoL1 Voltage 1.95 1.58 1.95 1.565 1.95 1.61 \ 11,13 9-15 | 9-15 8 8 1,16 2,3
Power Supply . _ .
EE | current 26 29 29 mA 8 1,16 8
Input Current 4-7,9 4-7,9
H | igh 295 500 500 pA | 11008 8 1,16 148
Input Current
1 Hi%h 360 610 610 pA 10 8 1,16 10
Input Current 4-7
(TR o 0.5 0.3 0.5 pA 0-15 8 1,16 [4-7,9-15
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10H521

QUIESCENT LIMIT TABLE*
* Test Test Voltage Values (Volts)
ELECTRICAL CHARACTERISTICS Temperature
Each MECL 10H series circuit has beer) designed to meet the dc specifications VIH1 | Vit1 | ViH2 | ViL2 | Ps1 | Ps2 | VEEL | VEE1 | VEE2
§h0\:vn in thek tetst table, ;iftzrthermgl tezuipbrh;n; hasd bezntestablished,' ';he circui: is Ta=25°C | -0.78 | -1.95 [ -1.13 | -1.480 | +1.11 | +0.31 | -2.94 | -5.46 | -4.94
0
inates s‘c e orm9ung or.laprlne circuit boar .an ransverse air owgre.a er TA=125°C | 065 | 195 | 0.86 | 1465 [ 1124 | 7036 | 294 | 546 | 404
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
Ta =-55°C -0.84 | -1.95 | -1.16 |-1.510 | +1.01 | +0.28 | -2.94 | -5.46 | -4.94
to -2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional = =
Parameters: Subgroup 9 Subgroup 10 | Subgroup 11 Vce =2.0V, OutputLoad =100 Q to GND
Min Max Min Max Min Max VIN Vout | Vee VEEL Ps1 P.U.T
tTLH Rise Time 0.5 1.8 0.5 2.1 0.5 17 ns 5,9,10, 12,15 2,3 1,16 8 5,9,10,12, 15 2,3
tTHL Fall Time 0.5 1.8 0.5 241 0.5 1.7 ns 5,9,10,12,15 2,3 1,16 8 5,9,10,12,15 2,3
tpq (F’F[glpfg)"’“” Delay | 045 | 18 | 055 | 24 | o045 | 18 | ns | 59101215 | 23 | 1.16 | 8 5,13 2,3
Propagation Delay
tPd (Exclude Pin 10) 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




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

e Propagation Delay, 1.5 ns Typical

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

e Voltage Compensated

e MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
(CONDITION C)
Bout 1 5 2 51Qto VT
AouT 2 6 3 51Qto VT
Bout 3 7 4 51 Qto V1T
Aout 4 8 5 51 Qto VT
AN 5 9 7 Vce
Fomr s w8 e
BIN 7 1" 9 Vece
VEE 8 12 10 VEE
Vee 9 13 12 Vce
CIN 10 14 13 Vce
DIN 1 15 14 Vce
Cout 12 16 15 51QtoVyT
DouT 13 1 17 51 Qto VT
DouT 14 2 18 51Qto VT
Cout 15 3 19 51Qto VT
GND 16 4 20 GND

BURN - IN CONDITIONS:
VIT= -2.0VMAX/-22V MIN
VEE =-5.7VMAX/-5.2 V MIN

Military 10H524

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8756001

3) 883: 10H524/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Bour [1] 5] GND
Aout 2] 5] Cour
Bout [] 4] Dour
Aout [4] 5] Bout
Cor:nI\"énE E _C—OE
StrobeE 1] DiN
BN [ 19 cy
vee [E] 5] Veo
POSITIVE LOGIC DIAGRAM
5 _.;_\Y_ 4

i) —
|

by
‘ '
)

MOTOROLA MILITARY MECL DATA
2-72




10H524

Vour Vour
VecH=+70V NAND  AND
Input o
Ps1 =60V T T
T suF L L o1pF
01uF [ ram T Traw  Cox Coax
Coax +20% T
- 500 500
Input Pulse ° | -
Generator j
| -
e
i Unused Output connected to a
100 Q resistor to ground.
BuF L L o1pF )
% T ¢ T xoon L oruF 20
T vgg=20v ° :E
-32V
VIN 50V
\\ 35V Z
tr=1=2.5ns £ 0.5 ns (10%-90%) 7 —_—— — — 20V
Vout
AND R 80%
50%
20%
tTHL TLH
TLH tTHL
80%
50 %
20%
Vour
NAND tPLH tPHL

NOTES

1. 50 Q termination to ground located in each scope channel input.
2. Allinput and output cables to the scope are equal lengths of 50 Q coaxial cable.
Wire length should be < 164 inch from TP to input pin and TPoyT to output pin.

Figure 1. Switching Test Circuit and Waveforms
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10H524

QUIESCENT LIMIT TABLE*
Test Test Voltage Values (Volts)
Te ature
i ViH1 | ViL1 | VRH | VR VF_| Ps1 | VEeL |VEE1 |VEE2 [ BviN | Vcc [ VecH | Vea
TA=25°C +20 | +08 | +40 | +24 | +04 | +6.0 | 294 |-546 | 494 +65 | +50 | +7.0 | +2.0
TA=125°C +20 | +08 | +40 | +24 | +04 | +60 | 294 |-546 | 494 | +55 | 450 | +70 | +20
TA=55 °C +2.0 +0.8 +4.0 +2.4 +0.4 +6.0 | 2.94 | -5.46 | 4.94 | +55 +5.0 +7.0 +2.0
Symbol | Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functi =- =- =
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Ip1 =-10 mA, Ip2 = - 20 mA Output Load = 100 Q2 to GND
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEg1 | VEE2 GND Vee (PUT
High Output _ _ - 1-4
VOH Voltage 1.01 -0.78 -0.86 -0.65 1.06 -0.84 \ 5-7 10, 11 8 16 9 12-15
Low Output _ _ _ _ _ _ 5~ 57 1-4
VoL Voltage 1.95 1.58 1.95 1.565 1.95 1.61 \ 10, 11 10, 11 8 16 9 12-15
High Output _ _ 5— 5-7 5-7 1-4
VOH1 | Voltage 1.01 | -0.78 | -0.86 | -0.65 1.06 | -0.84 v 1011 | 10,11 | 10,11 8 8 16 9 |1 15
Low Output _ _ _ _ _ _ 5-7 5-7 5- 1-4
VoL1 Voltage 1.95 1.58 1.95 1.565 1.95 1.61 \" 10, 11 10, 11 10, 11 7 8 8 16 9 12-15
Power Supply _ _
EE | current -66 72 72 mA 8 16 9 8
Forward 5,7 57
IFq Current -3.2 -3.2 -3.2 mA 6 10, 11 8 16 9 10, 11
Forward _ _ 57
IF2 | corrent -12.8 12.8 128 | mA 10, 11 8 16 9 6

* 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 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.
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10H524

QUIESCENT LIMIT TABLE*
Test Test Voltage Values (Volts)
Temperature
P ViH1 | Vi1 | VRH | VR VE | Pst | VEEL | VEE1 |VEE2 | BviN | Vec | VeeH | Vea
Ta=25°C +20 | +08 | +4.0 | +24 | +04 | +6.0 | -2.94 |-546 | 4.94 [ +65 | +5.0 | +7.0 | +20
Ta=125°C +2.0 +0.8 +4.0 +2.4 +0.4 +6.0 | -2.94 | 546 | 494 | +55 +5.0 +7.0 +2.0
Ta=55 °C +2.0 +0.8 +4.0 +2.4 +0.4 +6.0 | —2.94 | -5.46 | —4.94 | +55 +5.0 +7.0 +2.0
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;‘a"r‘:':::{':r's Subgroup 1 Subgroup 2 Subgroup 3 Ip1 =-10 mA, Ip2 = - 20 mA Output Load = 100 Q to -2.0 V
Min Max Min Max Min Max VF VR VRH BvIN Ip1 Ip2 | VEE1 | GND | Vce
Vip Input Clamp Voltage -15 -1.5 -15 \ 18‘ :1 6 8 16 13’ L
! Positive Power 25 25 25 mA 10 8 1 | 9
CCL | Supply Current Drain
Positive Power 5-7
lccH Supply Current Drain 16 18 16 mA 10, 11 8 16 9
N | nput Current 1.0 1.0 1.0 mA 6 ot 8 | 16 |00
57 57
IR1 Reverse Current 50 50 50 RA 6 10, 11 8 16 10, 11
Ir2 Reverse Current 200 200 200 uA 12’ Z.‘ 6 8 16 6

* 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 circuitisin 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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10H524
QUIESCENT LIMIT TABLE *

Test Test Voltage Values (Volts)
Temperature

ViHi | ViL1 | VRH | VR VF Ps1 | VEEL [ VEE1 [VEE2 | BviN | Vcc | VecH | Vaa
TA=25°C +20 | 408 | +40 | +24 | +04 [ +6.0 [ 294 [-546|—494| +55 | +5.0 | +7.0 | +20

Ta=125°C +2.0 +0.8 +4.0 +2.4 +0.4 +6.0 | -2.94 | -5.46 | -4.94 | 455 +5.0 +7.0 +2.0
TA=55 °C +2.0 +0.8 +4.0 +2.4 +0.4 +6.0 | -2.94 | -546 | -4.94 | +55 +5.0 +7.0 +2.0

Symbol Parameter - Limits Units TEST VOLTAGE APPLIED TO PINS BELOW

Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
nctiona
P:rameters: Subgroup 9 Subgroup 10 Subgroup 11 Ip1 =-10mA, Ip2 = — 20 mA Output Load = 100 Q2 to GND
Min Max Min Max Min Max VIN VouT | VecH | VEEL | Vaa Pg1 PU.T
t Rise Time 0.45 2.0 0.5 2.5 0.4 1.8 ns 5 4 9 8 16 6 1-3,12-15
T
% Fall Time 0.45 2.0 0.5 25 0.4 1.8 ns 5 4 9 8 16 6 1-8,12-15
tpHL | probagatonDeldy | o55 | 25-| 085 | 36 | 05 | 20 | ns 10 12 | 9 8 16 6 1-4,13-15
toy | DropagatonDeldy | g55 | 25 | 085 | 36 | 05 | 20 | ns 10 12 9 8 16 6 1-4,13-15
Propagation Delay _ _
PHL | probageiondey | oss | 24 | 085 | 35 | 085 | 21 | ns 10 12 9 8 16 6 1-4,13-15
Propagation Delay ’ _ -
tPLH Pins 5, 7, 10, 11 0.55 2.4 0.85 3.5 0.55 241 ns 10 12 9 8 16 6 1-4,13-15

* 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 circuitisin 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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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 10H partis a functional/pinout duplication of the standard MECL 10K fami-
ly part, with 100% improvement in propagation delay, and no increase in power-
supply current.

* Propagation Delay, 2.5 ns Typical

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

e Voltage Compensated

e MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
(CONDITION C)

Ve 1 5 2 VBB

AN 2 6 3 2KQto VEE
AN 3 7 4 VeB
Aout 4 8 5 360 Qto Voo
Bout 5 9 7 2KQto VEE
BN 6 10 8 VBB

BiN 7 11 9 Vce
VEE 8 12 10 VEE
Vce 9 13 12 Vee
CiIN 10 14 13 Veg

CIN 1 15 14 2KQto VEE
Cout 12 16 15 360 Qto Ve
Dout 13 1 17 360 Qto Voo
DN 14 2 18 VBB

DiN 15 3 19 2K Qto GND
GND 16 4 20 GND

BURN - IN CONDITIONS:
VT = — 2.0 V MAX/— 2.2 V MIN
VEE =-5.7 V MAX/ - 5.2 V MIN

Military 10H525

MPO
iy

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.

Veg [ [5] GND
An (2] 5] o
AN [E] 5] BN
rou [} 3] Doyt
Bout [ 2] Cour
BN E E CIN
B [ o] Ty
vee [2] ERR
LOGIC DIAGRAM
2
4
3
6 —Mg
5
7 —n
10 —(g
12
11 —_—
14 —g
13
15—t
L
VBB
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10H525

Scope Input
GENERATOR CHARACTERISTICS cOpv P sov
o
TA ViHS ViLs Scope Input A T Scope Input = 50 € to GND
25°c | -0.890V | -1.690V T S0V
125°C | -0.760V | -1.640V
-55°C | -0990V | -1.720V 0.1 puF 450 Q
= +20% L £50%
- é 280Q
< +50%
A vee
Pulse Generator o—= ¢ o
Input \
= B .
TP‘N el j_:

NOTES

1. ZoyTr=50Q ~
2. tr=t=1.0 ns £0.1 ns (20%-80%). CL =25 pF

ad including test
3. tp=40ns£0.1ns fixture
| .

| “— TPout

g
| -
VBB
GND VEE
= 2
o = T 0.1 uF + 20%
ViLs o =
-3.2V+0.005V
t
v
N 80% 80%
50% 50%
20% 20%
= tpLy “PHL Vou
80% 80%
50 % 50%
v 20% 20%
out VoL
tTLH tTHL

NOTES

1. Perform test in accordance with test table; each output is tested separately.

2. Allinput and output cables are equal lengths of 50 Q coaxial cable. Wire length should be < 0.250 inch (6.35 mm) from TPy to input
pin and TPQyT to output pin.Q :

3. All diodes are 1N3064 or equivalent.Q

Figure 1. Switching Test Circuit and Waveforms
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10H525

QUIESCENT LIMIT TABLE *
Test
Test Voltage Values (Volits Test Current
Temperature 9 ( ) (milliAmps)
ViH | Vi | ViIHA | ViLA | Ps1 | Ps2 | VEE | VEE1 | VEE2 | ViHH | ViLH | VIHL | Vi | Vcc | VBB | ViHs | ViLs || loH | loL
Ta=25°C | -0.78 | -1.95 | -1.11 | -148 |-089 | -169 | -52 | -546 | -4.94 | +022 | -095 | -1.78 | 295 | +5.0 | Pin1 | -0.89 | -169 || 20 | +20
Ta=125°C | -065 | -1.95 | -0.96 | -1.465 |-0.76 | -1.64 | -52 | -5.46 | -4.94 | +0.35 | -0.95 | -1.65 | -2.95 | +5.0 | Pin1 | -0.76 | -1.64 || -20 | +20
Tp=-55°C | -084 | 195 | -1.16 | -1.51 |-099 | -1.72 | -52 | -546 | -4.94 | +0.16 | -0.95 | -1.84 | -2.95 | +5.0 | Pin1 | -099 | -1.72 || -20 | +20
Symbol | Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -§5°C Pinouts referenced are for DIL package, check Pin Assignments
Functional Subgroup 1 Subgroup 2 Subgroup 3 GND = (Pin 16), Output Load = 100 Q to GND
Parameters:
Min Max Min Max Min Max VIH | VIHH | VIHL ViL VoL | Vit | ViLH | VEe1/2 | VoH | P U.T
' : 2,3,6 26
High Output 3,7 | 87 | 37 | 7,10, " | 2,6, 4, 4,512,
VOH | Voltage 25 25 25 Vo111 | 11,15 | 1115 | 1114, o liqa| & |iw2a| 13
15
v Low Output 05 05 05 v |5%8] 26 |236|a7n | 45 | 3 3,7 8 4,512,
OL | voltage - - - 15 | 10,14 | 10,14 | 15 [12,13 | 11,15 | 11,15 13
2,3,6
VoLs | Output Voltage 05 05 05 v 123 Wil e |*52
14,15

* 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 circuitis 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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10H525

QUIESCENT LIMIT TABLE*
Test Test Voltage Values (Volts) Test Current
Temperature ‘ (milliAmps)
ViH | ViL | ViIHA | ViLA | Ps1 | Ps2 | VEE | VEE1 | VEE2 | VIHH | VILH | VIHL | ViLL | Vec | VBB | ViHs | ViLs loH
Ta=25°C -0.78 | <195 | -1.11 -1.48 | -0.89 | -1.69 -5.2 -5.46 | -494 | +0.22 | -0.95 | -1.78 | -2.95 +5.0 Pin 1 -0.89 | -1.69 -2.0
TA=125°C 065 | -1.95 | -0.96 | -1.465 | -0.76 | -1.64 -5.2 -5.46 | -494 | +0.35 | -0.95 | -1.65 | -2.95 +5.0 Pin 1 -0.76 | -1.64 2.0
Ta=-55°C -0.84 | -1.95 | -1.16 -1.51 | -0.99 | -1.72 -5.2 -5.46 | -494 | +0.16 | -095 | -1.84 | -295 | +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 DIL package, check Pin Assignments
;:?c'lonal Subgroup 1 Subgroup 2 Subgroup 3 GND = (Pin 16), Output Load = 100 Q to GND
Min Max Min Max Min Max VIH |ViIHA | ViL | ViLA VBB VEE |VEE1/2 | 'oH | loL P.U.T
High Output 2,6 2,6 1,37 4,5 4,512,
VOH1 | yoitage 25 25 25 v 10,14 | 10,14 | 11, 15 8 11213 13
Low Output , 6 2,6 1,37 4,5 4,512,
VOL1 | voltage 05 0.5 05 v 10,14 | 10, 14 11, 15 .8 1213 13
Reference 1,3,7
VBB | Voltage A37 | 125 | 4131 | 119 | 141 | 127 \% 115 8. 1
Power Supply . . . 1,3,7 | 2,6
'EE | Current 40 44 44 mA 1,15 [10,14| 8 8
" 1,37 2,6
IccL | Positive Power 40 40 40 mA 11.15 | 1014 8 9
Supply Drain . 2,6 1,37
ICCH | Gurrent 63 63 63 | mA | 4014 11,15 8 9
1,2,3
- 2,3,6 2,3,6,7
Input Leakage 6,7, . 3, , 3,6, 7,
! . -1.0 -1.0 -1.5 A 7,810, 10, 11,
CBO | Current : h 10,11, 115 14,15
14,15
Short Circuit ) 2,6 1,3,7 4,5,12,
los Current -150 -60 -150 -60 -150 -60 mA 10, 14 11,15 8 13
~ EX %2 2367
IINH | Input Current 145 225 225 pA . ' 8 10, 11,
11, 14 10, 11, 14 15
15 14,15 ’

* 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 circuitisin 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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10H525

QUIESCENT LIMIT TABLE*
;g‘::perature Test Voltage Values (Volts) 1('::}&1::::)‘
VIH | ViL |ViHA | ViLA | Ps1 | Ps2 | VEE | VEE1 | VEE2 | VIHH | ViLH | VIHL | ViLL | Vec | VBB | ViHS | ViLs loH
Ta=25°C -0.78 | -1.95 | -1.11 -1.48 | -0.89 | -1.69 -5.2 -546 | -494 | +0.22 | -0.95 | -1.78 | -2.95 +5.0 Pin1 -0.89 | -1.69 -2.0
Ta=125°C -0.65 | -1.95 | -0.96 | -1.465 | -0.76 | -1.64 -5.2 -5.46 | -494 | +0.35 | -0.95 | -1.65 | -2.95 +5.0 Pin 1 -0.76 | -1.64 -2.0
Tp=-55°C -0.84 | -1.95 | -1.16 -1.51 -0.99 | -1.72 5.2 -5.46 | -494 | +0.16 | -0.95 | -1.84 | -2.95 +5.0 Pin 1 -0.99 | -1.72 -2.0
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
P:?:r:l:?:rs: Subgroup 9 Subgroup 10 Subgroup 11 GND = (Pin 16), Output Load = (See Figure 1).
Min Max Min Max Min Max VIN Vout VBB VEE2 ViLs Pg2 P.U.T.
. 2,6,10, | 4,5,12, | 1,38,7 2,6, 10,
tTLH Rise Time 0.3 1.3 0.3 2.0 0.3 1.4 ns 14 13 11,15 8 14 10 4,5,12,13
2,6,10, |4,5,12, | 1,3,7 2,6, 10,
tTHL Fall Time 0.3 1.3 0.3 2.0 0.3 1.4 ns 14 13 11,15 8 14 10 4,5,12,13
tPHUPLH EL‘?Z{;“-‘*‘"“ 085 | 32 | 09 | 35 | o8 | 29 ns | 2610 145020 1.8.7 8 |281%1 10 4,5,12,13

* 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 circuitisin 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.




@ MOTOROLA
Dual D Type Master-Slave Flip-Flop

ELECTRICALLY TESTED PER:
5962-8756101

The 10H531 is a MECL 10H 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.

e Propagation Delay, t.0 ns Typical

e 340 mW Max/Pkg (No Load)

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

* Voltage Compensated

e MECL 10K-Compatible

PIN ASSIGNMENTS

FUNCTION DIL  FLATS LCC BURN-IN

(CONDITION C)

Veet 1 5 2 GND
Qq 2 6 3 51 Qto VT
Q3 3 7 4 51Qto VT
R4 4 8 5 51 Qto VT
Sq 5 9 7 GND
CE1 6 10 8 OPEN
D4 7 1 9 OPEN
VEE 8 12 10 VEE
Ccc 9 13 12 OPEN
D2 10 14 13 OPEN
Ce2 1 15 14 OPEN
S2 12 16 15 GND
Ro 13 1 17 51Qto VT
Q 14 2 18 51 Qo VT
Q2 15 3 19 51Qto VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT= -20VMAX/-2.2V MIN
VEE =-5.7 VMAX/-5.2V MIN

Military 10H531

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8756101

3) 883: 10H531/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer G}~ [@ veee |
at [z [i5] Q2
at 3] 1] 2
R1 4] [13] R2
st [5] 2] s2
Ceq [€] 1] g,
o1 [ 0] po
vee [&] 5] cc
LOGIC DIAGRAM
$5 @ —
D17 ———— Qb

Cey6 —
= ah

R4 ————4

Cc9
Ry13 T | 4
Do 10 o 0_2 h

Cea —-D Q2 p—15

s12 —— 14

MOTOROLA MILITARY MECL DATA
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10H531

R-S Truth Table Clock Truth Table
R s Qp 41 c D Qn+1
L L Qn L o Qn
L H H L L
H L L H H
H H N.D.
N.D. = Not Defined © = Don't Care
A clock H is a clock transition from a Low to High state C=Cg+Cc
ViN Vet = \g:oz =20V Vour
To Channel A To Channel B
T
25 uF T T 01wF
|_1 = - L2
]
S
o—
Clock Ce Qo ,— TPout
Input °/C g
—o
TPIN o—D R 100 Q
L1=L2:Matched for equal o—-dI
time delays 1 =
T 0.1 pF
o -
VEEL=-294V
Set and Reset

PINA

Ps2
— Ps1
120 ns 40ns

PiNB / N_ Ps2
Poutr

Poutr

*tr=tf=1.0 ns + 0.1 ns (20%~80%)
PSt
Clock Data \{

Poutr — —  VH
t+- t- te+ t+

|
20% 80% 20% 80%
t+ort- t+ort-

} VH
t+ + t te- _\"
Pour —m8m™— l W

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10H531

VIN Vout
To Channel A To Channel B
T Vet =Vecz=20V T
Coax T Coax
Use High Independence probe 2 yF T T 0.1 uF
to adjust VBIAS 500Q 3; = - 150Q
Vglas =07V o
TP
o a
O -
@ I L g Q 200Q
TPIN b3 R
Sine-Wave Generator 100Q S
AC Coupled HP 32006 or Equivilant ; =
0.1 pF
dc supply ::E
Ot BF R | vepL--294V
- <L
j[t_ 100Q
Figure 2. Toggle Frequency Test Circuit =
Setup s@ R@ Setup Data C@ c@ Reset
Q(High) ~Hod ~ THOLD THOLD OverRide IN  THOLD THOLD  OverRide
T 1 (2 3 @ 5 (6 7 @8 9 (10) 1 (12 13 (14 15 (16) 17
Q VOH min
(2,_15) | | 1 | #_ “;OLmax
Q | 1 ™ VOHmin
(3,14) — VoL max
o ‘ém
I IHA
C(9)& I“| ViLA
CE (6, 11) I -r _L iL
ViH
VIHA
| 1 ViLA
D(7.10) ViL
VIH
M e
R(4,13) M ViL
§(5,12) ViH
LT v
LT A
ViL
T () 2 (3 4 (5 6 () 8 (9 10 (M) 12 (13) 14 (15 16 (17)
R@ 5@ Hold s@ Setup te Hold Hold
THOLD  THOLD THOLD  Q(low) THOLD

Note: Do not remove power during sequence of tests.

Figure 3. Timing Diagram

MOTOROLA MILITARY MECL DATA
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10H531

Data Thold pg; NOTES
PINE |.5;0.l 1. thold is min. time after positive transition of the clock pulse
— P that information must remain unchanged at the data input.
P pg% 2. For all tho|d tests, pulse width should not be less than 20 ns.
Ping | 40 I | I Pso
Clock Clock precedes data by
Q__ Pour Q should hold & 1" >1.0ns ( hold)
— Pgy
Data PIND | | Psp
— Py
Clock PINB | | S I I
Ps2

Q PouT Q should hold & 0"

'q Ps1
Data PiIND 50
Ps2 — Pgy
Clock __FINE |:40;| | |

Ps2
VH —
Q Pour I |
L
Pst 50
PINE
Pgp —

PINB ':l Pt I I
Ps2 40
_VH
Q" Pour | I
NOTES L

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 iess than 20 ns. Data precedes clock by < 1.5 ns (setup)

Figure 4. THoLD Waveforms

MOTOROLA MILITARY MECL DATA
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10H531

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts
* ELECTRICAL CHARACTERISTICS Test 9 { )
iae pirel i e -Temperature | V| Vi Vi Vi P P \"7 V|
Each MECL 10H series circuit has been designed to meet the dc specifications pe H1 | ViL1 | ViH2 | Viez | Ps1 | Ps2 | VeeL | VEE1 | VEE2
shown in the test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.780 | -1.950 | -1.110 | -1.480 | +1.11 | +0.31 | -2.94 | -5.46 | -4.94
in a test socket or mounted on a printed circuit board and transverse air flow greater Tao=125°C | -0.650 | -1.950 | -0.960 | -1.465 |+1.24 | +0.36 | -2.94 | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tp=-55°C | -0.840 | -1.950 | -1.160 | -1.510 { +1.01 | +0.28 | -2.94 | -5.46 | -4.94
to —2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;:?chopaL Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Qto-2.0V
Min Max Min Max Min Max VIH1 ViL1 VEE1 | VEE2 Vee PU.T.
High Output _ _ _ 4,5 4-7
VOH Voltage 1.01 -0.78 -0.86 -0.65 1.06 0.84 Vv 12,13 9-13 8 1,16 2,3,14,15
Low Output _ _ _ _ _ _ 4-7
VoL Voltage 1.95 1.58 1.95 1.565 1.95 1.61 Vv 5,12 9-13 8 1,16 2,3,14,15
High Output _ _ _ _ _
VOH1 Voltage 1.01 0.78 | -0.86 0.65 1.06 0.84 v 8 8 1,16 2,3,14,15
Low Output _ _ _ _ _ _
VoLt Voltage 1.95 1.58 1.95 1.565 1.95 1.61 \ 8 8 1,16 2,3,14,15
Power Supply i
IEE | current 56 -62 -62 mA 8, 11 8 1,16 8
Input Current
H | igh 390 660 660 uA 9 8 1,16 9
Input Current
HiH1 Hi’;h 310 530 530 nA 6, 11 8 1,16 6, 11
Input Current 4,5
H2 | g 465 790 790 A 12,13 8 1,16 4,5,12,13
Input Current
H3 Hi’;h 285 485 486 pA 7,10 8 1,16 7,10
Input Current 4-7
| (o 0.5 0.3 0.5 pA 9-13 8 1,16 4-7,9-13
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10H531

QUIESCENT LIMIT TABLE*
Test Voltage Values (Volts
* ELECTRICAL CHARACTERISTICS Tomperature s (Volts)
. - . P V| V V Vi P P \ \ Vv
Each MECL 10H series circuit has been designed to meet the dc specifications H1 L1 1H2 iL2 1 S2 | VEEL | VEE1 | YEE2
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -0.780 | -1.950 | -1.110 | -1.480 | +1.11 | +0.31 | -2.94 | -5.46 | -4.94
in a test socket or mounted on a printed circuit board and transverse air flow greater Tao=125°C | -0.650 | -1.950 | -0.960 | -1.465 | +1.24 | +0.36 | -2.94 | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tpo=-55°C | -0.840 | -1.950 | -1.160 | -1.510 | +1.01 | +0.28 | -2.94 | -5.46 | -4.94
to —2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. onal +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona = =
Parameters: Subgroup9 | Subgroup 10 | Subgroup 11 Vcc =20V, Output Load = 100 Q to GND
Min Max Min Max Min Max ViN VouTt Vce VEEL P.UT
tr Rise Time 0.5 2.0 0.6 2.2 0.45 1.8 ns 4,5 3 1,16 8 2,14,15
tf Fall Time 0.5 2.0 0.6 2.2 0.45 1.8 ns 4,5 3 1,16 8 2,14,15
Propagation Delay
tpd CLK, CE, Set, 0.7 2.15 0.7 2.2 0.6 21 ns 10, 11 15 1.16 8 2,3,14
Reset .
tSET Set Up Time 0.7 0.7 0.7 ns 6,7,10, 11 2,15 1.16 8 2,3,14,15
tqoLp | Hold Time 0.8 0.8 0.8 ns 6,7,10,11 | ~ 2,15 1,16 8 2,3,14,15
flog Toggle Frequency 250 250 250 MHz (See Fig. 2)




@ MOTOROLA
Dual J-K Master-Slave Flip-Flop

ELECTRICALLY TESTED PER:
5962-8750501

The 10H535 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.
e Propagation Delay, 1.5 ns Typical
* 410 mW Max/Pkg (No Load)
¢ fTog = 250 MHz Max
e Improved Noise Margin 150 mV (Over Operating Voltage and Temperature
Range)
Voltage Compensated

e MECL 10K-Compatible
PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
(CONDITION C)

Veet 1 5 2 GND

Qq 2 6 3 51QtoVyT
Q7 3 7 4 51 Qto VT
Ry 4 8 5 51Qto VT
Sq 5 9 7 GND

Ky 6 10 8 OPEN
Jy 7 11 9 OPEN
VEE 8 12 10 VEE

c 9 13 12 OPEN
J2 10 14 13 OPEN
Kz 1 15 14 OPEN
So 12 16 15 GND

Rz 13 1 17 51 Qto VTr
Q2 14 2 18 51 Qto VT
Q2 15 3 19 51Qto VT
Vees 16 4 20 GND

BURN - IN CONDITIONS:
VYT = -2.0V MAX/-2.2V MIN
VEE =-5.7 V MAX/- 5.2 V MIN

Military 10H535

MPO
i

AVAILABLE AS

1) JAN: N/A°

2) SMD: 5962-8750501

3) 883: 10H535/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

7
veer [ 6] Voce
Qt [z] 5] Q2
Qi [3] 4] @2
R [4] 5] R2
st [3] 2] 52
ki [5] A %o
@ ] 3o
vee [] 5] ¢
LOGIC DIAGRAM
S15 _—
37— ar by
K16 PE—— N _
- Qf w3
R14 ——;
co —
Sp12 7 y
Jp10 -~ 0 h—1s
Kot ————— Oy p—14
S pe—

MOTOROLA MILITARY MECL DATA
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10H535

R-S Truth Table Clock Truth Table
R s Qn+1 J K Qn +1
L L Qn L L Qn
L H H L L
H L L L H H
H H N.D. H H Q,
N.D. = Not Defined
A clock H is a clock transition from a Low to High state
Scope Input Scope Input
A B
T +2.0V+0.005% T
1}. BpF T L o1yF iL2
= +20% T T +20%
50Q = - 50Q
Vecer  Veez
Clock Pulse Generator O——c ! )
= VEE
NOTES Il 0.1 uF £ 20%
1. All other outputs loaded 100 Q to GND. (4] =
2. L1 =Lp: Matched for equal time delays. 32V
3. 2:1 divider may be used.
4. VIN 220 ns.
5. fiN=1.0 MHz.
6. ty=tf=10ns+0.1ns.
tr t
r-.l — T~ Ps1
80 % 80 % i
50 % 50 %
— 20% 20% —
VIN PS2
) 220ns
= tPLH
80 %
50 %
20%
vout 0
T {THL
Vout
80 %
50 %
20%
tPHL tPLH

Figure 1. Switching Test Circuit and Waveforms
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10H535

Pt — —

VINA

Ps2
Pgt— —,

158 ns
ViNg

Ps2

P§y — —

Ps2

ViNa

NOTES
1. TST = Minimum set up time for Yoggle.
2. THT = Minimum hold time for Not Toggle.

Figure 2. Set, Reset and Toggle Waveforms

MOTOROLA MILITARY MECL DATA
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10H535 -

QUIESCENT LIMIT TABLE *
. Test Test Voltage Values (Volts)

ELECTRICAL CHARACTERISTICS Temperature [ Vina I Vg | Vinz | ViLz | Ps1 | Ps2 | VEE1 | VEE2 | VEE2
Each MECL 10H series circuit has been designed to meet the dc specifications Ta=25°C |[-0.780 | -1.950 | -1.11 | -1.48 |+1.11 [+0.31 |-5.46 | -4.94 | -2.94
§hown inthe testtable, aﬂertherm.al equil‘ibrigm hasbeen established: Thecircuitis TA=125°C | -0.650 | -1.950 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
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 Ta=-55°C | -0.840 | -1.950 | 116 | -151 |+1.01)+028) -5.46 | -4.94 | 294
to —2.0 volts.

Symbol Parameter Limits Units 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 =0V, Output Load =100 Qto-2.0V
Min Max Min Max Min Max VIH1 ViL1 ViH2 ViL2 VEE2 | VEE1 Vee P.UT
High Output _ _ 4,5,12,
VoH Voltage 1.01 -0.78 -0.86 ~0.65 1.06 -0.84 v 13 8 1,16 2,3,14,15
Low Output _ _ _ _ 4,5,12,
VoL Voltage -1.95 -1.58 1.95 1.565 1.95 1.61 Vv 13 8 1,16 2,3,14,15
High Output _ 4,512, | 4-7 [4,512,| 4-7
VOH1 Voltage -1.01 -0.78 -0.86 -0.65 1.06 -0.84 Vv 13 9-13 13 9-13 8 8 1,16 2,3,14,15
Low Output _ _ _ _ _ _ 4,512, | 4-7 4,5 4-7
VoLt Voltage 1.95 1.58 1.95 1.665 1.95 1.61 \ 13 9-13 | 12,13 | 9-13 8 8 1,16 2,3,14,15
Power Supply _ s
'EE | Gurrent -68 75 75 mA 8 1,16 8
Input Current 6,7, 10,
| figh 285 460 460 HA T 8 1,16 | 6,7,10,1
Input Current
HT | pigh 420 675 675 pA 9 8 1,16 9
Input Current 4,5,12,
liH2 High 500 800 800 pA 13 8 1,16 4,5,12,13
Input Current 4-7 _ _
R 0.5 0.3 0.5 pA 9-13 8 1,16 | 4-7,9-13
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10H535

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts
* ELECTRICAL CHARACTERISTICS Ez:perature ? (o
P . T Vi1 | Vb | Vi2 | Vi | Ps1 | Ps2 | VEE1 | VEE2 | VEE2
Each MECL 10H series circuit has been designed to meet the dc specifications TA=25°C | 0.780 | 1.950 | 141 | -1.48 | +1.11 | +0.31 | 5.46 | -4.94 | 2.94
shownin the test table, after thermal equilibrium has been established. The circuitis A= . : : : ’ : . . .
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.650 | -1.950 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.840 [ -1.950 | -1.16 | -1.51 |+1.01 (+0.28 | -5.46 | -4.94 | -2.94

to —2.0 volts.

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. \ +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona _ _ :
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max Ps2 VIN VouTt Vee | VeEeL P.U.T.
tTLH1 Rise Time 1 or . )
L1 Fall Time 1 0.5 2.0 0.7 24 0.5 2.0 ns 6,7,10, 11 4,5,9,14 | 2,3,14,15 1,16 8 2,3,14,15
TLH2 Rise Time 2 or
H2 Fall Time 2 0.5 2.0 0.7 24 0.5 2.0 ns 6,7,10, 11 4,5,9,14 (2,3, 14,15 1,16 8 2,3,14,15
tPLH1 Propagation Delay 1
tPLH Set, Reset 0.7 23 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 | Propagation Delay 2 07 | 23 | 07 | 26 | 05 | 23 | ns | 671011 |4,5914 (231415 1,16 | 8 2,3,14,15
tPLH2 Clock A
'SETUP | Setup Time 15 15 15 ns | 67,101 6,710,111 | 314 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
ftog 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
10H 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.

e Counting Frequency, 250 MHz Minimum

* 900 mW Max/Pkg (No Load)

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

e Voltage Compensated

e MECL 10K-Compatible

Military 10H536

MPO
i

AVAILABLE AS

1) JAN: N/A
2) SMD: 5962-8700101
3) 883: 10H536/BXAJC
X = CASE OUTLINE AS FOLLOWS:

PINA N
IN ASSIGNMENTS PACKAGE: CERDIP: E
FUNCTION DIL FLATS LCC BURN-IN CERFLAT: F
(CONDITION C) LCC: 2
Veet 1 5 2 GND The letter “M” appears before
Qo 2 6 3 51QT0 VT the slash on LCC.
Q3 3 7 4 51 QTO VT
Cout 4 8 5 51QTO VT veor O 7 [F] Ve
D3 5 9 7 GND Q@ [ 5] O
Dp 6 10 8 GND 03 [3] 4] Qg
s2 7 11 9 OPEN Cout [ [13] Clock
VEE 8 12 10 VEE 03 [5] 2] 0
st 9 13 12 OPEN 02 [E] 1] D
=] 10 14 13 OPEN s, [ o] Ty
D1 1 15 14 GND vee [] 5] s
Do 12 16 15 GND
CLK 13 1 17 CP1
Q 14 2 18 51 QTO VT
Qq 15 3 19 51 QTO VT
Veee 16 4 20 GND
BURN - IN CONDITIONS:
VIT= —2.0 VMAX/-2.2V MIN
VEE =—5.7 V MAX/ - 5.2 V MIN
FUNCTION SELECT TABLE
CiIN Sq So OPERATING MODE
[7] 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
(%] H H Hold (Stop Count)
@ = Don't Care

MOTOROLA MILITARY MECL DATA
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10H536

SEQUENTIAL TRUTH TABLE
S S2 Do D4 D2 D3 C?_rr{v c'.°.°k Qo Qq Q2 Q3 %%?
L L L L H H [7] H L L H H L
L H o %] o o L H H L H H H
L H o o %] o L H L H H H H
L H 1] 1%} 1] %] L H H H H H L
L H [7] [7] [7] [7] H L H H H H H
L H %] 1] o %] H H H H H H H
H H o o o %] o H H H H H H
L L H H L L %] H H H L. L L
H L [Z] [7] [7] [7] L H L H L L H
H L o o o o L H H L L L H
H L 1] o o o L H L L L L L
H L o ] %] %] L H H H H H H
@ = Don't Care

o Truth table shows logic states assuming inputs vary in sequence shown from top to bottom.
ee A clock H is defined as a clock input transition from a low to a high logic level.

s19
s27
Carry In
10
TCTOr' 7o _%02}-4 _1%23-1
Q. 7Q IQ TQ31 4
T3 [-‘TT(l_‘_‘ l‘*cz ] T C
T [
Clock  © l L
A A A Nl T
\/
o é 6 & o) & o o
12 14 1 15 6 2 5 3 4
DO Qo Dt Q1 D2 Q2 D3 Q3 Carry OUt

NOTE
FLIP FLOPS WILL TOGGLE WHEN

ALL T INPUTS ARE LOW. Figure 1. Logic Diagram
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V.LVQa 103N AYVLITIN VIOHOLOW

10H536

QUIESCENT LIMIT TABLE *
. Test Test Voltage Values (Volts)

ELECTRICAL CHARACTERISTICS Temperature [ Vipa T Viq | Vinz | ViLz | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications Ta=25°C |-0.780 | -1.950 | -1.11 | -1.48 [+1.11|+0.31|-5.46 | -4.94 | -2.94
§hown inthe testtable, aﬂerthermgl equll.lbnym hasbeen estabhshed: The circuitis TA=125°C | 0650 | -1.950 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
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 TA=-55°C | 0840 | -1.950 | -1.16 | -1.51 |+1.01]+028] -546 | -4.94 | 294
to 2.0 volts.

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
::::,2:?:,'5: Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Qto-2.0V
Min Max Min Max Min Max ViH1 ViL1 VEe2 | VEE1 Vece P.UT
VOH cggge”‘p“‘ -1.046 | -0.819 | —0.899 | —0.692 | ~1.099 | -0.882 | V | 3-6,11-14 13 8 1,16 2,3,4,14,15
Low Output _ _ _ _
VoL Voltage -1.95 | -1.592 1.95 1.578 1.95 1.623 ) 13 13 8 1,16 2,3,4,14,15
High Output
VOH1 Voltage ~1.046 | -0.819 | -0.899 | -0.692 | -1.099 | -0.882 \" 8 8 1,16 2,3,4,14,15
Low Output _ _ _ _ _ _
VoL1 Voltage 1.95 1.592 1.95 1.578 1:95 1.623 \ 8 8 1,16 2,3,4,14,15
Power Supply _ _ _
IEE Current 149 164 164 mA 8 1,16 8
Input Current
H | High 225 365 365 pA 9 8 1,16 9
| Input Current 260 415 415 A 10 8 1,16 10
1H1 High 1y '
Hz |1 CUTen 320 520 520 | pA | 5611-13 8 1,16 5,6,11-13
| Input Current 405 655 655 A 7 8 1,16 7
IH3 High M ’
Input Current N . .
e Low 0.5 0.3 0.5 HA 5-7,10-13 8 1,16 5,6,11-13
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V1va 103N AYVLITIN VIOHOLOW

10H536
QUIESCENT LIMIT TABLE *

Test Volt: Val Volt:
* ELECTRICAL CHARACTERISTICS Test est Voltage Values (Volts)

Temperature TV 7 | Vinz | ViLz | Ps1 | Psz2 | VEE1 | VEE2 | VEE2

Each MECL 10H series circuit has been designed to meet the dc specifications

] i ) S TaA=25° -0.780 | -1.950 | -1.11 | -1.48 | +1.11 [+0.31 | -5.46 | -4.94 | -2.94
shownin the test table, after thermal equilibrium has been established. The circuitis A=257C

in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.650 | -1.950 | -0.96 | -1.465 | +1.24./ +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tpo=-55°C |-0.840 [ -1.950 | -1.16 | -1.51 |+1.01 [+0.28 | -5.46 | -4.94 | -2.94
to —2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
P Subgroup® | Subgroup10 | Subgroup 11 Ve =20V, Output Load =100 © to GND
Min Max Min Max Min Max VIN VouTt Ps1 | Ps2 Vce | VEEL P.U.T.
tTLH Rise Time 0.7 2.1 0.7 2.3 0.7 23 ns 7,13 4 11,12 ( 9,10 1,16 8 2,3,14,15
tTHL Fall Time 0.7 241 0.7 2.3 0.7 23 ns 7,13 4 11,12 ] 9,10 1,16 8 2,3,14,15
tod Propagation Delay )
ClktoQ 0.7 3.2 0.7 3.5 0.7 3.5 ns 10 4 11,121 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
cTrymtom 0.7 3.0 0.7 35 0.7 35 ns 10 4 11,12 9,13 | 1,16 8 2,3,14,15
tSET Setup Time
Data (Dg 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 (ﬁﬁ to C) 2.0 2.0 2.0 ns 12,13 14 7,9 1,16 8 2,3,14,15
(CtoCN) 0.0 0.0 0.0 ns 12,13 14 7,9 1,16 8 2,3,14,15
tHoLp | Hold Time
Data (Dg to C) 0.0 0.0 0.0 ns 12,13 14 . 7,9 1,16 8 2,3,14,15
Select (Sto C) -0.5 -0.5 -0.5 ns 12,13 14 - 7,9 1,16 8 2,3,14,15
Carry In (C—|N_to C) 150 150 150 ns 12,13 14 7,9 1,16 8 2,3,14,15
(CtoCiN) 2.0 22 ) S22 ns 12,13 14 7,9 1,16 8 2,3,14,15
fcount | Count Frequency 250 250 250 -1 ‘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.

e Shift frequency, 250 MHz min
® 610 mW Max/Pkg (No Load)

Military 10H541

.
PEYTey

P
iy

AVAILABLE AS
e |Improved Noise Margin 150 mV (Over Operating Voltage and Temperature
Range)
e Voltage Compensated 3 ;f\\llbll) ';g(\s 98751101
* MECL 10K-Compatible 3) 883: 10H541/BXAJC
PIN ASSIGNMENTS X = CASE OUTLINE AS FOLLOWS:
FUNCTION DIL FLATS LCC BURN-IN
PACKAGE: CERDIP: E
(CONDITION C) CERFLAT: F
veet 1 5 2 GND LCC: 2
Q2 2 6 3 51QtoVvrT The letter “M” appears before
the slash on LCC.
Q3 3 7 4 51 Qto VT
c 4 8 5 CP1
DR 5 9 7 OPEN veer o [ Veee
D3 6 10 8 GND Q@ [2] 5] q
Sp 7 1 9 OPEN a3 [5] 4] Qg
VEE 8 12 10 VEE ¢ [ 3] oL
Do 9 13 12 GND DR [5] 2] g
S 10 14 13 OPEN 03 [E] ] o
D 11 15 14 GND s, [ o] s,
Do 12 16 15 GND vee [] 5] b,
DL 13 1 17 OPEN
Qo 14 2 18 51Qto VT
Qq 15 3 19 51 Qto VT
vVeea 16 4 20 GND
BURN - IN CONDITIONS:
VIT= ~-2.0 VMAX/~2.2V MIN
VEE =~ 5.7 VMAX/- 5.2 V MIN
TRUTH TABLE
SELECT OUTPUTS
S1 S2 OPERATING MODE Qon+1 | Qn+1 | Q2n+1 | Q3n+1
L L Parallel Entry Do D Do D3
L H Shift Right * Qlp | Q2n | Q3n DR
H L Shift Left * DL Qon Qin Q2n
H H Stop Shift Qop Qin Q2n Q3n

* Outputs as exist after pulse at “C” input conditions as shown,
(Pulse = Positive transition of the clock input.).

MOTOROLA MILITARY MECL DATA
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10H541

LOGIC DIAGRAM
D3 D2 D1 Do
1 Parallel Enter 1 1 1
St ois t
s2 o Decoder ﬂ LD— ED_
o o—t {1 - — -
Shift Right
—‘D—l shi -
Hod ||| Let L oy
D D
DQ DQ DQ
c C C C
Q3 Q2 Qo
SWITCHING TEST CIRCUIT
Channel A Channel B
T Vec=+20V T
Coaxa ? Coaxg
BpF L L o1pF 5 Q
+20% T T +o0%
Pulse
Generatr O ) D.UT
Input
8
Il 0.1 uF + 20%
o =
VEEL =-3.2 Ve
NOTES +0.005V

1. Unused outputs should be loaded 100  to ground.
2. Length of Coaxp and Coaxg should be equal for equal time delay.
3. 2:1 divider maybe used.

4.t =t§=1.0 ns £ 0.1 ns (20% to 80%)
Figure 1. Switching Test Circuit and Waveforms
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10H541

Ps1
Ps2
Ps1
Ps2
Ps1
50%
20%
Vout 20% Ps2
Y i
_—— — — —  Ps
ViNG Ps2
— Hold
—_—— — — — — — Pg
50%
VIND Ps2
(and Select) — tSenp
J— AL
Yout
NOTES
1. ViN has the following characteristics:
a) pulse width > 20 ns.

b) frequency = 2.0 MHz.
) trand tf = 1.0 ns + 0.1 ns (20% - 80%).

Figure 2. Switching Test Circuit Waveforms
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10H541

001-2
V.LVA TO3W AYVLITIIN VIOHOLONW

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temperature
. - . - V V| Vv
Each MECL 10H series circuit has been designed to meet the dc specifications H1 L1 | ViHz | Viz | Ps1 | Ps2 | VEEL | VEE1 | VEE2
shownin the testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.95 | -1.11 [-1.480 | +1.11 | +0.31 | -2.94 | -5.46 | -4.94
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.65 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -2.94 | -5.46 | -4.94
than 500 linear is maintained. Outputs are terminated through a 100 Q resistor to TA=-55°C | -0.84 | -1.95 | -1.16 |-1.510 | +1.01 | +0.28 | -2.94 | -5.46 | -4.94
- 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
_ ional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Parameters: | Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Q to - 2.0 V
Min Max Min Max Min Max ViH1 Vi1 VEe2 | VEE1 | Vce PU.T.
VoH ngg;‘p“‘ 101 | 078 | 086 | 065 | -1.06 | 088 | V 4,6,9,11,12 4 8 | 1,16 | 231415
VoL \';g‘,'t’ag:‘p“' 195 | 158 | -1.95 [ -1565 | 195 | <161 | V 4 4,6,9,11,12 8 | 1,18 | 231415
v Low Output
oLt | voltage .95 | 158 | -1.95 | -1.565 | -1.95 | -1.61 v 8 8 1,16 | 2-4,13-15
VOH1 Ci,?g;“‘p‘“ 4101 | 078 | 086 | -065 | -1.06 | 084 | V 8 8 | 116 | 2-413-15
IH1 :_"‘i';‘,‘,‘ Current 255 405 405 | pa | 586091113 8 | 116 ] 56,911-13
2 [l 260 415 45 | pA 7.10 8 |18 710
I3 :_r’llztrx’t Current 320 510 510 HA 4 8 1,16 4
o [ (Tput Gurrent 05 03 05 pA 4-7,9-13 8 1,16 | 4-7,9-14
igg | FOWerSUPPY | 402 112 12 mA 8 1,16 8




10L-¢
V1vQ 703N AYVLITIN VIOHOLOW

10H541

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Vots)
Each MECL 10H series circuit has been designed to meet the dc specifications i ViH1 | ViL1 | VIH2 | ViL2 | Ps1 | Ps2 | VEEL | VEE1 | VEE2
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=25°C | 078 [ -1.95 | -1.11 |-1.480 | +1.11 | +0.31 | -2.94 | -5.46 | -4.94
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -2.94 | 5.46 | -4.94
than 500 linear is maintained. Outputs are terminated through a 100 Q resistor to TA=55°C | 084 | -1.95 | 116 |-1.510 | +1.01 | +028 | -2.94 | 5.46 | 4.9
- 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::u:tiopalb. Subgroup 9 Subgroup 10 Subgroup 11 Vce =0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee VEEL PUT.
TLH Rise Time 0.7 2.0 0.7 22 0.7 1.7 ns 4,6,9,11,12 | 2,3,14,15 1,16 8 2,3,14,15
THL Fall Time 0.7 2.0 0.7 22 0.7 1.7 ns 4,6,9,11,12 | 2,3,14,15 1,16 8 2,3,14,15
tPLH Propagation Delay 1.0 1.9 1.1 21 1.0 2.0 ns 4,6,9,11,12 | 2,3,14,15 1,16 8 2,3,14,15
tPHL Propagation Delay 1.0 1.9 1.1 21 1.0 2.0 ns 4,6,9,11,12 | 2,3,14,15 1,16 8 2,3,14,15
tSetup Setup Time Data Inputs 1.5 1.5 1.5 ns 4,6,9,11,12 | 2,3,14,15 1,16 8 2,3,14,15
thold Hold Time Data input 1.0 1.0 1.0 ns 4,6,9,11,12 | 2,3,14,15 1,16 8 2,8,14,15
tSetup Setup Time Select Input 3.0 3.0 3.0 ns 4,7,10,12 3,14 1,16 8 2,3,14,15
thold Hold Time Select Inputs 1.0 1.0 1.0 ns 4,7,10,12 3,14 1,16 8 2,3,14,15
fiog Toggle Frequency 250 250 250 MHz 4,12 4 1,16 8 14




@ MOTOROLA

Quad 2-Input 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 D00, D10, D20 and D30 and a “low” level select
enables input DO1, D11, D21 and D31.

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.

e Propagation Delay, 1.5 ns Typical

® 290 mW Max/Pkg (No Load)

o |mproved Noise Margin 150 mV (Over Operating Voltage and Temperature
Range)

Voltage Compensated

e MECL 10K-Compatible
PIN ASSIGNMENTS
FUNCTION DIL FLATS LCcC BURN-IN
(CONDITION C)
Qo 1 5 2 51 Qto VT
Qi 2 6 3 51 Qto VT
D11 3 7 4 51 Qto VT
D10 4 8 5 OPEN
Do1 5 9 7 GND
Doo 6 10 8 OPEN
NC 7 " 9 OPEN
VEE 8 12 10 VEE
Select 9 13 12 OPEN
D31 10 14 13 GND
D30 1 15 14 OPEN
D21 12 16 15 GND
D20 13 1 17 OPEN
Q3 14 2 18 51Q to VT
Q2 15 3 19 51 Qto V1T
vee 16 4 20 GND

BURN - IN CONDITIONS:
VIT = —2.0 V MAX/-2.2 V MIN
VEE =— 5.7V MAX/- 5.2 V MIN

Truth Table
Select DO D1 Q
L ) L L
L (%] H H
H L @ L
H H %] H
@ = Don't Care

Military 10H558

MPO
i

AVAILABLE AS

1) JAN: N/A
2) SMD: 5962-8756601
3) 883: 10H558/BXAJC
X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

o ~ [ ve
@ [2] 5] Qp
b1y [5] [11] Q3
D1g E EI Dog
D01 [5] apy
Doo L] 1] gy
N.C. E EI D34
VEE E E‘ Select

POSITIVE LOGIC DIAGRAM

gelecl

bots _%:D* 1Q0
D006

D113 u = 2Q1
D104 -

D21 12 .: -~ 15Q2
D2013 B

03110 — 14Q3
D30 11

MOTOROLA MILITARY MECL DATA
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10H558

Scope Input A Vec=+20V

T +0.005V
o

+20% T

5pF [ 1 o1pF

T +20%

Scope Input B

I
ILz

Ry

50 Q coax

Pulse Output
Generator D.UT
T 1 .
S :l: 0.1 uF +20%
VEgL=-32V -
+0.005V
NOTES
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. L1 =L2: Matched for equal time delay.
5. Ry =50 Q resistor in series with 50 Q coax constituting the 100 Q load.
6. tr=tf=1.0ns £ 0.1 ns (20% - 80%).
7. Pw220ns.
7. PRF=1.0 MHz.

80% 80%
50% 50%
— 20% 20%
VIN
>20ns
tTLH
80%
50%
20%
vout ’
tPLH
_ 1
Your PHL
80%
50%
20%
{THL

Figure 1.

Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10H558
QUIESCENT LIMIT TABLE *
Test Voltage Values (Volt:
* ELECTRICAL CHARACTERISTICS Test e oltage Values (Volts)
Each MECL 10H series circuit has been designed to meet the dc specifications " ViH | Vi | ViH1 | Vi1 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 | -1.10 (-1.480 | +1.11 { +0.31 | -5.46 | -4.94 | -2.94
inatest sc?cket or mf:ounte'd onjr a printed circuit board.and transverse air flow gre.ater TA=125°C | -0.65 | -1.95 | -0.96 | 1465 | +1.24 | +0.36 | -5.46 | -4.94 | 2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | -1.16 [-1510 | +1.01 | +028 | 5.46 | -4.94 | 2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°¢C +125° C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Ve =0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIH1 Vit ViH2 ViL2 VEe1 | Vee2 | Vee PU.T.
VoH cgg&u'p”' 101 | 078 | -086 | -065 | 106 | 084 | v | 25, 8 16 |1,2,14,15
v Low Output
oL Voltage -195 | -1.58 | -1.95 | -1.565 | -1.95 | -1.61 \% 8 16 [ 1,2,14,15
VOH1 \'-;clgt:g;mpm -1.01 | -1.78 | -0.86 | -0.65 | -1.06 | -0.84 \ 3:163' 8 8 16 |1,2,13,15
Low Output 3-6, 3-6,
Vou1 Voltage -1.95 | -058 | -1.95 | -1.565 | -1.95 | -1.61 v 9-13 9-13 9 8 8 16 | 1,2,14,15
Power Supply 3-6,
Ieg Current -48 -53 -53 mA 9 913 8 16
| 205 475 75 | wa | 9 8 1
e | i Current 320 515 si5 | pa | 328 8 16 [3-6,9-13
n | inputCurrent 05 03 05 WA A 8 16 |3-6,9-13
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V1va 103N AWVLITIN VIOHOLOW

10H558

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS
. o . o Test Test Voltage Values (Volts)
Each MECL 10H series circuit has been designed to meet the dc specifications shown Temperature
in the test table, after thermal equilibrium has been established. The circuit is in a test ViH | Vi | ViH1 | Vi1 | Ps1 | Ps2 | VEEt | VEE2 | VEEL
socket or mounted on a printed circuit board and transverse air flow greater than 500 Ta=25°C | -0.78 | -1.95 | -1.10 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
linear fpm is maintained. Outputs are terminated through a 100 Q resistor to - 2.0 volts. TA=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | 2.94
TA=-55°C | -0.84 | -1.95 | -1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional - =
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee =2.0 V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vce VEEL PUT.
tTLH Rise Time 0.7 2.0 0.7 22 0.7 22 ns 3-6,10-13 1,2 16 1,2,14,15
tTHL Fall Time 0.7 2.0 0.7 22 0.7 22 ns 3-6,10-13 1,2 16 8 1,2,14,15
PLH z'u"tzﬂ?a"m DelayDatato | o5 | 48 | o5 | 22 | 05 | 19 | ns 3-6 1,2,10-13 | 16 8 1,2,14,15
tPLH g’&‘;ﬂ?""m Delay Datato | g 1.8 05 22 05 19 ns 3-6 1,2,10-13 16 8 1,2,14,15
tPHL gﬁgﬁ?aﬁm Delay Selectto | 44 | 27 | 10 | 30 | 10 | 27 ns | 3-6,10-13 1,2 16 8 1,2,14,15
tPLH g’&gﬁ?"“m Delay Selectto | 44 | 27 | 10 | 30 | 10 | 27 | ns | 3-6,10-13 1,2 16 8 1,2,14,15




@ MOTOROLA

12-Bit Parity
Generator Checker

ELECTRICALLY TESTED PER:
5962-8756201

The 10H560 is a 12-bit parity generator-checker. The output goes high when
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 10H560 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.

e Propagation Delay, 2.5 ns Typical
e 480 mW Max/Pkg (No Load)

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

e Voltage Compensated

¢ MECL 10K-Compatible
PIN ASSIGNMENTS
FUNCTION DIL FLATS Lcc BURN-IN
(CONDITION C)
Veet 1 5 2 GND
Out 2 6 3 51Qto VT
IN{ 3 7 4 GND
INo 4 8 5 OPEN
IN3 5 9 7 OPEN
INg 6 10 8 OPEN
INs 7 1 9 OPEN
VEE 8 12 10 VEE
INg 9 13 12 OPEN
IN7 10 14 13 GND
INg 1 15 14 OPEN
INg 12 16 15 OPEN
IN1g 13 1 17 OPEN
INq¢ 14 2 18 OPEN
IN{2 15 3 19 GND
Veeo 16 4 20 GND

BURN - IN CONDITIONS:
VTT= -2.0VMAX/-2.2V MIN
VEE =-5.7 V MAX/-5.2 V MIN

Truth Table
Input Output
Sum of High Level Inputs Pin2
Even Low
Odd High

Military 10H560

i

AVAILABLE AS

1) JAN: N/A

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.

Veetr [ ~ E Vec2
out % 5] INp2
Nt [3 4] N3
Ny [] )
N [E] 2] N
Ny [E] 1] INg
N [7] 0] Iy
vee [&] 5] g

POSITIVE LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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10H560

VIN
Veer=Voga=+20V
T +0.005V
[¢)
BuF [ 1 01pF
2% T T+ 20%
Coax
Pulse
Generator

NOTES

1. Alfinputand output cables to the scope are equal lengths of 50 Q coax cable. 1 ] 01 uF + 20%
Wire length should be < 1/4 inch from TP to input pin and TP T to output T~ WP & 0%

pin. © =
2. R1=50Q. VegL=-3.2V
3. tr=t=1.0ns+0.1 ns (20% - 80%). +0.005V
4. Pw=220ns.

5. PRR = 1.0 MHz.

PS1
80 % s
50 %
20 % — — — — P82
>20ns
tTLH TTHL
80 % 80 %
50 % 50 %
P — 20% 20% —
Vour
tPLH tPHL
Vour tPHL L
— 80% 80 % —
50 % 50 %
20 % 20 %
tTHL TLH

Figure 1. Switching Test Circuit and Waveforms

Vout
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ViVA 103N AYVLITIN VIOHOLOW

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.

Test Voltage Values (Volts)

Test
Temperature|

VIH1 | ViL1 | Vin2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Tpa=25°C | -0.78 [ -1.95 [ -1.10 [-1.480 | +1.11 [ +0.31 | -5.46 | -4.94 | -2.94
Tp=125°C | -0.65 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
TA=-55°C | 0.84 | -1.95 [ -1.16 |-1.510 | +1.01 [ +0.28 | -5.46 | -4.94 | -2.94

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
E | +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load =100 Q to-2.0 V
Min Max Min Max Min Max VIH1 ViL1 ViH2 ViL2 | Vee2 VEet1 | Vee PU.T.
High Output 3-7
VOH Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 \ 9-15 3-7 8 1,16 2
Low Output 3-7 3-7
VoL Voltage -1.95 -1.58 -1.95 -1.565 -1.95 -1.61 v 9-15 9-15 8 1,16 2
. 3-7 3,57
High Output i 4-7 ) 9,
VOH1 Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 \ 91;1 9-15 101,412 12 8 8 1,16 2
v LowOutput | 495 | 158 | -1.95 | -1.565 | -1.95 | -1.61 | v 3.7 | a7 13021 4 8 8 | 116 2
OL1 | voltage : . : : . : 9-14 | 9-15 15 ,
Power Supply :
IEE Current 78 88 -88 mA 8 1,16 8
4,5,9
| |jout Current 245 390 390 | uA | 10,13, 8 | 1,16 | 4,509,110 13 14
gh 14
3,6,7
input Current 1
IH1 High 285 455 455 A 11%;2 8 1,16 | 3,6,7,11,12,15
o |eutCument | o 03 05 uA A 8 | 116 3-7,9-15
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10H560

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts;
* ELECTRICAL CHARACTERISTICS ;:::peralu ’ : ;
re
Each MECL 10H series circuit has been designed to meet the dc specifications VIH1 | ViL1 | ViH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 | -1.10 |-1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +124 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta—55°C | -084 | .95 | 116 | -1.510 | +1.01 | +0.28 | 5.46 | -4.94 | 2.94
to - 2.0 volts. A=
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assig t
ctiona
P:?an::?ers: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max Ps2 VIN VouTt Vee VEEL Ps1 P.U.T.
trLH 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
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
Propagation Delay
tPLH1 (3,5,7, 10, 12, 14) 12 29 1.35 3.2 115 2.8 ns 4-7,9-1514-7,9-15 2 1,16 8 4-7,9-15
Propagation Delay
tPHL1 (3,5, 7, 10, 12, 14) 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
Propagation Delay
PHL2 | (35,7 10,12, 12) | 13 29 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
Propagation Delay
PLH2 | (3 5,7 10,12, 14) | 14 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
Propagation Delay ) R _ R R R
tPLH1 (4, 6,9, 11, 13, 15) 1.1 29 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
Propagation Delay R -
tPHL1 4,6,9, 11, 13, 15) 1.15 27 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
Propagation Delay ) B B _ R _
tPHL2 (4,6,9, 11, 13, 15) 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
Propagation Delay R R R ; R
tPLH2 (4,6,9, 11,13, 15) 1.1 3.0 1.25 3.3 1.1 2.8 ns 4-7,9-1514-7,9-15 2 1,16 8 4-7,9-15 2




@ 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/demuitiplexer 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.

e Propagation Delay, 1.5 ns Typical
® 470 mW Max/Pkg (No Load)

o Improved Noise Margin 150 mV (Over Operating Voltage and Temperature

Range)
Voltage Compensated
MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC
Vcet 1 5 2
Ep 2 6 3
Q3 3 7 4
Qo 4 8 5
Qq 5 9 7
Qo 6 10 8
A 7 1 9
VEE 8 12 10
B 9 13 12
Q7 10 14 13
Qg 11 15 14
Qs 12 16 15
Qq 13 1 17
c 14 2 18
Eq 15 3 19
vVeez 16 4 20

BURN - IN CONDITIONS:
VT = —2.0 VMAX/-2.2 V MIN
VEE =—5.7 VMAX/-5.2 V MIN

BURN-IN

(CONDITION C)

GND
GND
VTT
V1T
vIT
VTT

OPEN
VEE

OPEN
vIT
vIT
VTT
vIT
GND
GND
GND

Military 10H561

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8756701

3) 883: 10H561/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Vee 0 ~ 5] Veee
B [ 5] &
a3 [5] 4] C
Q E E Q4
Q E 2] Qg
Q [e] ] o
A E E Q7
vee [E] B
POSITIVE LOGIC DIAGRAM
Ef 15 ) s
T O~sa
mP
A7
) 303
bo A 1 ™~ o

cu™ 3 ] ) Onw

MOTOROLA MILITARY MECL DATA
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10H561

TRUTH TABLE
Enable Inputs Inputs Outputs
Ey Eg c B A Qg Qq Qy Q3 Q4 Qs Qg Q7
L L L L L L H H H H H H H
L L L L H H L H H H H H H
L L L H L H H L H H H H H
L L L H H H H H L H H H H
L L H L L H H H H L H H H
L L H L H H H H H H L H H
L L H H L H H H H H H L H
L L H H H H H H H H H H L
H %] %] %] %) H H H H H H H H
%] H %] %] %} H H H H H H H H
& = Don't Care
Channel A Channel B
T Veo=+20V T
C
A osuF ] 1 04pF
z20% T T o RL
Pulse
Generator D.UT
Input

NOTES

1. All other outputs loaded 100 Q to ground.

2. 2:1 divider may be used.

3. L1 =Lp: Matched for equal time delay.

4. RL=50Q.

T 1
T 0.1 uF % 20%

[
VEEL=-294V
+0.005V

Figure 1. Switching Test Circuit

MOTOROLA MILITARY MECL DATA
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10H561

80 % 80 %
50 % 50 %
— 20% 20 % —
VIN
[—————— 220 ns ———— >
tPLHT
80 %
50 %
20 %
vout 0
— tTHIL TLH
Vout
80 % 80 %
50 % 50 %
20% 20 %
[=tPHL = tPL

NOTES
1. ViN=20ns.
2. fjN=1.0 MHz.

3. tr=tf= 1.0 ns £ 0.1 ns (20% - 80%).

Figure 2. Switching Test Circuit Waveforms

PS2
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10H561

QUIESCENT LIMIT TABLE*
Test Voltage Values (Volts
* ELECTRICAL CHARACTERISTICS Esr;:perature ° : ;
Each MECL 10H series circuit has been designed to meet the dc specifications ViH1 | ViL1 | ViH2 | ViL2 | Ps1 | Ps2 |VEE1 | VEE2 | VEEL
shownin the test table, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.95 | -1.10 [-1.480 | +1.11 [ +0.31 | -5.46 | -4.94 | -2.94
inatest s?cket or m.ounte.d ona printed circuit board'and transverse air flow gre.ater TA=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +124 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | -1.95 | -1.16 | -1510 | +1.01 | +0.28 | -5.46 | 4.94 | 2.94
to - 2.0 volts.
Symbol Parameter Limits Units 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 Vce =0V, Output Load =100 Q to-2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VeEet1 | VEe2 | Veco PU.T.
VOH {',';?gg’e”’p”t 101 | -078 | 086 | -065 | -1.06 | 084 | V {2709 8 1,16 3-6,10-13
VoL {',g‘,’{agg'p”‘ 195 | 158 | 195 |-1535 | 195 | 161 | v |7.914 8 1,16 3-6,10-13
VOHT '\','g?gge“‘p”‘ <101 | -078 | -086 | -065 | -1.06 | -084 | VvV |7,9,14 2l (7014 8 g | 118 3-6,10-13
VoL1 '\',g}’;’ag:’p“' 195 | 158 | -195 |-1.535 | -1.95 | -1.61 v |7,914 7,9,14 8 8 1,16 3-6,10-13
IEE | power SUPY | 76 -84 -84 ma | %)% 8 1,16 8
" :_?i;;%r Current 275 465 465 WA 21:4?- 195 8 1,16 2,7.9,14,15
y | putCurent |4 o 03 05 uA fiag- 8 1,16 2,7,9,14,15
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10H561

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts,
* ELECTRICAL CHARACTERISTICS Test 9 (Volts)
Temperature
Each MECL 10H series circuit has been designed to meet the dc specifications ViHt | ViL1 | ViH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 | -1.10 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.65 | -1.95 | -0.96 | -1.465 | +124 | +0.36 | -5.46 | -4.94 | 2.9
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | -1.95 | -1.16 |-1510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C " +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
ional
Punctonal Subgroup 9 Subgroup 10 Subgroup 11 Vce = 2.0 V, Output Load = 100 © to GND
Min Max Min Max Min Max Ps2 VIN VouTt Vce VEEL Pg1 PUT

trLH | Rise Time 055 | 15 | 06 16 | 055 | 15 | ns | 29 |27914|3-610-13| 1,16 | 8 ne 58,

tthL | Fall Time oss | 15 | 06 | 16 | o055 | 15 | ns | 2% |27.914]|3-610-13| 1,16 | 8 n2 A

tLpy | bropagalionDeldy | gg5 | 21 | 105 | 23 0.8 19 ns | w3 |27.914|3-610-13| 1,16 | 8 o7 R

tHL1 | popagationDelay | gg5 | 22 07 | 23 | os | 22 ns | i3 |27.914(3-610-18| 1,16 | 8 n2 A

tpy  |DseMmeforPins | 4p5 | 23 | 14 | 26 | 115 | 22 | ns | 0% |27.914|3-6103] 1,16 | 8 ne RIA

tyL | HseTimeforPins | g | 23 | oo | 24 | 08 | 28 | ns | i35 |27.914|3-610-13] 1,16 | 8 no B

tpLp | DropagationDelay | o75 | 24 | oss | 23 | 07 | 20 | ns | 035 |27.914]3-610-13| 1,16 | 8 ne A

tpLp |pobagatonDeldy | o | 25 | 10 | 24 | 075 | 22 | s | 03 |27.914]8-6103] 116 [ 8 | G0 | 515




@ MOTOROLA
Binary to 1-8 Decoder (High)

ELECTRICALLY TESTED PER:
MPG 10H562

The 10H562 provides parallel decoding of a three bit binary word to one of eight
lines. The 10H562 is useful in high-speed multiplexer/demultiplexer applications.

The 10H562 is designed to decode a three bit input word to one of eight output
lines. The 10H562 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 Max/Pkg (No Load)

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

e Voltage Compensated

o MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC BURN-IN
(CONDITION C)

Veet 1 5 2 GND
Ep 2 6 3 OPEN
Q3 3 7 4 VT
Qo 4 8 5 VT
Qq 5 9 7 VT
Qo 6 10 8 vTT

A 7 1 9 GND
VEE 8 12 10 VEE

B 9 13 12 OPEN
Q7 10 14 13 VIT
Qg 1 15 14 V1T
Qg 12 16 15 VIT
Q4 13 1 17 VTIT

c 14 2 18 OPEN
Eq 15 3 19 OPEN
Veee 16 4 20 GND

BURN - IN CONDITIONS:
VTT= -2.0VMAX/-2.2V MIN
VEE =- 5.7 V MAX/ - 5.2 V MIN

Military 10H562

MPO
mimnm

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10H562/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veet I 7 [ vee
B [Z] 5] Eq
a3 [3] ] ¢
2 [4] EN
Q|5 2] Qg
QOE E Qg
A [ 0] Q7
vee [2] <] B

POSITIVE LOGIC DIAGRAM

B 2
D i U
1) »~sa
y Al mp
) P~3a
8o i r_D"mm
[ ) P™1205
1) ™ as
cu> 3y | ) e
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10H562

TRUTH TABLE
Enable Inputs Inputs Outputs
Eq Eo c B A Qg Qq Qa Q3 Q4 Qs Qg Q7
L L L L L H L L L L L L L
L L L L H L H L L L L L L
L L L H L L L H L L L L L
L L L H H L L L H L L L L
L L H L L L L L L H L L L
L L H L H L L L L L H L L
L L H H L L L L L L L H L
L L H H H L L L L L L L H
H (%) %] %] %) L L L L L L L L
%] H %} [%] %] L L L L L L L L
@ = Don't Care
Channel A Channel B
T Veg=+20V
Ly I 50 Q coax o 50 Q coax | Lo
25uF L 1 o1pF A
za% T T xo0% L
Pulse
Generatr ) D.UT
Input
8
9 .
Il 0.1 uF £ 20%
o =
VEEL=-294V
NOTES +0.005V

1. All other outputs loaded 100 Q to ground.
2. 2:1 divider may be used.

3. L1 =Lp: Matched for equal time delay.
4. RL=50Q.

Figure 1. Switching Test Circuit
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10H562

PSt
80 % 80%
50 % 50 %
— 20% 20%
VIN PSs2
220ns
tPLH
80 %
50 %
20 %
Vout )
_ tTHL TLH
Vout
80 % 80 %
50 % 50 %
20% 20%
[~ tPH == tpL
NOTES
V|N has the following characteristics:
1. Py =20ns.
2. fiy=1.0 MHz.

3. tr=tf=1.0ns £ 0.1 ns (20% - 80%).

Figure 2. Switching Test Circuit Waveforms
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10H562
QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)

* ELECTRICAL CHARACTERISTICS Temperature

Each MECL 10H series circuit has been designed to meet the dc specifications ViH | ViL [ ViH1 | Vit | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=25°C [-0.780 | -1.95 | -1.10 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
inatest sqcket c?r motfntte.d on a printed circuit bo.ard and transverse air flow greater TA=125°C | 0735 | -1.95 | 0.96 | 1465 | +1.24 | +0.36 | -5.46 | -4.94 | 2.9
thzag SglC:sllnear is maintained. Outputs are terminated through a 100 Q resistor to TaA=55°C |-0840 | 195 | 1.16 [ 1510 | +1.01 | +0.28 | 5.46 | 494 | 294
- 2.0 volts.

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional
P:rarr:ett:rs: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load =100 Q to-2.0V
Min Max Min Max Min Max VIH ViL VIH1 ViL1 VEE2 | VEE1 Vce P.U.T.
High Output . .
VOH Voltage -1.01 -0.78 -0.86 0.65 -1.06 0.84 A 7,9, 14 8 1,16 3-6,10-13
Low Output
VoL Voltage -1.95 -1.58 -1.95 | -1.363 | -1.95 -1.61 v 2,15 8 1,16 3-6,10-13
High Output 2,7,9 7,9
VOH1 Voltage -1.01 -0.78 -0.86 -0.65 -1.06 -0.84 \ 7,9,14 14,15 | 14,15 8 8 1,16 3-6,10-13
Low Output 2,7,9
Vori Voltage -1.95 -1.58 -1.95 | -1.363 | -1.85 -1.61 \ 7,9,14 7,9, 14 14,15 8 8 1,16 3-6,10-13
Power Supply :
(=3 Current 76 -84 84 mA 8 1,16 8
Input Current 2,7,9
IH High 275 465 465 pA | T4s 8 1,16 2,7,9,14,15
G o |meutCurrent | gg 03 05 WA e 8 1,16 | 2,7,9,14,15
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10H562

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts
* ELECTRICAL CHARACTERISTICS Test g (Volts)
Temperatur
Each MECL 10H series circuit has been designed to meet the dc specifications VIH | Vi | ViH1 | ViL1 | Ps1 | Ps2 | VeEe1 | VEE2 | VEEL
shown inthe test table, after thermal equilibrium has been established. The circuitis Tp=25°C |-0.780 | -1.95 [ -1.10 |-1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C |-0.735 | -1.95 | -0.96 | -1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear is maintained. Outputs are terminated through a 100 Q resistor to TA=55°C |-0.840 | -185 | -1.16 | 1510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
- 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional = =
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0 V, Output Load = 100 Q to GND
Min Max Min Max Min Max Ps2 VIN Vout Vee | VEEL | Ps1 PU.T.
tfLH | Rise Time 06 | 19 | 06 | 20 [ 06 | 18 | ns |29 |27914| 3-610-13 | 1,16 | & |,r35|3-6.10-13
tTHL Fall Time 0.6 1.9 0.6 2.0 0.6 1.8 ns 1415 |27.914| 3-6,10-13 1,16 8 11‘ ?5 3-6,10-13
) ! 7,9 » 7,9
tPLH Propagation Delay 0.7 2.4 0.8 27 0.7 2.3 ns 1415 |27.914 | 3-6,10-13 1,16 8 14 15 | 3-6,10-13
tpHL | PropagationDelay | 07 | 24 | o8 | 27 | o7 | 23 ns | 9 27014 3-610-13 | 1,16 | 8 | 23 l3-610-13




@ MOTOROLA
8-Line Multiplexer

ELECTRICALLY TESTED PER:
5962-8772901

The 10H564 is a MECL 10H 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.

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 10H564 incorporates an output buffer, eightinputs and an enable.
A high on the enable forces the output low. The open emitter output allows the
10H564 to be connected directly to a data bus. The enable line allows an easy
means of expanding to more than 8 lines using additional 10H564’s.

e Propagation Delay, 1.5 ns Typical

e 455 mW Max/Pkg (No Load)

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

e Voltage Compensated

MECL 10K-Compatible

L]

PIN ASSIGNMENTS

FUNCTION DIL FLATS LCC BURN-IN
(CONDITION C)

Veet 1 5 2 GND
Enable 2 6 3 OPEN
X3 3 7 4 OPEN
Xo 4 8 5 OPEN
X4 5 9 7 OPEN
Xo 6 10 8 GND
A 7 2| 9 OPEN
VEE 8 12 10 VEE
B 9 13 12 OPEN
c 10 14 13 OPEN
X4 1 15 14 OPEN
Xg 12 16 15 OPEN
X6 13 1 17 OPEN
X7 14 2 18 OPEN
z 15 3 19 51 Qto VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VT = - 2.0 V MAX/ - 2.2 V MIN
VEE =-5.7 V MAX/ - 5.2 V MIN

Military 10H564

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8772901

3) 883: 10H564/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Veet E E Veoz
Enable [Z] 5] Z
¥ [a] me
X2 E E X5
X E E X5
Xo E E Xa
A [ o] ¢
vee [ B
LOGIC DIAGRAM
VAR I s
B9 Enable
2
c10 z
: D 15
X06 ED-‘
X15 FD_‘
%24 5 7]
a
X33 i
X411 =:1ba
X512 _ttD-‘
X613 ’—U
X7 14 =¥

MOTOROLA MILITARY MECL DATA
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10H564

TRUTH TABLE
ADDRESS INPUTS
ENABLE [ B A z

L L L L Xo

L L L H X4

L L H L X2

L L H H X3

L H L L X4

L H L H X5

L H H L Xe

L H H H X7

H @ %) ) L

@ = Don't Care
Channel A Channel B
T Veo=+20V
Ly 50 Q coax ° 50 Q coax L2
5uF L L 0.ipF RL
% T T soo%
Pulse
Generator °—0: D.U.T
Input
8
1 0.1 pF £20%
T
]
VEEL=-294V
+0.005V
NOTES

1. All other outputs loaded 100 Q to ground.
2. 2:1 divider may be used.

3. L1 =L2: Matched for equal time delay.
4. R =50Q.

Figure 1. Switching Test Circuit

MOTOROLA MILITARY MECL DATA
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10H564

80% 80 %
50 % 50 %
— 20% 20 % —
VIN
220ns
tPLH
80 %
50 %
20 %
Vout
T tTHL tTLH
Vout
80 % 80%
50 % 50 %
20 % 20%
I tPHL <= tPLl
NOTES
V|N has the following characteristics:
1. Pw=20ns.
2. fijy=1.0 MHz.

3. tr=tf=1.0ns 0.1 ns (20% - 80%).
Figure 2. Switching Test Circuit Waveforms
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Viva 103N AHVLITIN VIOHOLOW

10H564
QUIESCENT LIMIT TABLE *

Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test

K Temperature
Each MECL 10H series circuit has been designed to meet the dc specifications ViHt | ViL1 | ViH2 | ViLz | Ps1 | Ps2 | VEE1 | VEE2 | VEEL

shown inthe test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 | -1.10 |-1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94

in a test socket or mounted on a printed circuit board and transverse air flow greater

. . . = ° -0.65 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125"C

to - 2.0 volts. Tp=-55°C | -0.84 | -1.95 | -1.16 |-1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
nctional :
P:ran:eters: Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Qto -2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViLz | VEe2 | VEE1 Vce PUT.
High Output 3-7
VOH | vonage -1.01 | 078 | -086 | -065 [ 106 | -084 | V | J/, |2910 8 1,16 15
Low Output 2,7,9 2-7
VoL Voltage -1.95 -1.58 -1.95 | -1.565 | -1.95 -1.61 \" 10, 14 9-14 8 1,16 15
High Output 3-7 2,7,9 |3-5,7 2,7
VOH1 | volage 101 | 078 | 086 | 065 | 106 | 084 | V| &0 | ZG7 |9 04 | o 10 8 8 1,16 15
Low Output 7,9 2,7,9 3-6
VOLT | Voltage 195 | -1.58 | -1.95 | -1.565 | -1.95 | -1.61 Vo0 | T1o 2 |3l s 8 1,16 15
Power Supply = . .
'EE | Current 75 83 83 mA 8 | 116 8
Input Current 2-7 -
IH High 320 510 1510 | wA | g s 8 1,16 2-7,9-14
oo |[eutCurent | gg 03 05 UA A 8 1,16 2-7,9-14




vel-e
ViVA 103N AHVLITIN VIOHOLOW

10H564

QUIESCENT LIMIT TABLE *
Test Voltage Values (Voits)
* ELECTRICAL CHARACTERISTICS Test
Temperature Vv [Y; Vv v P P v Vv v
Each MECL 10H series circuit has been designed to mest the dc specifications H1 | Yik1 | YiH2 | Y2 | 7St S2 | VEE1 | VEE2 | VEEL
shownin the test table, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.95 | -1.10 |-1.480 | +1.11 | +0.31 [ -5.46 | -4.94 | -2.94

in a test socket or mounted on a printed circuit board and transverse air flow greater
P 9 Tpa=125°C | -065 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | -4.94 [ -2.94

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor

to - 2.0 volts. Ta=-55°C | -0.84 | -1.95 | -1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =0V, Output Load = 100 Q to GND
Min Max Min Max Min Max Pg2 ViN Vout Vee VEEL Pgi PU.T.

tfLH | Rise Time 05 17 05 17 05 17 O A I A BT 1,16 8 A 15

ttHL | Fall Time 05 17 05 17 05 17 O A A T 1,16 8 KA 15
Propagation Delay 2-7 2-7 2-7

tPLH Address to Output 1.45 27 1.6 3.2 1.4 2.6 ns 9-14 9-14 15 1,16 8 9-14 15
Propagation Delay 2-7 2-7 2-7

tPHL Address to Output 1.45 3.2 1.6 3.4 1.4 3.1 ns 9-14 9-14 15 1,16 8 9-14 15
Propagation Delay 2-7 2-7 2-7

tPLH Data to Output 1.0 2.3 1.15 2.6 1.0 22 ns 9-14 | 5-14 15 1,16 8 5-14 15
Propagation Delay 2-7 2-7 2-7

tPHL Data to Output 1.1 2.7 1.6 3.4 1.0 25 ns 5-14 | 9-14 15 1,16 8 9-14 15
Propagation Delay 2-7 2-7 2-7

tPLH Enable to Output 0.5 19 0.55 2.0 0.45 2.0 ns 9-14 9-14 15 1,16 8 9-14 15
Propagation Delay 2-7 2-7 2-7

tPHL Enable to Output 0.66 2.0 0.7 2.0 0.55 2.0 ns 9-14 9-14 15 1,16 8 9-14 15




(M) mororoLa Military 10H571

Dual Binary to 1-4
Decoder (Low)

ELECTRICALLY TESTED PER:
5962-8756801
The 10H571 is a binary coded 2 line to dual 4 line decoder with selected outputs ’Il’ll’

low. With eitherE_gorE—1 high, the corresponding selected 4 outputs are high. The
common enable E, when high, forces all outputs high.

.
.

e Propagation Delay, 2.0 ns Typical AVAILABLE AS
e 460 mW Max/Pkg (No Load)
e |Improved Noise Margin 150 mV (Over Operating Voltage and Temperature

Range) 1) JAN: N/A

2) SMD: 5962-8756801
3) 883: 10H571/BXAJC

Voltage Compensated

. MECL 10K-Compatible X = CASE OUTLINE AS FOLLOWS:
PIN ASSIGNMENTS PACKAGE& gsll:lﬂ?:FE
FUNCTION DIL FLATS LCC BURN-IN LcC: 2
(CONDITION C)
The letter “M” appears before
v 1
Yoo 5 2 GND the slash on LCC.
£ 2 6 3 GND
Qi3 3 7 4 51 QtoVyT
Q12 4 8 5 51 Qto V1T veet [0 N 6] Voo
Q1 5 9 7 51 Qto VT Er [2] =] E
Q1o 6 10 8 51 Qto VT Qi3 [3] 1] Eo
B 7 11 9 OPEN Q12 [1] 1] Qgo
VEE 8 12 10 VEE oy [E] 2] qq
A 9 13 12 OPEN aip [E] 1] Qg
Qo3 10 14 13 51 Qtovyr 8 [7] 0] qg3
Qo2 1 15 14 51 Qto VT vee [2] 5] A
Qo1 12 16 15 51 Qto V7T
Qoo 13 ! 7 51 Qovrr POSITIVE LOGIC DIAGRAM
B 14 2 18 GND
E 15 3 19 GND =
Eg 14
Veez 16 4 20 GND 0ie 1D ) - 1000
BURN - IN CONDITIONS: D_ 11Qg2
VIT = — 2.0 V MAX/ - 2.2 V MIN
VEE = ~5.7 V MAX/ = 5.2 V MIN 0 _ﬁ? ) - r20n
=) D~ 130y

o _ﬁ? ) - 304

»—D— 4Q12
E15 :)D_ 5Q44
g2 D Lo~ e00

MOTOROLA MILITARY MECL DATA
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10H571

TRUTH TABLE
Enable Inputs Inputs ) Outputs
E Ep | B A B | Qpp [ Gy [ Q12 | Q13 | Qoo | Qo1 | Qo2 | Qo3
L L L L L L H H H L H H H
L L L L H H L H H H L H H
L L L H L H H L H H H L H
L L L H H H H H L H H H L
L L H L L H H H H L H H H
L H L L L L H H H H H H H
H @ @ > ) H H H H H H H H
@ = Don't Care
Channel A Channel B
T Vog=+20V ) T
[
Coaxp =50 Q L; Coaxg =50Q
IL‘ wuF 1 L OiwF 2}:
x20% T T +oo%
= = AL
Pulse o
Generator D.U.T
Input
8
4
L 0.1 uF £ 20%
6 T
VEgL=-294V =
+0.005V
NOTES

1. All other outputs loaded 100 Q to ground.
2. 2:1 divider may be used.
3. L1 =Lp: Matched for equal time delay.

4. RL=50Q.

Figure 1. Switching Test Circuit

MOTOROLA MILITARY MECL DATA
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10H571

i ]
— T T pst
80% 80%
50% 50%

— 20% 20% —
ViN PS2
220ns
tpLH
80 %
50 %
Vour 20%
WT THL TLH
80% 80%
50 % 50 %
20% 20%
tPHL tPLH
NOTES
1. VIN=20ns.
2. fjN=1.0MHz.

3. ty=tf= 1.0 ns £ 0.1 ns (20% - 80%).
Figure 2. Switching Test Circuit Waveforms
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10H571

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
Temperature Vv, Vv Vv Vi P P v v Vv
Each MECL 10H series circuit has been designed to meet the dc specifications H1 | YiL1 | YiH2 | YiL2 st s2 | VEE1 | YEE2 | VEEL
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 | -1.10 |-1.480 [ +1.11 | +0.31 | -4.94 [ -2.94 | -5.46
in a test socket or mounted on a printed circuit board and transverse air flow greater Tac125°C | 065 | 1.95 | 096 | 1465 | +1.24 | 1036 | -4.94 | 2.04 | -5.46
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor A= . ) : . . : : . :
to - 2.0 volts. Tp=-55°C | -0.84 | -1.95 | -1.16 |-1.510 | +1.01 | +0.28 | -4.94 | -2.94 | -5.46
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
_ +25°C +126°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::‘:;g{';'s_ Subgroup 1 Subgroup 2 Subgroup 3 Ve =0V, Output Load = 100 Q to - 2.0 V
Min Max Min Max Min Max VIH1 ViL1 ViH2 ViL2 VEE2 | VEE1 Vee PU.T.
VOH C;ﬁ’gg’e“"’”' 101 | 078 | -086 | -065 | -1.06 | -084 | V 15 8 | 1,16 3-6,10-13
v Low Output
oL Voltage -1.95 -1.58 -1.95 | -1.363 -1.95 -1.61 \ 7,9 8 1,16 3-6,10-13
VOH1 \'}'A?g;”‘p“‘ 101 | -078 | 086 | -065 | 106 | 084 | Vv 7,9 2L91 79 8 8 | 118 3-6,10-13
Low Output 2,7,9
VoLt Voltage -1.95 -1.58 -1.95 -1.363 -1.95 -1.61 \ 7,9 7,9 15 8 8 1,16 3-6,10-13
| Power Supply
EE | current 77 -85 -85 mA 8 1,16 8
i :El]izll:'lt Current 275 465 465 HA ?2‘7’12 8 1,16 2-7,9,15
o ||JputCurrent | o5 03 05 WA 2 8 | 1,16 2-7,9,15




62L-¢
V1va TO3W AHVLITIN YIOHOLOW

10H571

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS _I:Sfp at
mperature
Each MECL 10H series circuit has been designed to meet the dc specifications Vit | ViLt | ViH2 | VL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
shownin the testtable, after thermal equilibrium has been established. The circuitis Tpa=25°C | -0.78 | -1.95 | -1.10 |-1.480 | +1.11 [ +0.31 | -4.94 | -2.94 | -5.46
in a test socket or mounted on a printed circuit board and transverse air flow greater T 250 | 065 | 1.95 | 096 | 1.465 | +1.24 | 2036 | -4.04 | -2.94 | 546
. . " . . . = ©f -U. -1 -U. -1 +1.. K -4, 2. 9.
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor A=1
to - 2.0 volts. TpA=-55°C | -0.84 | -1.95 | -1.16 |-1.510 | +1.01 | +0.28 | -4.94 | -2.94 | -5.46
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
) +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional Subgroup9 | Subgroup10 | Subgroup 11 Vee = 2.0V, Output Load = 100 © to GND
Min Max Min Max Min Max VIN Vourt Vce | VEEL Psi PUT.
tTLH Rise Time 0.5 2.0 0.6 2.2 0.4 2.2 ns 2,7,9, 14 3-6,10-13 1,16 8 2,7,8,14 3-6,10-13
THL Fall Time 0.5 2.0 0.6 2.2 0.4 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 10H574 is a Dual 4-to-1 Multiplexer. This device is a functional/pinout du-
plication of the standard MECL 10K part, with 100% improvement in propagation
delay and no increase in power supply current.

o Propagation Delay, 1.5 ns Typical

® 440 mW Max/Pkg (No Load)
e Improved Noise Margin 150 mV (Over Operating Voltage and Temperature

Range)

o Voltage Compensated
o MECL 10K-Compatible

FUNCTION

Veer
Qo
DOO
DO2
DO1
DO3
A
VEE
B
D13
D11
D12
D10
Enable
Qq
Vcea

BURN - IN CONDITIONS:
VIT= —2.0 VMAX/-2.2V MIN
VEE =-5.7 VMAX/- 5.2 V MIN

PIN ASSIGNMENTS
DL FLATS LCC
1 5 2
2 6 3
3 7 4
4 8 5
5 9 7
6 10 8
7 17 9
8 12 10
9 13 12
10 14 13
1 15 14
12 16 15
13 1 17
14 2 18
15 3 19
16 4 20

BURN-IN
(CONDITION C)
GND

51Qto V1T
OPEN
OPEN
GND
GND
GND
VEE
GND
GND
OPEN
GND
OPEN
OPEN

51 Qto VT
GND

Military 10H574

, .
unmm

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8750601

3) 883: 10H574/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer ] 7[R Voo
Q [z 5] Qf
Doy [3] [12] Enable
Doz [] 3] Do
Do1 E E D12
Do3 E E‘ D14
A E E D13
vee [] 5] 8
POSITIVE LOGIC DIAGRAM

2Qg

15Qq

MOTOROLA MILITARY MECL DATA
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NOTES

O s W=

. Py =20ns.

Pulse
Generator
Input

10H574

TRUTH TABLE
ENABLE | ADDRESS INPUTS OUTPUTS
E B A Qg Qq
H @ @ L L
L L L Doo D1o
L L H Do1 D114
L H L Do2 D12
L H H Do3 D13
@ = Don't Care
Channel A Channel B
Veg=+20V
)
Coaxp
Coax,
A 25uF L 1 o1 uF
+ 20% T+ 20%
= AL

o—FL

. Unused outputs loaded 100 Q to ground.
. PRR =1.0 MHz.
. tr=t=1.0ns = 0.1 ns (20% - 80%).
. RL=50Q.

mk

[ }]

o

[,
o5
8
— 1

T 0.1 uF + 20%

VEEL=-2.94V

+0.005V

Figure 1. Switching Test Circuit

MOTOROLA MILITARY MECL DATA
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10H574

VIN

Vi
ouT 80%

50 %
20%

Figure 2. Switching Test Circuit Waveforms
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10H574

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
. Temperature "yt | Vi1 | Vinz | Vicz | Ps1 | Ps2 | Vee1 | Veez |V
Each MECL 10H series circuit has been designed to meet the dc specifications H1 | YiL1 | ViH2 | ViL2 | P'st s2 | YEE1 | VEE2 | VEEL
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 | -1.10 [-1.480 | +1.11 [ +0.31 | -5.46 | -4.94 | -2.94
in atest socket or mounted on a printed circuit board and transverse air flow greater T o125°C | 065 | -1.95 | 096 | -1.465 | +1.24 | 2036 | 5,46 | 4.94 | 204
. . . . = ©f =V =1 -U. =1 . +0.. =J. 4. 2.
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor A s
to - 2.0 volts. Tpo=-55°C | -0.84 | -1.95 | -1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assigi t
Functional Subgroup 1 Subgroup2 | Subgroup 3 Vee =0V, Output Load = 100 Q to - 2.0V
Parameters: group group group cc P
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEg1 | VEE2 | Vce PU.T.
High Output 3-7
VOH Voltage -1.01 -0.78 | -0.86 -0.65 | -1.06 | -0.84 \ 9-14 7,9,14 8 1,16 2,15
Low Output 3,7,9, 3-7
VoL Voltage -195 | -1.58 | -1.95 | -1.565 | -1.95 | -1.61 \ 13,14 9-14 8 1,16 2,15
vou1 '\'/g}’{ag:‘p”t 195 | 158 | -1.95 | -1565 | 195 | <161 | VvV | 7,9,14 7,9, 14 93_'173 8 8 | 116 1§ . ‘1"5
VoM Ugggoe“'p“‘ 01 | 078 | 186 | 065 | 106 |-084 | Vv | 77 Sk | 7014 | 8 8 | 116 2,15
Power Supply 3-7 R
I+ Current 300 475 475 pA 9-13 8 1,16 3-7,9-13
| Input Current
IH1 High 420 670 670 HA 14 8 1,16 14
oo |feutCurent | o 03 05 WA A 8 1,16 | 3-7,9-14
lgg | bowerSupl | 73 -80 -80 mA 8 1,16 8




veL-g
V.1va 103N AHVLAIN VIOHOLOW

10H574

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
. - . P Temperature ViH1 | ViL1 | ViH2 | ViL2 Pg1 P \'/ \' \'/
Each MECL 10H series circuit has been designed to meet the dc specifications S S2 | EEL | YEE1 | VEE2
shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 | -1.10 |-1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
in a test socket or mounted on a printed circuit board and transverse air flow greater
= o -0.65 | -1.95 | -0.96 |-1.465 [ +1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125°C ?
to - 2.0 volts. Tp=-55°C | -0.84 | -1.95 | -1.16 | -1.510 | +1.01 | +0.28 | -5.46 | -4.94 | -2.94
Symbol | Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25° C +125° C -55° C Pinouts referenced are for DIL package, check Pin Assignments
;::wnonala Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vour Vce VEEL Pg1 PUT.
tTLH | 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
THL Fall Time 0.5 17 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 15 3.6 11 2.75 ns 3-7,9-14 2,15 1,16 8 3-5,9,11-13 2,15
tPHL |(A&B)note1
tPLH Propagation Delay :
. . . . . . -7,9-14 , , -5,9,11- ,
{PHL (Data X & Y) note 2 1.0 2.4 1.0 29 0.8 2.25 ns 3-7,9-1 2,15 1,16 8 3-5,9,11-13 2,15
tPLH | Propagation Delay 05 18 05 20 05 1.7 ns | 3-7,9-14 | 21 | 1,16 | 8 [3-5911-13 2,15
tPHL (Enable) note 3
Notes
1. Pins 7, 9.

2. Pins3-6,10-13.
3. Pins 14.




(M) mororoLa Military 10H576
171 » YA .
Hex “D” Master-Slave Flip-Flop
ELECTRICALLY TESTED PER: 2. .
5962-8751201
The 10H576 contains six master slave type “D” flip-flops with a common M Pa
clock. This MECL 10H part is a functional/pinout duplication of the stan-
dard MECL 10K family part, with 100% improvement in clock frequency ’ Il III
and propagation delay and no increase in power-supply current.
e Propagation Delay, 1.7 ns Typical
* 675 mW Max/Pkg (NQ Load) AVAILABLE AS
¢ Improved Noise Margin 150 mV (Over Operating Voltage and Temperature
Range)
e Voltage Compensated 3 ;AMND ";/é% 26751201
* MECL 10K-Compatible 3) 883: 10H576/BXAJC
X = CASE OUTLINE AS FOLLOWS:
PIN ASSIGNMENTS PACKAGE: CERDIP: E
FUNCTION DIL  FLATS LCC BURN-IN CERFLAT: F
(CONDITION C) Lcc: 2
veet 1 5 2 GND The letter “M” appears before
Qo 2 6 3 51 Q10 VT the slash on LCC.
Q4 3 7 4 51 Qto VT
Q2 4 8 5 51 Qto VT Veet K ~7 @] Veee
Do 5 9 7 GND Q0 [2] 5] 05
D1 6 10 8 GND Q; ] u] 4
D2 7 11 9 GND @ [ B
oo [5] 2] D5
VEE 8 12 10 VEE o1 E E 04
13 12 P
SOCK 11 14 13 ZN1D o2 [ [ o3
3 vee [g] 5] Clock
D4 11 15 14 GND -
Ds 12 16 15 GND
Q3 13 1 17 51Qto VIT LOGIC DIAGRAM
Q4 14 2 18 51Qto VT Do 5 ——;' r— 2Qg
Q 15 3 19 51 Qto V-
5 o VTT D16 _d:r 3Q4
Veee 16 4 20 GND
D7 — 4Q
BURN - IN CONDITIONS:
VTT= -2.0VMAX/~-2.2V MIN 130
VEE =- 5.7 V MAX/- 5.2 V MIN D310 —:D‘_ 3
D4 11 —:D— 14Q4
D5 12 :lb— 15.Q5
Clock 9

MOTOROLA MILITARY MECL DATA
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10H576

CLOCK TRUTH TABLE

c D Qn+1

L Q Qq

H* L L

H* H H
@ = Don't Care

* A clock H is a clock transition from a low to a high state

Channel A Vee=20V Channel B
Lo I CoaxB=50Q
0.1 uF +20%
50Q
Pulse Generator
Input o—L
8
]— 0.1 pF+20%
I
NOTES ‘L

1. All other outputs are loaded 100 Q to ground. VEE =-2.94 Vdc +£0.005 V

2. 2:1 divider may be used.
3. L1: Lp: Matched for equal time delay.
4. ViN =20 ns.
5. fin = 1.0 MHz.
6.ty = t = 1.0 ns (20% - 80%) £ 0.1 ns.
Figure 1. Test Circuit

MOTOROLA MILITARY MECL DATA
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10H576

PS1
80 % 80 %
50 % 50 %
— 20% 20%
VIN pPs2
[e———— 22015 ————>
[ 1PLH
80%
50 %
20%
Vour
— tTLH tTHL
Vour
80 % 80 %
- 50% 50%
N 20% 20%
= tPHL [ IPLH
NOTES
1. All other outputs are loaded 100 Q to ground.
2. 2:1 divider may be used.
3. L1: Lo: Matched for equal time delay.
4.Vin=20ns. Figure 2. Test Circuit Waveform

5. fiN = 1.0 MHz.
6.t =tf= 1.0 ns (20% - 80%) £ 0.1 ns.

Pgy — —
VINA
Ps2
Pgy — — —
Ving
Ps2
Vour
VING \
ViND

Figure 3. tgeT and toLD Waveform
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10H576

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temperature
. . . P ViHt | ViLg Ps2 |VEE1 [ VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications
shown inthe test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.95 +0.31 | -5.46 | -4.94 | -2.94
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 +0.36 | -5.46 | -4.94 | -2.04
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
10 - 2.0 volts. Tp=-55°C | -0.84 | -1.95 +0.28 | -5.46 | -4.94 | -2.94
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional Vee =0V, Output Load =100 Qto-2.0V
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 cC P
Min Max Min Max Min Max ViH1 ViL1 ViH2 VEE1 | Vcc | Cp1 | PU.T
. 5-7 2-4
VoH | High Output Voltage -101 | -0.78 | -0.86 | —-0.65 | —1.06 | —0.84 \ 10-12 8 1,16 | 9,Pq 13-15
v Low Output Voltage | —1.95 | —1.58 | -1.95 |-1.565 | —1.95 | —161 | V 5-7 8 | 1,16 |9p | 274
oL P 9 : : . : : : 10-12 ' P11 13-15
. 5-7 5-7 5-7 9 2-4
VoH1 | High Output Voltage -1.01 | -0.78 | -0.86 | —0.65 | —1.06 { —0.84 \ 10-12 | 10-12 | 10-12 8 1,16 P13 | 13-15
5-7 5-7 9 2-4
VoLi | Low Output Voltage -196 | -1.58 | -1.95 [-1.565 | —1.95 | —1.61 Voo 0-12 L 10-12 8 116 | ol ol 13515
Ieg | Power Supply Current | —112 -123 -123 mA 8 1,16
. 5-7 5-7
IIH Input Current High 265 425 425 HA 10-12 8 1,16 10-12
IH1 Input Current High 420 670 670 pA 9 8 1,16 9
L | Input Current Low 0.5 0.3 0.5 uA 95_'172 1,16 1%:712
NOTES
1. Hold power during all Vo and VgL tests.
2.P1) '| I‘V|H P2) VIH P3) VIH
ViL ViH2 ViL2
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10H576
QUIESCENT LIMIT TABLE *

* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)

Temperature | Vigy | Vi1 | ViH2 | Viez | Ps1 | Ps2 | VEE1 | VEE2 | VEEL

Each MECL 10H series circuit has been designed to meet the dc specifications

. ) . =250 -0.78 | -1.95 | -1.11 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=25"C * *

in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 |+1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tp=-55°C | 084 | 195 | 116 | 1510 |+1.01 | +0.28 | -5.46 | 4.94 | 2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional = 2. =
‘Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =20V, Output Load = 100 2 to GND
Min Max Min Max Min Max VIN Vourt Vee VEEL P.UT
TLH 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 2-4,183-15
tpLH | Propagation Delay 1.0 27 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
fToggIe Toggle Frequency 250 250 250 MHz 5-7,9-12 2-4,13-15 1,16 8 2-4,13-15
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4-Bit Arithmetic Logic Unit/Function
Generator

ELECTRICALLY TESTED PER: MPG 10H581

The 10H581 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 (S0 through
S3) asindicated in the tables of arithmetic/logic functions. Group carry propagate
(P@) 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 10579, full-carry look-ahead, as a second orderlook ahead
block, the 10H581 provides high speed arithmetic operations on very long words.

This 10H partis a functional/pinout duplication of the standard MECL 10K fami-
ly part with 100% improvement in propagation delay and not increase in power
supply current.

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

e Voltage Compensated

o MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DIL FLATS BURN-IN
(CONDITION C)
vVeet 1 7 GND
FO 2 8 51 Qto VT
F1 3 9 51 Qto VTT
Ga 4 10 51 Qto VT
Ch+4 5 " 51 Qto VT
F3 6 12 51 Qto VT
F2 7 13 51 Qto VT
Pa 8 14 51Qto VT
B3 9 15 50 Qto VEg
A3 10 16 GND
B2 1 17 50 Qto VEE
VEE 12 18 VEE
S3 13 19 50 Qto VEE
SO 14 20 GND
S2 15 21 50 Qto VEE
A2 16 22 GND
S1 17 23 GND
At 18 24 50 Qto VEE
B1 19 1 VEE
BO 20 2 50 Q to VEg
A0 21 3 GND
Cn 22 4 50 Q to VEE
M 23 5 GND
Vecee 24 6 GND

BURN - IN CONDITIONS:
VIT = -2.0 V MAX/= 2.2V MIN
VEE =-5.7 VMAX/-52 V MIN

Military 10H581

unm

AVAILABLE AS

1) JAN: N/A
2) SMD: N/A

3) 883: 10H581/BXAJC
X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: K
CERFLAT: J

The letter “M” appears before

the slash on LCC.

Veer [ Veez
Fo [2] M
F G Cn
6g [ A0
Cn.+4 [E] BO
F3 [g] B1
F2 [ A
pg [ St
B3 [o] A2
A3 [] S2
B2 [@ S0
Veg [z S3
LOGIC DIAGRAM
13 ——————————
[ —
17
L l
S0 51 S2
N b Lo N,
20 —™80
18— Ay Fip~—3
19 —™B1 F2 Pa— 7
16— A2
5
11 —{B2 Fs 6
10 —™ A3 Gg >— 4
9 —™B3 o 5
2 —™cq G
23 =M Chvs ™5
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10H581

ARITHMETIC/LOGIC FUNCTIONS

Function Select Logic Function M is HighC=D. C. Arithmetic Operation M is Low Cp, is low

S3 S Sq So F F

L L L L F=A F=A

L L L H F=A+B F=Aplus (AeB)

L L H L F=A+B F=Aplus (AeB)

L L H H F = Logical “1” F =Atimes 2

L H L L F=AeB F=(A+B)plus0

L H L H F=B F=(A+B)plus (AeB)

L H H L F= AOB F=AplusB

L H H H F=A+B F=Aplus (A+B)

H L L L F=AeB F=(A+B)plus0

H L L H F=A®B F = A minus B minus 1

H L H L F=B F=(A+B)plus (AeB)

H L H H F=A+B F=Aplus (A+B)

H H L L F = Logical “0” F = minus 1 (two’s complement)

H H L H F=AeB F = (A ¢ B) minus 1

H H H L F=AeB F=(AeB)minus 1

H H H H F=A F = minus 1

Fo Fy F2 F3
2 3 7 6 8
| I 1 b B et D et
R ) d 11 1 )1
a e [la [k
T .
el P Y ] ~ | et P Y ~ |nde P
1 f 15 1 T
1 - '
13 515417414 0 21l 190 180 1o 166 96 10 2623
S3 Sp Sy Sp B0 A0 B1 Al B2 A2 B3 A3 Ch M

Figure 1. Logic Diagram
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10H581

Voo1=Veoge=20V
o

25 uF + 20% -[ 1 0.1 uF
R N N
ViN
T o
o—
Coax [e S
y y
So St S S3
o— A0 Fo p—o0
o—N B)
Fi Im o
o—Nn] Al
Pulse Generator
Input o—, o——n B1 F2 |a
o—N™ A2
TPIN F3 Im o
o—n] B2
PG ~—o
o—Nn! Cp
o—™ M Cnsd ——o
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 TPy to input
pin and TPoUT to output pin.

2.ty =t =2.0 ns £ 0.2 ns (20% to 80%).

3. All unused outputs pins should be terminated at all times (100 Q Vg =-2.94V

to ground).
4. V|N waveform has the following characteristics:
a) Pulse width =20 ns.
b) Frequency = 1.0 MHz.

80 %

80%

0.1 uF £20%

50 % 50 %
— 20% 20%
VIN
>20ns
<= tPLH
80%
50 %
20%
Vout
tT .
Vout -
80 % 80%
- 50% 50%
20% 20%
\
[ tPHL [ PLH

Figure 2. Switching Test Circuit and Waveforms

vout

Coax

TPouT

tTHL
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10H581

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Tes! Voltage Values (Voits)
T
Temperature | Viy | ViL | VIHA | ViLA | Psi Ps2 | VEE1 | VEE2
Each MECL 10H series circuit has been designed to meet the dc specifications
N T . PR =25° -0.78 | -1.95 -1.105 | -1.475 11 0.31 -5.46 | -4.94
shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25°C 950 * *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.950 | -1.000 | -1.400 | +1.24 | +0.36 | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.88 | 1950 | 1255 | 1510 | +101 | +028 | -5.46 | -4.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
::pctlopala. Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Q to ~2.0 V
Min Max Min Max Min Max ViH ViL VIHA | ViLA | VEe12 | Vce P.U.T.
VoW | High Output Voltage | ~0.93 | -0.78 |-0.825 | -0.63 | —1.09 | —0.88 \ 1%‘_12]3 13-15 12 1,24 2-8
9-11,14,16 | 9,10,13,15 N
VoLt | Low Output Voltage -185 |-1.620 | —1.82 {-1545 | —1.92 [-1.655 " 18,19, 21-23 | 16, 17, 19, 21 12 1,24 2,3,5-8
v High Output Voltage | —0.95 | ~0.78 | -0.845 | ~0.63 | -1.10 | 088 | V 9-1,13 - 13-23  [16-23 1315 12 [ 424 2-8
OHA | High Dutp g - : - - : : 16-23 22,23 J
VoLAa | Low Output Voltage -185 | —-160 | —1.88 |-1525| -1.92 |-1.635 A 9-11,13-23 | 14,15 196_—1213 12 1,24 2-8
11,14,16,18 | 9,10, 13,15
VoL2 | Low Output Voltage -1.99 |-1620 | -1.88 |-1545| -2.10 |-1.655 \ 20,22, 23 17,19, 21 8 12 1,24 4
| 9-11,16
EE Power Supply Current | —145 -160 - 160 mA 18-21 12 1,24 12
IIH1 Input Current High 200 340 340 pA 13,23 12 1,24 13,23
W42 | Input Current High 220 a7s a75 | ua | 101878 12 | 1,24 | 101618
N3 | Input Current High 245 415 415 | A R 12 | 1,24 |9,11,19,20
liH4 | Input Current High 265 450 450 HA 14, 15,17 12 1,24 | 14,15,17
lIHs Input Current High 290 580 495 HA 22 12 1,24 22
-11 9-11,
L Input Current Low 0.5 0.3 0.5 mA 1% o3 1,16 13-23
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10H581
QUIESCENT LIMIT TABLE *
ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)
*ELE ICA
Temperature| Viy1 | ViL1 | ViH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications
. - . L =25 ° -0.78 | -1.85 | -1.105 | -1.475 111 | +0.31 | -5.2 | -4.94 | -2.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 | -1.400 (+1.24 | +0.36 | 5.2 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 088 | 192 | 1.255 | 1.510 | +1.01 |+0.28 | 5.2 | 4.94 | 2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
L S.
Min Max Min Max Min Max VIN VouTt Vce VEE1 Ps1 PUT
T | ;e i j i 9-11, 13, 14, 16, _
THL Rise & Fall Time 0.5 23 0.764 2.64 0.62 2.4 ns 9-11,13-23 2-7 1,24 12 18, 19,21 22 2-7
Propagation Delay ” " ” ” ” ”
tpd Cn1oCn a4 0.6 2.2 0.74 2.64 0.74 24 ns
TLH | Rise & Fall Time 06 | 22 | 074 | 288 | o7 | 22 ns 9-11,13-23 2-7 | 1,24 12 | 9711131416, 1 5 4
THL 18, 19,21 22
Propagation Delay ” ” ” ” ” ”
tod CntoF 1.0 3.0 1.44 3.96 1.8 3.6 ns
e | ;i ] . _ 9-11,13, 14, 16, .
THL 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 18, 19, 21 22 2-7
Propagation Delay ” ” ” ” ” ”
tpd AtoF 1.5 3.7 1.92 4.8 1.8 4.44 ns
T | g _ ] . ; 9-11, 13,14, 16, ]
THL 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 18, 19,21 22 2-7
Propagation Delay ' ” " " ” " ”
‘pd Ato Pg - 15 3.7 1.92 4.8 1.8 4.44 ns
| a; _ _ _ 9-11,13, 14, 16, _
THL 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 18, 19,21 22 2-7
Propagation Delay ” ” ” ” ” ”
tpd AtoGg 1.5 3.7 1.92 4.68 1.8 4.44 ns . )
trLH | ;i _ _ i 9- 11,13, 14, 16, _
THL 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 18,19, 21 22 2-7
Propagation Delay ” ” ” ” ” ”
tpd AtoCp 44 1.5 3.6 1.92 4.68 1.8 4.32 ns
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10H581

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Toot Vollage Values (Yol
Eact MEGL 10H R § 4 Temperature| Ving | Vi1 | ViH2 | ViL2 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
ac OH series circuit has been designed to meet the dc specifications
R [ . MR =25° -0.78 | -1.85 | -1.105 | -1.475 1.11 {+0.31 | -5.2 | -4.94 | -2.94
shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25°C * * °
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 [ -1.000 | -1.400 | +1.24 | +0.36 | -5.2 | -4.94 | -2.94
A
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 088 | 192 | -1.255 | 1.510 | +1.01 | +0.28 | -5.2 | -4.94 | 2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
::?ctlonalb- Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee VEE1 Ps1 PUT
W g . ; ] 9- 11,13, 14, 16, .
THL 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 18, 19,21 22 2-7
Propagation Delay ” " ” ” ” ”
tpd BtoF 2.0 4.5 2.52 5.76 22 5.0 ns
tTH | g . . i 9-11,13, 14, 16, _
THL 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 18, 19,21 22 2-7
Propagation Delay ” ” w ” " ”
tpd Bto Pg 1.5 3.8 1.92 4.8 1.8 4.56 ns
tLH | i i i 9-11, 13, 14, 16, .
THL 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 18, 19,21 22 2-7
Propagation Delay ” ” ” ” " ”
tpd Bto Gg 1.5 3.7 1.92 4.8 1.8 4.44 ns
tTLH | _ i i 9- 11,13, 14, 16, i
THL Rise & Fall Time 0.5 2.0 0.5 2.64 0.5 2.4 ns 9-11,13-28 2-7 1,24 12 18,19, 21 22 2-7
Propagation Delay ” ” ” " ” ”
tpd Bto Cn + 4 2.0 4.0 2.52 5.16 2.4 4.8 ns
tTLH | _ _ . 9-11,13, 14, 16, ]
L 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 18, 19,21 22 2-7
Propagation Delay ” ” ” ” " ”
tpd MtoF 1.5 4.2 1.92 5.4 1.8 5.04 ns
TLH/ Rise & Fall Time 0.6 2.0 0.74 2.64 0.74 24 ns 9-11,13-23 2-7 1,24 12 9- 11,13, 14, 16, 2-7
tTHL 18, 19,21 22
Propagation Delay ” ” ” ” P "
tpd StoF 1.5 4.5 1.92 5.76 1.8 5.4 ns
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QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Toxt Joltag? Jalues (ons
c R g . f emperature| Vigy | Vi1 | ViH2 | ViLe | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
ach MECL 10H series circuit has been designed to meet the dc specifications .

. . M =25 °l -0.7 -1. -1. -1. . . -5. -4. -2.
showninthe test table, after thermal equilibrium has been established. The circuitis Ta=25°C 0.78 185 105 | -1.475 | +1.11 | +0.31 52 4.94 | 294
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 | -1.400 {+1.24 | +0.36 | -5.2 | -4.94 | -2.94
:I;a_nzsct))(\)nl;lrzsear fpmis maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 0.88 | -192 | -1255 | -1.510 | +1.01 | +0.28 | -52 | -4.94 | -2.04

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
:::wtlop aL_ Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vout Vee VEE1 Ps1 P.UT
tTLH/ ) ) ; } } 9-11,13,14 16, )
tTHL 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 18, 19,21 22 2-7
Propagation Delay ” ” ” ” ” ”
tod StoPg 15 4.0 1.92 5.16 1.8 4.8 ns
tieH | m ) i . _ 9-11,13, 14 16, .
THL Rise & Fall Time 0.6 2.2 0.74 2.88 0.74 2.64 ns 9-11,13-28 2-7 1,24 12 18, 19, 21 22 2-7
Propagation Delay ” ” ” ” ” ”
tpd St0Cp 44 1.5 44 1.92 5.28 1.8 492 ns
TLH | Rise & Fall Ti . . ] 9-11,13,14 16, ]
L 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 18,19, 21 22 2-7
Propagation Delay ” ” " ” ” ”
tpd Sto Gg 13 4.5 1.68 5.76 1.56 5.4 ns




(M) moToroLa Military 10H586

Hex “D” Master-Slave Flip-Flop
with Reset

ELECTRICALLY TESTED PER: 5962-8756301 M 0
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 ’ I I I l l
MECL 10K family part, with 100% improvement in clock toggle frequency

and propagation delay and no increase in power supply current.

e Propagation Delay, 1.7 ns Typical

e 660 MW Max/Pkg (No Load) AVAILABLE AS
¢ Improved Noise Margin 150 mV (Over Operating Voltage and Temperature
Range) 1) JAN: N/A
e Voltage Compensated 2) SMD: 5962-8756301
e MECL 10K-Compatible 3) 883: 10H586/BXAJC
X = CASE OUTLINE AS FOLLOWS:
PIN ASSIGNMENTS PACKAGE: CERDIP: E
FUNCTION DIL  FLATS LCC BURN-IN CERFLAT: F
(CONDITION C) Lcc: 2
Vet 1 5 2 GND The letter “M” appears before
the slash on LCC.
Qo 2 6 3 51Qto V1T
Q 3 7 4 51 Qto VT
Reset [1 N~ 6] V.
Q2 4 8 5 51Qto VT cc
Qo
D0 5 9 7 GND o 2 5] 05
D4 6 10 8 GND = ] 04
D 1 ND e (] 2] a3
ool owow o o e
£ EE o1 [E] 1 04
Clock 9 13 12 CP1 D2 E E Da
D3 10 14 13 GND vee [8] 5] Clock
D4 1 15 14 GND
Ds 12 16 15 GND
Qs 14 2 18 51Qto VT 2
Qg 15 3 19 51Qto VT
Veecz 16 4 20 GND s

BURN - IN CONDITIONS:
VIT=-2.0VMAX/-2.2VMIN
VEE =-5.7 V MAX/-5.2 V MIN

Reset 1
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2-147



10H586

CLOCKED TRUTH TABLE
R c Q Qq+1
L L [} Qn
L H* L L
L H* H
H L [} L
@ = Don’t Care
* A clock H is a clock transition from a low to a high state
Scope Input A Scope Input B
3 CoaxA=50Q - CoaxB=500Q
Ly 1 L2 __j
g %a
50 Q Coax
Pulse Generator g Input
Input DUT.
Vee =20V £0.005% l l ‘ VEgEL=-32V
25|.1F+20%I Io.mnzo‘f/. 0.1 uF +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  resistor
to ground

3. 2:1 divider may be used b
4. L1 = L2: matched for equal time delay 80% 80%
50% 50%
| 20% —
VIN e
[e—————— 220ns ————>
e tp tPHL
80% 80%
50% 50%
20% 20%
Vour
J— tTHL tTLH
Vour
80% 80%
50% 50%
NOTES 20% 20%
1. V|N has the following characteristics:
a)PW220ns < tPHL = 1PLH
b) f= 1.0 MHz

Figure 1. Switching Test Circuit and Waveforms

PS1
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VINA

VINB ____/

200 ns

Vourt
Pgy —————
P
INC _/ L s
Ps2
test thold
PiND 50% —| Y 50%
|
50%

RESET

50%
200ns — ———

50%

Figure 2. Switching Test Circuit and Waveforms
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|
|
|
|
|&— =3.0ns + 1 Gate Delay =5.0ns
|
|

ViNg =
|
|
|
|
Figure 3. fTOGGLE Waveforms
50%
PINg RESET (1)
tr
PIN CLOCK(9) S0%
QOUTPUTS

/

Figure 4. t;y Waveforms
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10H586
QUIESCENT LIMIT TABLE *

Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS

Temperature [ viyq [ Vg | Vig2 | ViLe | Ps1 | Ps2 | Vet | VEE2 | VEEL

Each MECL 10H series circuit has been designed to meet the dc specifications

. ) S =25 ° -0.78 | -1.95 | -1.11 | -1.480 | +1.11 | +0.31 | -5.46 | -4.94 | -2.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C ! * - °

in a test socket or mounted on a printed circuit board and transverse air flow greater Tp=125°C | -0.65 | -1.95 | -0.96 |-1.465 |+1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tp=-55°C | 084 | 195 | 1.16 | 1.510 | +1.01 | +0.28 | -5.46 | -4.94 | 2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
:::‘:;2;‘::& Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Qto-2.0 V
Min Max Min Max Min Max ViH ViLr | ViH2 |V V| VEE2 | Vi P.U.T
1 ; L2 |Veet1 | VE cc
VOH |HighOutput Voltage | ~1.01 | -0.78 | 086 | ~065 | -106 | -084 | Vv | 577, | 377, 8 16 | 2-4,13-15
v 5-7 | 5-7
OL | Low Output Voltage -195 [ -1.58 | -1.95 |-1565 | —1.95 | —1.61 v 512 | 9-12 8 16 2-4,13-15
) 5-7 {1,5-7 | 5-7,
VoH1 | High Output Voltage | —1.01 | —0.78 | —0.86 | —0.65 | —1.06 | —0.84 v 5-12 | 10-12 | 10-12 1 8 8 16 2-4,13-15
VoLt |LowOutputVotage | -195 | -1.58 | ~195 |-1565 [ —1.95 | ~161 | v |37 1057 4 |27 0 8 | 8 | 16 | 2-413-15
IEE Power Supply Current | - 110 -121 -121 mA 8 16 8
= Input Current High 420 670 670 HA 9 8 16 9
41 | Input Current High 265 430 430 pA 1‘:’)'_71 » 8 16 | 5-7,10-12
hH2 Input Current High 1200 1900 1900 HA 1 8 16 1
i Input Current Low 0.5 0.3 0.5 pA 155 ; 27 8 16 1,65-7,9-12
NOTES

1. Hold power during all VoH and VQL tests.

2.P1) U ViH P2) U VIH P3) '|_|- ViH

ViL ViH2 ViLz
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10H586
QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Teot Yollage Velues (Yol
. Temperature | vyyy | ViLg | ViHz | Viez | Ps1 | Ps2 |VeEr |Vee2 |VeeL
Each MECL 10H series circuit has been designed to meet the dc specifications
A i A N =25° -0.78 | -1.95 | -1.11 [-1.480 | +1.11 .31 | -5.46 | -4.94 | -2.94
shown in the test table, after thermal equilibrium has been established. The circuitis Ta=25°C * +0.31 | 546 ° 29
in a test socket or mounted on a printed circuit board and transverse air flow greater Tpa=125°C | -0.65 |-1.95 | -0.96 |-1.465 |+1.24 [ +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | 1.16 | 1.510 |+1.01 | +0.28 | 5.46 | -4.94 | 2.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
::arametearls: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0 V, Output Load = 100 Q to GND
Min Max Min Max Min Max Pgq VIN VouTt Vee | VEEL PUT
tTLH Rise Time 0.7 2.4 0.7 26 0.7 2.6 ns 5-7,9-12 2-4,13-15 16 8 2-4,13-15
tTHL Fall Time 0.7 2.4 0.7 2.6 0.7 26 ns 5-7,9-12 2-4,13-15 16 8 2-4,13-15
Propagation Delay 5-7 N _ _ N _ R
tPLH Clk or Reset to Q 0.7 27 0.7 3.0 0.7 3.0 ns 10-12 5-7,9-12 2-4,13-15 16 8 2-4,13-15
Propagation Delay 5-7 N _ _ _ 4 4a.
tPLH Clk or Reset 1o Q 0.7 27 0.7 3.0 0.7 3.0 ns 10-12 5-7,9-12 2-4,13-15 16 8 2-4,13-15
tseT | Setup Time 1.5 15 15 ns 5-7,9-12 2-4,13-15 16 8 2-4,13-15
tHoLp | Hold Time 1.0 1.0 1.0 ns 5-7,9-12 2-4,13-15 16 8 2-4,13-15
Reset Recovery . 5-7 41
tRR Time 3.0 3.0 3.0 ns 10-12 9 2-4,13-15 16 8 2-4,13-15
fTOGGLE | Toggle Frequency 250 250 250 MHz 5-7,9-12 2-4,13-15 16 8 2-4,13-15




@ 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 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

e 250 mW Max/Pkg (No Load)

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

® \oitage Compensated

o MECL 10K-Compatible

PIN ASSIGNMENTS

FUNCTION DIL  FLATS LCC BURN-IN

(CONDITION C)

Veet 1 5 2 GND
Aout 2 6 3 51Qto VT
Bout 3 7 4 51 Qto VT
Cout 4 8 5 51Qto VT
AN 5 9 7 GND
BiN 6 10 8 GND
CIN 7 1 9 GND
VEE 8 12 10 VEE
Common 9 13 12 OPEN
DIN 10 14 13 GND
EIN 1 15 14 GND
FIN 12 16 15 GND
Dout 13 1 17 51Qto VT
Eout 14 2 18 51 Qto VIT
Fout 15 3 19 51 Qto VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT=-2.0VMAX/- 2.2V MIN
VEE =-5.7 VMAX/- 5.2 V MIN

TRUTH TABLE
Inputs Output
X Y ouTt
L L L
L H H
H L L
H H L

Military 10H588

iy i
MPO
unmnm

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8750901

3) 883: 10H588/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
LCC: 2
The letter “M” appears before
the slash on LCC.
veer ] [ Vece
Aour [Z] 5] Four
Bour LB 1¢] Eout
Cout L4 3] DouT
an ] 2] Fiy
BN E E‘ EiN
en O o] by
vee [] 9] Common
LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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10H588

Scope Input A
Scope Input B
u } [ Coxa=500
50 Q Coax
Pulse Generator o O? Input
Input T DUT
VoG =20V £0.005% J J VEgL =-32V
25 uF £20% 0.1 uF +20% 0.1 pF £20%
T = T

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 € resistor to ground

3. 2:1 divider may be used

4. L1 = L2: matched for equal time delay

80 % 80%
50 % 50%
— 20% 20%
VIN
[e———————— 220ns ——— >
tTHL
80% 80%
50 % 50 %
20% 20%
Vout
le— tpLH = 1PHL
— [ PHL F— tPLH
Vout
80% 80%
50 % 50 %
20% 20%
NOTES tTHL tTLH

1. R =50 Qin series with a 50 Q coax constituting
the 100 Q load.
2.tr=tf=1.0ns+ 0.1 ns.

3.PW2=20ns | L.
4.f= 1.0 MHz. Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10H588

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
Temperature | ViH1 | ViL1 | ViH2 | ViL2 | Psq Ps2 | VEE1 | VEE2
Each MECL 10H series circuit has been designed to meet the dc specifications
) i A o =25° -0.78 | -1.95 | -1.10 | -1.480 1.1 0.31 | -5.46 | -4.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C * *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 [ +1.24 | +0.36 | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | 1.16 | 1.510 | +1.01 | +028 | 5.46 | -4.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
g‘a"r‘:'::;‘:r's Subgroup 1 Subgroup 2 Subgroup 3 Ve =0V, Output Load = 100 Q to - 2.0 V
) Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEe | VEe2 | Vce PUT
High Output _ _ _ _ _ _ 5-7 5-7 . R
VOH Voltage 1.01 0.78 0.86 0.65 1.06 0.84 v 10-12 10-12 9 8 1,16 2-4,13-15
Low Output _ _ _ _ _ N R
VoL Voltage -1.95 1.58 1.95 1.565 1.95 1.61 \ 9 8 1,16 2-4,13-15
High Output _ _ _ _ _ _ 5-7 5-7 N N
VOH1 Voltage 1.01 0.78 0.86 0.65 1.06 0.84 Vv 10-12 9-12 8 8 1,16 2-4,13-15
Low Output _ _ _ 5-7 5-7 . N
Voui Voltage -195 | -1568 | —1.95 1.565 1.95 1.61 Vv 10-12 9 10-12 8 8 1,16 2-4,13-15
Input Current 5-7 .7.9-
W | pigh 310 495 495 MA | g 12 8 1,16 5-7,9-12
WL | Input Current 05 0.3 05 HA A 8 | 1,16 | s5-79-12
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10H588
QUIESCENT LIMIT TABLE *

* ELECTRICAL CHARACTERISTICS Test

Test Voltage Values (Volts)

Temperature { V4

ViLt | VIH2 | ViL2 | Pst Ps2 | VEE1 | VEE2

Each MECL 10H series circuit has been designed to meet the dc specifications

shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25°C | 078

-1.95 | -1.10 | -1.480 | +1.11 +0.31 -5.46 | -4.94

in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65

195 | -096 |-1465 | +1.24 | +0.36 | -5.46 | -4.94

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor

=-55°C | -0.84
to - 2.0 volts. Ta=-85°C

-1.95 | -1.16 | -1.510 | +1.01 +028 | -546 | -4.94

Symbol Parameter Limits ) Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C . +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
p::‘:m:?:,s: : Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Qto -2.0 V
Min Max Min Max Min Max VIN Vourt Vee | VEEL PUT
tTLH | Rise Time 0.7 22 0.7 24 0.7 22 ns §-7,9-12 | 2-4,13-15 1,16 8 2-4,13-15
ttHL | Fall Time 0.7 2.2 0.7 24 0.7 22 ns 5-7,9-12 | 2-4,13-15 1,16 8 2-4,13-15
tPHL | Propagation Delay 07 | 17 | o7 | 19 | o7 17 | ns |5-79-12|2-413-15 | 1,16 | 8 2-4,13-15
tptH |Data .
tpLH | Propagation Delay ~ _ . . . .
tpHL | Enable 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




(M) mororoLa Military 10H589
Hex Inverter with Enable
ELECTRICALLY TESTED PER: :
5962-8751001
The 10H589 is a Hex Inverter with a common Enable input. The hex in- M Pn
verting function is provided when Enable is in the low-state. When Enable
is in the high-state, all outputs are low. ’Il Ill
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.
e Propagation Delay, 1.3 ns Typical Data-to-Output AVAILABLE AS
® 250 mW Max/Pkg (No Load)
e Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 1) JAN: N/A
Range) 2) SMD: 5962-8751001
» Voltage Compensated 3) 883: 10H589/BXAJC .
« MECL 10K-Compatible X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E
CERFLAT: F
PIN ASSIGNMENTS LCC: 2
FUNCTION DIL FLATS Lcc BURN-IN ‘
The letter “M” appears before
(CONDITION ) the slash on LCC.
Veet 1 5 2 GND
Aout 2 6 3 51Qto VT
B 3 7 4 /
cor 4 8 5 soevm oo ) ece
o VT
AN 5 9 7 GND Aour [2] sl Four
BIN 6 10 8 GND sour [} 1] Equr
CIN 7 1" 9 GND Cout 4 [13] Dout
VEE 8 12 10 VEE 3 =
Common 9 13 12 OPEN an ] 2] Fiy
DIN 10 14 13 GND BN ] M
EIN 11 15 14 GND on [ 0] Dy
FIN 12 16 15 GND VEE E B Common
DouT 13 1 17 51 Qto VT
Eout 14 2 18 51 Qto VT
Four 15 3 19 51Qto VT LOGIC DIAGRAM
Vcez 16 4 20 GND
9 oX - Out
BURN - IN CONDITIONS: 5 o] 2
VIT=-2.0V MAX/-22V MIN )
VEg =-5.7 VMAX/-5.2 V MIN 6 °_::D°H 3
TRUTH TABLE ::D°‘_“° .
7 o— ]
Inputs Output
X Y [ ouT 10 o____::DO—o 13
L L H 4
L H L 11 o—_::D°-5—° 14
H L L j ):
15
H H L 12

MOTOROLA MILITARY MECL DATA
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10H589

Scope Input A
Scope Input B
L -] CoaxA=50Q ]
P CoaxB=50Q
<b
;: R1=50Q
50 Q Coax Inout
Pulse Generator o 0? P
ot T DU
Voo =20V +0.005% l J VEEL=-294V
25 uF +£20% I I 0.1 pF £20% I 0.1 puF +£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. L1 = L2: matched for equal time delay

PS1
80 % 80 %
50 % 50 %
— 20% 20%
VIN PS2
220ns
THL
80% 80%
50 % 50 %
20% 20%
Vout
l— tp| 1 <= tPHL
T (<= {PHL <= IPLH
Vout
80 % 80 %
50 % 50 %
20 % 20%
NOTES tTHL L
1. Rq =50 Q in series with a 50 Q coax constituting the
100 Q load.
2.tr=1=1.0ns+0.1ns.
3.PW220ns " g
4.f=1.0 MHz. Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10H589

QUIESCENT LIMIT TABLE *
ELECTRICAL CHARACTERISTICS Test Tes: Yoltage Values (Volts
*
Temperature| ViH1 | ViL1 | ViH2 | ViL2 | Psi Ps2 | VEE1 | VEE2
Each MECL 10H series circuit has been designed to meet the dc specifications
. I . IS =25° -0.78 | -1.95 | -1.11 | -1.480 1.11 0.31 -5.46 | -4.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C * *
in atest socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | 065 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | 116 | 1.510 | +1.01 | +0.28 | -5.46 | -4.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
e +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
punctional Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load = 100 Qto - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 | VEet1 | VEe2 | Vee PUT
VOH High Output Voitage -101 | -078 | ~0.86 | -0.65 | —1.06 | —0.84 \ 9 8 1,16 2-4,13-15
VoL |LowOutputVoltage | -1.95 | ~1.68 | —~1.95 [~1.565| —~1.95 | —1.61 v 1%‘_12 8 1,16 2-4,13-15
VOH1 | High Output Voltage | -1.01 | ~0.78 | —0.86 | —0.65 | —1.06 | 084 | v Sl e 8 | 1,16 | 2-413-15
VoL1 |Low Output Voltage -195 | -158 | —1.95 [-1.565 | ~1.95 | —1.61 \ 9 8 8 1,16 2-4,13-15
IEE Power Supply Current | —42 - 46 - 46 mA 1,16 8
H | Input Current High 310 495 a95 | pa | 97T, 8 1,16 | 5-7,9-12
e Input Current Low 0.5 0.3 0.5 HA 95 ; ;’ 2 8 1,16 5-7,9-12
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10H589

QUIESCENT LIMIT TABLE *
+ ELECTRICAL CHARAC STICS Test Test Voltage Values (Volts)
L Al ACTERISTI
Temperature | ViH1 | ViL1 | ViH2 | ViL2 | Psq Ps2 | VEe1 | VEE2
Each MECL 10H series circuit has been designed to meet the dc specifications
5 o ) . =25°C |-0.780 | -1.950 | -1.11 [-1.480 | +1.11 .31 | -5.46 | -4.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C 5 8 * +0 5 N
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.650 | -1.950 | -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tp=-55°C | 0.840 | 1950 | 1.16 | 1510 | +101 | +0.28 | -5.46 | -4.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;unctlonal Subgroup 1 Subgroup 2 Subgroup 3 Vee =2.0V, Output Load =100 Qto —2.0 V, VEEL =—2.94 V
ar
Min Max Min Max Min Max VIN VouTt Vee | VEEL PUT
tTLH | Rise Time 0.7 2.4 0.7 2.4 0.7 2.2 ns 5-7,9-12 | 2-4,13-15 | 1,16 8 2,8,4,13,14,15
tTHL | Fall Time 0.7 24 0.7 2.4 0.7 2.2 ns 5-7,9-12 | 2-4,13-15 | 1,16 8 2,3,4,13,14,15
tpL | propagation Delay 07 | 18 | 07 | 19 | 07 | 19 | ns | 5-7.9-12 | 2-4,13-15 | 1,16 | 8 2,3,4,13, 14,15
tHL | hropagation Delay 07 | 18 | 07 19 | o7 19 ns | 5-7,9-12 | 2-4,13-15 | 1,16 | 8 2,3,4,13,14,15
tHL | propagation Delay 07 | 25 0.7 238 07 | 22 ns | 5-7,9-12 | 2-413-15 | 1,16 | 8 2,3,4,13,14,15
tpLy | propagation Delay 07 | 25 0.7 28 07 22 ns | 5-7,9-12 | 2-4,13-15 | 1,16 | 8 2,3,4,13,14,15




@ MOTOROLA
Dual 4-5-input OR/NOR Gate

ELECTRICALLY TESTED PER:
5962-8756901

The 10H609 is a Dual 4-5-input OR/NOR gate.
o Propagation Delay Average, 0.75 ns Typical
180 mW Max/Pkg (No Load)
o Improved Noise Margin 150 mV (Over Operating Voltage and Temperature
Range)
e Voltage Compensated

o MECL 10K-Compatible
PIN ASSIGNMENTS
FUNCTION DiL FLATS LCC BURN-IN
(CONDITION C)

vcet 1 5 2 GND
Aout 2 6 3 51QtoVTT
Aout 3 7 4 51Qto VT
AN 4 8 5 51Qto VT
AN 5 9 7 OPEN
AIN 6 10 8 OPEN
AIN 7 1 9 GND
VEE 8 12 10 VEE
BN 9 13 12 GND
BIN 10 14 13 GND
BIN 1 15 14 GND
BIN 12 16 15 OPEN
BIN 13 1 17 CP1
BouTt 14 2 18 51 Qto VT
Bour 15 3 19 51 Qto VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT =—2.0 VMAX/-2.2 V MIN
VEE =- 5.7V MAX/- 5.2V MIN

Military 10H609

MPO
i

AVAILABLE AS

1) JAN: N/A
2) SMD: 5962-8756901
3) 883: 10H609/BXAJC
X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Veer [ 5] Vece
Aoyt [2] 5] Bout
Aout [ 4 Bo07
an [ B
Ay [E] 2] BN
an [} B
an [ 11 By
vee [] <] B

--

LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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VIN
Channel “A”

Pulse Generator Input o—J 4

10H609

Veet =Vec2=20V+0.005V

25 uF +20%

'|H|_—]

Vout Vout
o

—J~ 0.1 pF +20%
T

50Q 50Q

NOTES

1.

;vw_ Output
ESEDA

= IDN

All input and output cables to the scope are equal lengths of 50 Q

coaxial cable. Wire length should be < 1/4 inch from TP\ to input

LT— VEEL =—2.94 V£ 0.005%
0

- pin and TPQyT to output pin.
2 tr=%=1.0ns+0.1ns .1 uF £20%
3. Py220ns T
4, PRF = 1.00 MHz -
5. Unused outputs connected to 100 Q resistor to ground.
i I
VIN Ps1
Ps2
tPHL tPLHT
Vour 80% /
50 %
20%
tTHL r tTLH
1TLH [ tTHL
80 %
50 %
20% N
Vout
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10H609

QUIESCENT LIMIT TABLE *
ECTRICAL CHARACTERISTICS Test Tes! Voltage Values (Volts)
* EL Al
c Temperature| ViH1 | ViL1 | ViH2 | ViL2 | Pst Ps2 | VEE1 | VEE2
Each MECL 10H series circuit has been designed to meet the dc specifications
; T ) S =25 ° -0.78 | -1.95 | -1.11 | -1.480 1.01 0.31 | -5.46 | -4.94
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C * *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 [ -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | -4.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=55°C | 084 | 195 | -116 | 1510 | +0.28 | +0.28 | -5.46 | -4.94
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
::?CtIOPaL Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Qto~2.0 V
Min Max Min Max Min Max VIH1 ViL1 ViH2 ViL2 | VEe1 | VEE2 | Ve P.U.T.
VOM |High Output Voltage | ~1.01 | ~0.78 | ~0.86 | ~065 | -1.06 | -084 | Vv | o7 |27 8 1,16 | 2,3,14,159
4-7 | 4-7
VoL Low Output Voltage -195 | -158 { -195 | -1565| —-195 | —-1.61 v 9-13 | 9-13 8 1,16 2,3,14,15
" 4-7 4-7
VoH1 | High Output Voltage -1.01 -0.78 | -0.86 | -0.65 | —1.06 | —0.84 \ 9-13 9-13 8 8 1,16 2,3,14,15
v 4-7 | 4-7 5-7
oL1 | Low Output Voltage -196 | —158 | -1.95 |-1565| -1.95 | —1.61 \ 9-13 | 9-13 10-12 8 8 1,16 2,3,14,15
IEE Power Supply Current -30 -33 -33 mA 8 1,16 8
n4 | Input Current High 350 915 560 | pA | gl 8 1,16 2,3,14,15
W | nput Current Low 05 0.3 05 WA o T 8 1,16 | 2.3,14,15
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Viva TO3W AHVLITIA VIOHOLOW

10H609
QUIESCENT LIMIT TABLE *

* ELECTRICAL CHARACTERISTICS Test Tost Voltage Values (Yol

Temperature| ViH1 | ViL1 | VIH2 | ViL2 | Psi1 Ps2 | VEE1 | VEE2

Each MECL 10H series circuit has been designed to meet the dc specifications

. . ) S =25° -0.78 | -1. 111 | 1.4 1.1 31 | -5.46 | -4.94
shown in the test table, after thermal equilibrium has been established. The circuitis Ta=25°C 0 % 80+ +0.3 5 9

in a test socket or mounted on a printed circuit board and transverse air flow greater Tpo=125°C | -065 | -1.95 | -0.96 |-1.465 | +1.24 | +0.36 | -5.46 | -4.94
:ganzsgc\)lglrt\:arfpm|sma|ntamed. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | 1.16 | 1510 | +101 | +0.28 | -5.46 | -4.94

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
'Pammet:rls: Subgroup1 | Subgroup 2 Subgroup 3 Vcc =2.0 V, Output Load =100 Qto -~ 2.0 V, VEgL =~ 2.94 V
Min Max Min Max Min Max VIN Vourt Vee | VEEL P.U.T.
trLH | Rise Time 0.4 15 0.4 16 04 13 ns | 6,11 | 2,314,15 | 1,16 8 2,3,14,15
tTHL Fall Time 0.4 15 0.4 1.6 0.4 1.3 ns 6, 11 2,3,14,15 1,16 8 2,3,14,15
tp | bropagation Delay 0.4 14 0.4 1.9 0.4 13 ns | 611 | 231415 | 1,16 8 2,3,14,15
tpLH | propagation Delay 04 | 14 | 04 | 19 | 04 | 13 | ns |61 | 231415 [ 1,16 | 8 2,3,14,15




@ MOTOROLA Military 10H610
Dual 3-Input 3-Output “OR” Gate

ELECTRICALLY TESTED PER:

5962-8754101 -
The 10H610 is designed to drive up to six transmission lines simulta- M P 0
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. ’ I I I l I
The ability to control three parallel lines with minimum propagation delay
from a single point makes the 10H610 particularly useful in clock distribu-
tion applications where minimum clock skew is desired.
e Propagation Delay, 1.0 ns Typical AVAILABLE AS
e 230 mW Max/Pkg (No Load)
o Improved Noise Margin 150 mV (Over Operating Voltage and Temperature 1) JAN: N/A
Range) 2) SMD: 5962-8754101
« Voltage Compensated 3) 883: 10H610/BXAJC

X = CASE OUTLINE AS FOLLOWS:

MECL 10K-Compatible
PACKAGE: CERDIP: E

CERFLAT: F
PIN ASSIGNMENTS Lcc: 2
FUNCTION DIL  FLATS LCC BURN-IN
The letter “M” appears before
(CONDITION C) the slash on LCC.
veet 1 5 2 GND
AouT 2 6 3 51 Qto VTT
N
Aout 3 7 4 51Qto VT veer [ 5] vece
Aout [2 5] V

Aout 4 8 5  siQovr B ] Veor
A 5 9 7 OPEN pour O < eour

N aour [ 51 sour
AN 6 10 8 GND AN E EI BouT
AN 7 1 9 OPEN A G [ gy
VEE 8 12 10 VEE an O o] By
BIN 9 13 12 OPEN vee [8] N
BIN 10 14 13 OPEN
BIN 1 15 14 GND
BouT 12 16 15 51Qto VT LOGIC DIAGRAM
Bout 13 1 17 51 Qto VTT

5

BouT 14 2 18 51Qto VT 6 E& 2
veer 15 3 19 GND ! 4
Vcez 16 4 20 GND

= e
BURN - IN CONDITIONS: 11 14

VIT=-2.0V MAX/-22V MIN
VEE =-5.7VMAX/-5.2V MIN Veey =Pint, 15
Ve =Pin 16
VEg=Pin8

MOTOROLA MILITARY MECL DATA
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10H610

Channel A Vg =20V Channel B
Ly I 50Q Coax B
0.1 uF £20%
50Q
Pulse Generator
Input o—FL
50 Q Coax
8
:l. 0.1 uF £20%
I
[}
VEE = —2.94 Vdc £ 0.005 V
tr
PS1
80 % 80 %
50 % 50 %
— 20% 20 %
VIN PS2
>20ns
= tPLH
80 %
50 %
20 %
Vourt
T tTLH THL
Vourt
80% 80 %
- 50% 50 %
N 20% 20%
NOTES [ tPHL = tpLH
1. All other outputs are loaded 100 Q to ground.
2. 2:1 divider may be used.
3. Lq: Lp: Matched for equal time delay.
4. V)N = has the following characteristics:
a. pulse width = > 20 ns.
b. frequency = 1.0 MHz.
C.tr=tf=1.0ns (20% - 80%) + 0.1 ns. Figure 1. Test Circuit

MOTOROLA MILITARY MECL DATA
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V.1va TO3W AHVLITIN VIOHOLOW

10H610

QUIESCENT LIMIT TABLE *
¢ Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS
Temperature| ViH | VIL | VIH1 | Vi1 | Ps1 | Ps2 | VEE1 | VEE2 | VEEL
Each MECL 10H series circuit has been designed to meet the dc specifications
R I . M =25° -0.78 | -1.95 | -1.11 | -1.480 | +1.11 [+0.31 | -5.46 | -4.94 | -2.94
shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25°C * *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 | -1.465 |+1.24 | +0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 1.95 | -1.16 | -1.510 | +0.28 | +0.28 | -5.46 | -4.94 | -2.94
to - 2.0 volts.
Symbol Parameter Limits Units 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 =0V, Output Load =100 Qto-2.0 V
Min Max Min Max Min Max ViH1 ViL1 VIH2 ViLa | VEe1 | VEe2 | Vee PUT
VoH | High Output Voltage | —1.01 | —0.78 | -0.86 | —0.65 | —1.06 | —0.84 v ;’_' 171 8 1,16,5 | 2-4,12-14
VoL |LowOutputVoltage | -1.95 | 158 | -1.95 |-1.565 | -1.95 | —161 | Vv o 8 1,16,5 | 2-4,12-14
VoL1 [Low Output Voltage -195 | -158 | -1.95 |-1565 | ~1.95 | —1.61 Vv 3'171 8 8 1,16,5 | 2-4,12-14
VOH{ | High Output Voltage | —1.01 | -0.78 | -0.86 | —0.65 | —1.06 | —0.84 v 3_‘ 17 1 8 8 [1,16,5| 2-4,12-14
41 | Input Current High 450 720 720 | A g_' 171 8 1,16,5 | 5-7,9-11
TR Input Current Low 0.5 0.3 0.5 pA g 171 8 1,16,5| 5-7,9-11
Power Supply Drain _ _ _
EE | conrent 38 42 42 mA 8 1,16,5 8
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10H610

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Tost Yollage Values (Yol
©MEGL 10H p Temperature | vy | ViL | ViH1 | Vit | Ps1 | Ps2 |Veer | Veez2 |VEeL
Eacl 10H series circuit has been designed to meet the dc specifications
R [ . MR =25 ° -0.78 | -1.95 | 1.1 -1. . . -5. -4. -2.
shown in the test table, after thermal equilibrium has been established. The circuitis Ta=25"C 1| 1480 | +1.11 | +0.31 ) 546 | -4.94 | -2.94
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.65 | -1.95 | -0.96 |-1.465 |+1.24 |+0.36 | -5.46 | -4.94 | -2.94
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 084 | 195 | 116 | 1510 | +0.28 | +0.28 | 5.46 | -4.94 | -2.94
to - 2.0 volts.
Symbol Parameter Limits Units 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 Vcce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vout Vce VEEL P.UT
tTLH Rise Time 0.75 1.8 0.7 1.9 0.65 1.75 ns 7,9 2-4,12-14 1,15,16 8 2-4,12-14
trHL | Fall Time 0.75 1.8 07 1.9 0.65 1.75 ns 7,9 2-4,12-14 | 1,15,16 8 2-4,12-14
tpLH | Propagation Delay 0.8 1.65 0.9 1.9 0.75 1.85 ns 7,9 2-4,12-14 | 1,15,16 8 2-4,12-14
tpHL | Propagation Delay 0.55 17 0.6 1.95 0.5 1.6 ns 7,9 2-4,12-14 1,15, 16 8 2-4,12-14




(M) mororoLa Military 10H750

ECL to TTL Translator
(+ 5.0 Vdc Power Supply) 2

ELECTRICALLY TESTED PER:
MPG 10H750

The 10H750 is a member of Motorola’s 10H family of high performance ’ I l I I I
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 AVAILABLE AS
both ECL and TTL logic operating off a common power supply. The sepa-
rate Vcc power pins are not connected internally and thus isolate the noisy

TTL Vg runs from the relatively quiet ECL Vo runs on the printed circuit 1) JAN: N/A
board. The differential inputs allow the 10H750 to be used as an inverting 2) SMD: N/A
or non-inverting translator, a differential line receiver or as a high perform- 3) 883: 10H750/BXAJC
ance comparator. X = CASE OUTLINE AS FOLLOWS:
* Propagation Delay, 3.5 ns Typical PACKAGE: CERDIP: E
e MECL 10K-Compatible CERFLAT: F
LCC: 2
PIN ASSIGNMENTS The letter “M” appears before
FUNCTION  DIL  FLATS LCC BURN-IN the slash on LCC.
(CONDITION C)
ECLV 1 5 2 V
cc cc Ectvec [ ~ [§ Tvee
AouT 2 6 3 GND Aoyt [2] 5] Cour
AIN 3 7 4 vee ay 3] 4] o
AN 4 8 5 GND AN E % N
J— BN L& i2] Dy
B, 5 9 7 GND
N BIN E E‘ DN
BIN 6 10 8 \ele} BouT E El Dout
BouT 7 11 9 GND GND [g] 5] oF
GND 8 12 10 GND
OE 9 13 12 GND LOGIC DIAGRAM
DouT 10 14 13 GND — 9
DIN 1 15 14 Vee 3 :%_ 2
DIN 12 16 15 GND 4
CiN 13 1 17 GND 5 :%_ ,
CiN 14 2 18 Vee 6
Cout 15 3 19 GND 1 j%
— 1
TTLVce 16 4 20 Vee 12 0

13
BURN - IN CONDITIONS: 14 j% s

Vce = +6.0VMAX/ +5.0 VMIN

Ve (+5.0 V) =Pins 1, and 16
GND =Pin 8

MOTOROLA MILITARY MECL DATA
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10H750

3-State Output High Enable and Disable Times 3-State Output Low Enable and Disable Times
VE - 30V % 30V
e 18V 15V 15V
Ve £¢ — 0oV Ve cc 00V
P2 cc ¥ Pz o I tprz
|
vl \ 2VOH=35V v r Pzl —5v
X 1.5 V /
Vourt : 4
03V {¢ Z VoL

Figure 1. Test Circuit 03V

+70V OPEN
ALLOTHER
tpzL, tpLz, 0.C,
500 Q
D.UT ’ O Test Point

® 50pF 500Q

I—\—

——

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 Vi or higher

Ps1

50 %
VIN Ps2

PHL tPLH
Voutr

15V

Figure 3. Inverting Waveform Functions

MOTOROLA MILITARY MECL DATA
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10H750

QUIESCENT LIMIT TABLE *
Test L Test Current
Temperature Test Voltage Values (Volts) (Vpjgg in milliVolts) (milliAmps)
ViH1 | ViL1 | ViH2 | V2 | Ps1 | Ps2 | Vec |Veer [Vee2 | ViHH | VibH | VIHL | Vit | VR | Vcomm.mode | VDIFF || loH | loL
Ta=25°C +2.0 [ +0.8 | +42 | +3.15 | +4.11 | +3.31 +50 [ +55 | +45 | +5.0 | +4.65 | +3.15 | +2.8 | +3.71 +28-+5.0 + 350 -3.0 +20
TaA=125°C +20 | +08 | +42 | +3.15 |+4.22 | +3.345 | +5.0 | +5.5 +45 | +5.0 | +4.65 | +3.15 | +2.8 | +3.82 +2.8-+5.0 + 350 -3.0 +20
Ta=55°C +20 | +08 | +42 | +3.15 |+4.083 | +3.285 | +50 | +55 | +45 | +5.0 | +4.65 | +3.15 | +2.8 | +3.63 +28-+5.0 + 350 -3.0 +20
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
r"::lcllt?l'l&la Subgroup 1 Subgroup 2 Subgroup 3 Vce1 & 2 =(Pin 1, 16), GND = (Pin 8), Output Load = See Figure 1.
Min Max Min Max Min Max VIH VIHH VIHL ViL ViL, | ViLH | Vec2 | Veetl | loHL |P-U.T.
High Output 3,6 3,6 3,6 4,5 4,5 4,5 2,7 2,7
VOH | voltage 25 25 25 Vol 1t1a [ 1114 [ 11014 | 1213 [12,13 1213 [ Y18 | 76 | 40,15 | 10,15
Low Output 4,5
VoL | Voltage 05 05 0.5 v 2,3 2 2 3 3 3 8 4 12,13
Output Disable
lozH Cur?em (High/ +50 +50 +50 mA 2,7 2,7 116 2,7
10ZL | Low) -50 -50 -50 mA | 10,15 10,15 ’ 10, 15
lcct | Gorent, (%Eﬁ_ly 20 20 20 mA 45 9 3,6 1,16 1,16
icc2 | Ect) 12 12 12 mA 12,13 11,14 ’ '
Input Leakage 4,5 3,6
IcC | Corrent 32 32 32 mA 12,13 9 114 1,16 1,16
Short Circuit (**) _ _ _ _ 3,6 4,5,9 2,7
105 | Gurrent -60 150 | -60 150 60 150 | mA |3, 12,13 1,16 10,15
IH Input Current 20 20 20 HA 9 1,16 9
3-6 3,6 -6
IINH Input Current 50 50 50 uA 11-14 11,14 1,16 11-14
i Input Current -06 -06 -06 HA 9 1,16
3-6 , 6 3-6
IINL | Input Current 50 50 50 HA 11-14 11,14 1,16 11-14

* 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 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.

** Forlps: Pins2,7,10, 15=GND




A%
VLvd 103 AYVLITIN VIOHOLOW

10H750

QUIESCENT LIMIT TABLE *
Test : Test Current
Temperature Test Voltage Values (Volts) (VpjgF in milliVolts) (milliAmps)
ViHt | ViLt | ViH2 | ViLz2 | Ps1 | Ps2 [ Vec |Veetr [Vec2 | ViIHH | ViLH | VIHL | ViLL | VR | Vcomm.mode |VDIFF || loH | loL
Ta=25°C +20 | +08 | +42 | +3.15 | +4.11 | +3.31 +50 | +55 | +45 | +5.0 | +4.65 | +3.15 | +2.8 | +3.71 +28-+5.0 + 350 -3.0 +20
TA=125°C | +20 | +0.8 | +42 | +3.15 |+4.22 [ +3.345 | +5.0 | +55 | +45 | +50 | +4.65 | +3.15 | +2.8 | +382 | +28-+50 [+350 | -30 | +20
Ta=-55°C +20 | +0.8 | +42 | +3.15 |+4.03 | +3.285 | +50 | +55 | +45 | +5.0 | +465 | +3.15 | +2.8 | +363 | +2.8-+50 | +350 || -3.0 | +20
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vge = 2.0 V, Output Load = 100 2 to GND
Min Max Min Max Min Max VIN V \'/ \'/ P P PU.T.
out cc R S1 S2
Propagation Delay 3,4,5 2,7 3,4,5 3-6,9 3-6,9
tbd | pata 15 5.0 15 5.2 1.5 5.0 s Tl ots | 1 T | Y1-aa | 11-14 2,7,10,15
tpdHz | Outside Disable Time | 2.0 6.0 2.0 6.2 20 6.0 s | 3R s (e [ 382 ) 380 2,7,10,15
tpgHz | Outside DisableTime | 20 | 60 | 20 | 62 | 20 | 60 | ns [3H2 DT 4446 |343 | 3°6.9 ] 369 2,7,10,15
tazL |OutputEnableTime | 20 | 80 | 20 | 82 | 20 | 80 | ns |$%S | 27 (116|305 | 369 13,69 2,7,10,15
tpdzH | Output Enable Time 20 | 80 | 20 | 82 | 20 | 80 ns | 345 2T |18 | 345 3-89 1 3-69 2,7,10,15

* 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 circuitis in atest socket or mounted on a printed circuitboard
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 A10 and A11, (AC testing) at -55°C and +125°C guaranteed, but not tested.




(M) mororoLa Military 10H751

Advance Information \
Quad TTL/NMOS to MECL Translator '

ELECTRICALLY TESTED PER:
MPG 10H751

The 10H751 is a quad translator for interfacing data between a saturated logic
sectionand the MECL section of digital systems when only a + 5.0 Vdc power sup- ’ I l ’ I I I
ply is available. The 10H751 has TTL/NMOS 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, it forces 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 10H750 to transmit and receive TTL/NMOS 1) JAN: N/A

AVAILABLE AS

information differentially via balanced twisted pair lines. g; 23/:';313"/_"; S1BXAJC
e Single + 5.0 V Power Supply X= CASE OUTLINE AS FOLLOWS:
e All Vg Pins Isolated On Chip c
e Differentially Drive Balanced Lines PACKAGE(':ESEBAI% :__E
® tpd = 1.3 ns typical LCC: 2
PIN ASSIGNMENTS .
The letter “M” appears before
FUNCTION DIL BURN-IN the slash on LCC.
(CONDITION C)
BouT 1 GND
2 ND
Bout G Bourl] ~ [@ Ectvee
NC 3 vee Bout
Bour 2] [#] Cour
Aout 4 GND xe g
AouT 5 GND out
Aout [ [ pour
Vce 6 Vee — —
Aout ] €] Dout
BIN 7 GND E E
AN 8 GND Vee Vee?
BIN [ E CIN
Common Strobe 9 GND
An 2] ER
GND 10 GND
Strobe [2] el
TTLVce 1 Vce ] -
o 12 GND GND TTLVee
NC 13 GND
CiN 1 vee LOGIC DIAGRAM
ool 15 vee ___
Dout 16 GND Bin7 -'Lj: 1Bout
Dout 17 GND o 28BuT
Cout 18 GND
Cout 19 GND ANB E: 5AouT
TTLV 20 \
cc cC . snouT
BURN - IN CONDITIONS: DN 12 16 Doyt
VIT = -2.0 V MAX/-2.2 V MIN
VEE = -5.7 V MAX/-5.2 V MIN = 17Dout
This document contains information on a new product. Specifications and information Cin14 ~] 19Cour
herein are subject to change without notice.
Strobe 9 —e— ™— 18 Cout

MOTOROLA MILITARY MECL DATA
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10H751

Veg=20V

? 0
50 Q L 50Q
Coax 1 | | Coax
25 IJF 0.1 |.lF
+20% 1: ; +20%
Pulse 50 Q Coax
Generator O—~¢ ¢
rera L DUT.
Output

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 TPy to input pin and TPouT

10/

I]: 0.1 puF+20%
to output pin.: o

2.ty =t =2.0 ns £ 0.1 ns measured at (20% - 80%). VEgL=-3.0V

3. Pw2=20ns.

4. PRF = 1.0 MHz.

5. All unused outputs should be loaded 100 Q to ground.

6. 2:1 divider may be used.

7. L1 = Lo : Matched for equal time delay.

P
80% 80% St
50 % 50 %
— 20% 20%
ViN Ps2
>20ns
80 % 80%
50 % 50 %
20 % 20 %
Vout
" tPLH
- i
Vourt PHL
80%
50 %
20%
THL

Figure 1. Switching Test Circuit and Waveforms

Channel B

T

I”

MOTOROLA MILITARY MECL DATA
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10H751

QUIESCENT LIMIT TABLE *
. Test Test Voltage Values (Volts)
ELECTRICAL CHARACTERISTICS Temperature [y ViL | Vina | ViLa | Vee | Veel | Veow
Each MECL 10H series circuit has been designed to meet the dc specifications TA=25°C | +27 | +0.4 | +20 | +08 | +5.0 | +4.75 | +5.25
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=125°C | +27 | +0.4 | +20 | +08 | +50 | +4.75 | +56.25
in a test socket or mounted on a printed circuit board and transverse air flow greater T o | 27 Y 0 708 |50 | 3275 | 3525
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor A=-55 : - - - . - .
to —-2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional = =
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vec =0V, Output Load =100 Q to + 3.0V
Min Max Min Max Min Max VIH ViL VIHA GND Vee | VeeL | VecH P.UT
High Output 7-9, ’ 6, 11, 1,2,4,5,
VOH Voltage 4.00 4.30 4.08 4.30 3.80 4.20 Vv 12,14 10 18, 20 16-19
Low Output 7-9, 6, 11, 1,2,4,5,
VoL Voltage 3.00 3.40 3.05 3.40 3.05 3.37 \ 12,14 10 15, 20 16-19
High Output 6, 11, 1,2,4,5,
VOHH | voltage 427 | 450 | 433 | 460 | 390 | 440 v 10 15,20 619
Low Output 7-9, 6, 11, 1,2,4,5,
VoLL Voltage 3.30 3.80 2.80 3.20 2.8_0 3.12 \ 12, 14 10 18, 20 16-19
Low Output 6, 11, 1,2,4,5,
VOLH | voltage 330 | 38 | 330 [ 370 | 330 | 362 v 10 18,20 1619
High Output 7-9, 6, 11, 1,2,4,5,
VOHL Voltage 3.77 4.20 3.83 410 3.50 3.91 \ 12,14 10 18, 20 16-19
Power Supply 6, 11,
IcC | current (ECL) 45 50 50 mA 101 15,20 20
Power Supply 6, 11,
IcC | carrent (1TL) 15 20 20 mA 10 1,20 ' 1
Input Current 7-9, 7-9, 6, 11,
INH1 | High 20 25 25 BA | 12,14 | 12,14 10 16,20 | 781214
Input Current 7-9, 6, 11,
INH2 | 1igh 80 100 100 pA 9 12,14 10 15,20 9
Input Current . 7-9, 7-9, 6, 11,
INL1 | Low -06 -08 (08 | A 12,14 0] 42,14 18,20 | 781214
Input Current 7,8, 6, 11,
INL2 | | gy -24 -82 832 | pA 9 10 | 12,14 15,20 9
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10H751 :
QUIESCENT LIMIT TABLE *

. Test Test Voltage Values (Volts)
ELECTRICAL CI-!ARAC'!'ERISTICS A o Temperature | ViR Vi | Vina | Vita | Vec | Vool | Vech
Each MECL 10H series circuit has been designed to meet the dc specifications Ta-25C | 27 oy 2.0 708 | 450 | 2475 | +5.25
shown in the test table, after thermal equilibrium has been established. The circuitis A= . . . . . . )
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | +27 | +0.4 | +20 | +0.8 | +5.0 | +4.75 | +5.25
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | +27 +0.4 +2.0 +0.8 | +5.0 | +4.75 | +5.25
to —2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona = =
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouT GND PU.T.
‘th';/ Rise & Fall Time 06 | 17 | o9 | 18 | o5 | 17 ns 7,8,12, 14 1,2,4516,17, | 4 1,2,4,5,16,17,18,19
tod | Propagation Delay 04 | 22 | 03 | 265 | 02 | 22 ns 7,8,12,14 L2 0 1,2,4,5, 16,17, 18,19
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@ MOTOROLA Military 10500

Quad 2-Input 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 M Pa
which are independent and one of which is tied common to all four gates.

e 40 mW Max/Gate (No Load) ’ ll , l , ’

e tpd=2.0ns typ

® ty, tf=2.0 ns typ (20% - 80%)

AVAILABLE AS
PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN 1) JAN: N/A
2) SMD: N/A
(CONDITION C) 3) 883: 10500/BXAJC
Veel 1 5 2 GND X = CASE OUTLINE AS FOLLOWS:
AouTt 2 6 3 51 Qto VT PACKAGE: CERDIP: E
CERFLAT: F
Bout 3 7 4 51Qto VT LCC: 2
AIN 4 8 5 OPEN The letter “M” appears before
the slash on LCC.
AIN 5 9 7 OPEN
BIN 6 10 8 OPEN
N\
BIN 7 11 9 OPEN Ve E GRE
A 2 5] D,
VEE 8 12 10 VEE ouT o % out
Bout 4] Coyr
Common Input 9 13 12 OPEN AN E 2] o
o 10 14 13 OPEN AN [E] 2] pyy
CIN 11 15 14 OPEN B ] N
BN [Z] o] ¢y
DIN 12 16 15 OPEN Ve [3] 5] Common input
DiN 13 1 17 OPEN (ABC.D)
Cour 14 2 18 51 Qto VT
DouT 15 3 19 51Qt0 VT LOGIC DIAGRAM
Vecez 16 4 20 GND

BURN - IN CONDITIONS:

VIT=~-2.0V MAX/-2.2VMIN 6 —
VEE =-5.7 V MAX/-5.2 V MIN 7 —1 3

MOTOROLA MILITARY MECL DATA
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10500

Veg=20V
Channel A -]
Coax A L___I
1,16
* Pulse Generator
oL DUT
Coax

* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns.

NOTES

o
VEg=-32V

1. Length of Coaxp and Coaxg should be of equal length for equal time delay.
2. Unused outputs should be loaded 100 Q to ground.

3. 2:1 divider may be used.

NOTES

1. VN waveform has the following characteristics:

a) Pulse width > 20 ns.

Channel B

Coax B

R =50 Q resistor in series with
a 50 Q coax cable constituting
the 100 Q load.

3

b) frequency = 1.0 MHz. L 4
c)trand tf=2.0ns £ 0.2 ns. _ — — — — P§1
F 80%
50%
20%
vy —— PS2
220ns
Voutr
A .
50 %
20%
tTHL tTLH
tTLH tTHL
80 %
50 %
20%
Vour
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10500

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
o . I Temperature| ViH1 | ViL1 Ps1 | Ps2 |Vcc |VEEL | VEE
Each MECL 10K series circuit has been designed to meet the dc specifications
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=25°C | 078 | -1.85 +1.11 ] +0.31 | +2.0 | 294 | 5.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Tp=125°C | 0.63 | -1.82 +1.24 | +0.345 | +2.0 | -2.94 | -5.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tpo=-55°C | -0.88 | -1.92 +1.03 [ +0.285 | +2.0 | -2.94 | -5.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
+25°C +125°C ~55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional = = -
P:rameters: Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Q to -2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 GND | VEE | Vce P.U.T
VOH | High Output Voltage -093 | -0.78 |-0.825 | -0.63 | —1.08 | -0.88 \Y 1‘3 51'1 8 1,16 2,3,14,15
VoL |LowOutputVotage | -185 | -162 | —1.82 |-1565 | -192 |-1655| Vv | g 7 8 | 1,16 2,3,14,15
VOHA | High Output Voltage -095 [ -0.78 |-0845 | -063 | —1.10 | -0.88 \" 8 1,16 2,3,14,15
VOLA | Low Output Voltage -185 | -160 | —-1.82 |-1.565 | —1.92 |[-1.635 \Y g ) Z 8 1,16 2,3,14,15
Power Supply Drain _ _ _ _ _ _
IEE Current 26 3.0 29 3.0 29 3.0 mA 8 1,16 8
IH | Input Current High 245 415 415 | ua | o7 8 | 116 | 4-7,10-13
lIH1 Input Current High 470 800 800 HA 9 8 1,16 9
. |Input Current Low 05 03 05 WA ol 8 | 1,16 | 4-7,10-13
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10500

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)
Each MECL 10K series circuit has begr) qesigned to meet thfe dc specific?atic?qs Temperature | Vg | Vi1 | ViH2 | ViL2 | Psi1 Vee | VEeL | VEE
showninthe testtable, after thermal equilibrium has been established. The circuitis - o
in atest socket or mounted on a printed circuit board and transverse air flow greater Ta=25°C | -0.78 | -1.85 | -1.105 | -1.475 | +1.11 +2.0 | -294 | 5.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tpa=125°C | -0.63 | -1.82 | -1.000 | -1.400 | +1.24 | +0.345 | +2.0 | -2.94 | -5.2
to - 2.0 volts.
TaA=-55°C | -0.88 | -1.92 |-1.255 | -1.510 | +1.03 | +0.285 | +2.0 | -2.94 | -6.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::u:tiop aL. Subgroup 9 Subgroup 10 Subgroup 11 Ve =20V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vout Vee | VEEL PUT
treH [ Rise Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 4,6 2,3 1,16 8 2,3,14,15
tTLH Fall Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 4,6 2,3 1,16 8 2,3,14,15
Propagation Delay
tPLH Low to High 1.0 2.9 1.0 3.7 1.0 3.7 ns 10,13 14,15 1,16 8 2,3,14
Propagation Delay
tPHL High to Low 1.0 29 1.0 37 1.0 3.7 ns 10,13 14,15 1,16 8 2,3,14




@ MOTOROLA Military 10501

Quad OR/NOR Gate

ELECTRICALLY TESTED PER:

MIL-M-38510/06001 Sy
The 10501 is a quad 2-input OR/NOR gate with one input from each M ‘ 0

gate common to pin 12.

* 40 mW Max/Gate (No Load) ’ l I , l l I

® tpd=2.0nstyp

o tr, tf=2.0 ns typ (20% - 80%)

AVAILABLE AS
PIN ASSIGNMENTS
1) JAN: JM 38510/06001
FUNCTION DIL FLATS LCC BURN-IN 2) SMD: N/A
(CONDITION C) 3) 883: 10501/BXAJC
X = CASE OUTLINE AS FOLLOWS:

Veet 1 5 2 GND
Aout 2 6 3 51 Qto VT PACKAGE: CERDIP: E
. CERFLAT: F
BouT 3 7 4 51Qto VT LCC: 2
A 4 8 5 51 Qto V

IN oNTT The letter “M” appears before
Aout 5 9 7 51 Qto VT the slash on LCC.
Bout 6 10 8 51Qto VTT
BiN 7 1 9 51QtoV A\ k

Ll Veet Kl 5] Voca

VEE 8 12 10 VEE — E
D 9 13 12 51 Qto V- Aout E Dour

ouT oV Bour L2 ) Sour
CIN 10 14 13 51Qto VT an @ apy
Cout 1" 15 14 51 Qto VTT Aout 5] 2] gc‘))r;!tmon
Common Input 12 16 15 OPEN Bout [ 1] Cout
DN 13 1 17 51Q1to VT en ] ] Oy
Cout 14 2 18 51Q1to VT ' vee [2] 21 Dout
Dout 15 3 19 51 Qto VT
vV 16 4 20 GND

ce2 LOGIC DIAGRAM

BURN - IN CONDITIONS: 4 s . 2
VTT=-2.0VMAX/-2.2V MIN 5

VEE =-5.7 V MAX/ - 5.2V MIN

13 T \}:‘ 15

MOTOROLA MILITARY MECL DATA
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10501

Vee=20V+0.005V
o

Scope Input 1 Scope Input 2
25 puF J_ J_ 0.1 uF
+20% I I +20%
= = RL/2 RL/2
1,16 !
CL i CL i '
= = |
Pulse
Generator 0—02 ™, :
== 2o
NOTES ®
; . tzp =40 n: 01_» A Ons. (IN) “\5) RL/2 =50 Q +5.0%
- £0UT = - Scope Input = 50 Q to ground
- O/, . 10, [ A
3.tr=2.0 ns (20% - 80%) + 0.2 ns. CL (test jig) < 5.0 pF
4.t =2.0 ns (20% - 80%) + 0.2 ns.
5. PRR = 1.0 MHz + 0.05 MHz. 8
] 1 o01pF
s T +o0%
VEE=-32V -
+0.005V
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 Q coaxial
cable. Wire length should be < 0.250 (6.35 mm) from TP to input pin and TPoyT
to output pin.

3. Outputs not under test should be connected to a 100 Q resistor to ground.

t
v PSt
W 80% —)
50%
20%
- — — — — — — — %2

V
our - 80% _/

50 % /
20%

tTHL 4 tTLH
TLH tTHL
80% 3
50 %
20%
Vout \____—
tPLH ‘ tPHL

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10501
QUIESCENT LIMIT TABLE *

* ELECTRICAL CHARACTERISTICS

Test Test Voltage Values (Volts)

Each MECL 10K series circuit has been designed to meet the dc specifications Temperature| Viyy | ViLy | ViH2 | Vi | VitL | VitH | Vce | VEE1 | VEE2

shownin 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 TA=25°C | -0.78 | -1.85 | +1.11 | +0.31 | -1.475 | -1.105 | 0 | 52 | 32

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 0 52 | -32
to - 2.0 volts.
Ta=-55°C | -0.88 | -1.92 [ +1.01 ( +0.28 ( -1.510 | -1.255 0 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional Ve =0V, Output Load = 100 Qto - 2.0 V
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 cc , Output Loa 0 Qto -2.0
Min Max Min Max Min Max ViH1 ViL1 VITL VITH Vee | VEE1 PUT
High Output y ¥ ¥ ¥ ; . 4,7,10 4,7,10 ' 2,3,5,6,9,11
VOH Voltage 0.93 0.78 | -0.825 | -0.63 1.08 0.88 v 1213 1213 1,16 8 14.15
Low Output R R R R R R 4,7,10 4,7,10 2,3,5,6,9, 11
VoL Voltage 1.86 1.62 1.82 1.545 1.92 1.655 v 12,13 1213 - 1,16 8 14,15
High Output j B j 4,7,10 4,7,10 2,3,5,6,9, 11
VOTH Voltage 0.96 0.845 1.1 \ 12,13 12,13 1,16 8 14,15
Low Output - R . 4,7,10 4,7,10 2,3,5,6,9, 11
VoTL Voltage 1.6 1.525 1.636 \ 12,13 12,13 1,16 8 14,15
Power Supply - . y
IEE Current 26 29 29 mA 1,16 8 8
iH :_’"iglt’l‘ Current 265 450 450 | A |4,7,10,13 1,16 | 8 4,7,10,13
Input Current
WH1 High 550 935 935 pA 12 1,16 8 12
Input Current 4,7,10 .
I Low 0.5 0.3 0.5 uA 12,13 1,16 8 4,7,10,13
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10501
QUIESCENT LIMIT TABLE *

* ELECTRICAL CHARACTERISTICS Test Voltage Values (Volts)

Test
Each MECL 10K series circuit has been designed to meet the dc specifications o

) S ) -ation Temperature | VIH1 | Viet | ViH2 | ViL2 | Vi | VitH | Vee | VEET | VEE2
shownin 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 Ta=25°C | -0.78 | -1.85 | +1.11 | +0.31 | 1475 | 1105 | +20 | -52 | 3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 | +2.0 | -52 | -3.2
to - 2.0 volts.

Tp=-55°C | -0.88 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 | +2.0 | 5.2 | -3.2

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
f:?chonaL Subgroup 9 Subgroup 10 Subgroup 11 Vee =2.0 V, Output Load = 100 © to GND
Min Max Min Max Min Max VIN VouTt Vce VEE2 PUT
trLn | Rise Time 11 33 1.0 40 1.0 4.0 ns | 4,7,10,13 21-1:?'152,“;'59 1,16 8 2,3,5,6,9, 11, 14,15
t 2,3,56,9
THL | Fall Time 11 3.3 1.0 4.0 1.0 4.0 ns | 47,1013 | 52050 | 1,16 8 2,3,5,6,9,11,14,15
Propaganda Delay 2,8,5,6,9
tPLH Low to High 1.0 2.9 1.0 3.7 1.0 3.7 ns 4,7,10, 13 11,14, 15 1,16 8 2,3,5,6,9, 11,14,15
Propaganda Delay 2,3,56,9
tPHL High to Low 1.0 2.9 1.0 3.7 1.0 3.7 ns 4,7,10, 13 11,14, 15 1,16 8 2,3,5,6,9,11,14,15




@ MOTOROLA

Quad 2-Input NOR Gate

ELECTRICALLY TESTED PER:
MIL-M-38510/06002

The 10502 is a quad 2-input NOR gate.The 10502 provides one gate

with OR/NOR outputs.

* 40 mW Max/Gate (No Load)
® tpd=2.0nstyp

® tr, t = 2.0 ns typ (20% - 80%)

PIN ASSIGNMENTS
FUNCTION DIL FLATS Lcc
vVeet 1 5 2
Aout 2 6 3
BouTt 3 7 4
AN 4 8 5
AN 5 9 7
BIN 6 10 8
BIN 7 1 9
VEE 8 12 10
DouT 9 13 12
CIN 10 14 13
CIN 1 15 14
DIN 12 16 15
DIN 13 1 17
Cout 14 2 18
Dout 15 3 19
vVcez 16 4 20

BURN - IN CONDITIONS:
VIT= -20VMAX/-2.2V MIN
VEE =-5.7 VMAX/-5.2 V MIN

BURN-IN
(CONDITION C)
GND
51 Q1o VT
51Qto VT
51Qto VT
51 Qto VT

51Qto V1T
OPEN
VEE
51 Qto VT

51 Qto VT
OPEN

51 Qto VT
OPEN

51Qto VT

51 Qto VT
GND

Military 10502

e\
MPO
unm

AVAILABLE AS

1) JAN: JM 38510/06002

2) SMD: N/A

3) 883: 10502/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer Lt 6] Vcco

aour L2 5] Doyt

sour ] 4] cour
An [ 2] pyy
AN 5] 2] oy
gy [€ 7] oy
B [ 0] CIN
vee [2] 5] oot

LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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Scope Input 1

Pulse

Generator  ©

NOTES
1.4p=40ns+1.0ns.
2. ZoyT =50 Q.
3.tr=2.0 ns (20% - 80%) £ 0.2 ns.
4.t = 2.0 ns (20% - 80%) + 0.2 ns.
5. PRR = 1.0 MHz £ 0.05 MHz.

TPON)

10502

Voo =20V £0.005V
1)

0.1 pF
+20%

T 1
I I

Scope Input 2

Ry/2=50Q+5.0%
Scope Input = 50 Q to ground
Cy (test jig) < 5.0 pF

] 1 o1 pF

o = +20%
VEg=-32V
+0.005V
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 Q coaxial
cable. Wire length should be < 0.250 (6.35 mm) from TP\ to input pin and
TPouT to output pin.
3. Outputs not under test should be connected to a 100 Q resistor to ground.
1 tr
ViN Vv
80% H2
50 %
20%
— — — — — — — Vo
Vi
ouT \ 0% [
50 %
20 %
THL T
tTLH r iTHL
80% .
50%
20%
Vout L___
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10502
QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
o ) I Temperature| ViH1 | ViL1 | ViH2 | ViLz | Vit | VitH | Vee | Veer | VEe2
Each MECL 10K series circuit has been designed to meet the dc specifications
showninthe test table, after thermal equilibrium has been established. The circuitis TA=25°C | 0.78 | -1.85 | +1.11 | +0.31 | -1475 | -1.105 | 0 | -5.2 | -32
in a test socket or mounted on a printed circuit board and transverse air flow greater Tp=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 0 52 | 32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tp=-55°C | -0.88 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 0 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Qto - 2.0 V
r D
Min Max Min Max Min Max ViH1 ViL1 ViTL VITH Vee | VEE1 P.U.T
High Output N . R . R - 4-7
VOH Voltage 0.93 0.78 0.825 0.63 1.08 0.88 Vv 12,13 10-13 1,16 8 2,3,9,14,15
VoL bg}'{ag;“p”‘ 186 | -162 | -182 | -1545 | 192 | -1855 | v 0.0 12,13 1,16 | 8 | 23,914,115
VOTH Céﬁ’gg"e“"’“' -0.96 -0.845 1.1 v . 1213 | 1,16 | 8 | 23,914,15
Low Output R R R 4-7
VoTL Voltage 1.6 1.525 1.636 Vv 12,13 10-13 1,16 8 2,3,9,14,15
lgg | howerSuply | g -29 29 mA 1,16 | 8
| Gt 265 450 450 | wA | 400 1,16 | 8 | 4-7,10-13
Input Current 4-7
I Low 05 0.3 0.5 HA 10-13 1,16 8 4-7,10-13
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10502

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
e ) S Temperature| ViH1 | ViL1 | ViH2 | ViL2 | Vit | VitH | Vee | VEE1 | VEE2
Each MECL 10K series circuit has been designed to meet the dc specifications
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 | +1.11 | +0.31 | -1.475 | -1.105 | +2.0 | 5.2 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | +1.24 | +0.36 |-1.400 | -1.000 | +2.0 | -5.2 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tp=-55°C | -0.88 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 | +2.0 [ -5.2 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Panctional Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0 V, Output Load = 100 Q to GND
Min Max Min Max Min Max ViN VouTt Vce VEE2 PUT
tfLH | Rise Time 1.1 33 10 40 1.0 40 s | 57,1113 | 339 1,16 8 2,3,9,14,15
tTHL | Fall Time 1.1 33 1.0 40 1.0 40 ns | 57,11,13 232 1,16 8 2,3,9,14,15
Propaganda Delay 2,3,9
PLH | Low to High 1.0 2.9 1.0 37 1.0 3.7 ns | 57,11,13 15 1,16 8 2,3,9,14,15
Propaganda Delay 2,3,9
PHL | High to Low 1.0 2.9 1.0 3.7 1.0 37 ns 57,11,13 14,15 1,16 8 2,3,9,14,15




(M) mororoLa Military 10503

Quad 2-Input OR Gate

ELECTRICALLY TESTED PER:
MPG 10503

The 10503 is a quad 2 input OR gate. The 10503 provides one gate M Po
with OR/NOR outputs.
e 40 mW Max/Gate (No Load) ’ I l , ’ I I

® thd=20nstyp

e tr, tf = 2.0 ns typ (20% - 80%)

AVAILABLE AS
PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC BURN-IN 1) JAN: N/A
2) SMD: N/A
(CONDITION C) 3) 883: 10503/BXAJC
Veet 1 5 2 GND X = CASE OUTLINE AS FOLLOWS:
Aout 2 6 3 51 Qto VT PACKAGE: CERDIP: E
CERFLAT: F
Bout 3 7 4 51 Qto VT Lcc: 2
AN 4 8 5 GND The letter “M” appears before
the slash on LCC.
AN 5 9 7 OPEN
BN 6 10 8 GND
A\
BIN 7 11 9 OPEN Ve E ] Veca
2 15] Cy
VEE 8 12 10 VEE hout E :l ouT
Bout 4] oyt
Cout 9 13 12 51Qto VT An [ i3] CIN
DIN 10 14 13 GND AN IEE % CIN
BN LE 1 Dy
D, 1 15 14 OPEN
IN BN L7 0] DIN
CiN 12 16 15 GND vee [& 9] Cour
CIN 13 1 17 OPEN
D 14 2 18
our S1QtoVry LOGIC DIAGRAM
Cout 15 3 19 51Qto VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:

VIT= -20V MAX/-2.2V MIN 5:::D__3
VEE =-5.7 V MAX/~5.2 V MIN 7

MOTOROLA MILITARY MECL DATA
3-14



Channel A

Coax A

* Pulse Generator
[ A

* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns.

NOTES

delay.
2. Unused outputs should be loaded 100 Q to ground.
3. 2:1 divider may be used.
4. tr =t = 2.0 ns (20%-80%) + 0.2 ns.

10503

25 uF

-

Voo =20V

1,16

ol

0.1 uf

D.UT.

E
1. Length of Coaxp and Coaxg should be of equal length for equal time

o
VEg=-32V

5. Ry = 50 Q resistor in series with 50 Q coax constituting the 100 Q load.

NOTES
1. Vi has the following characteristics:

a) Pulse width 2 20 ns.
b) frequency = 1.0 MHz. tr

-

0.1 uF

c)trandtf=2.0ns 0.2 ns.

20%
vy ———

Channel B

Coax B

Ry

Vout \

220ns

80%

50 %
20%

TTHL
TLH

TLH
ITHL

80%
50%
20%

Vout

tPLH

1PHL

Figure 1. Switching Test Circuit and Waveforms

PS2
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10503

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
o . T Temperature| ViH1 | ViL1 | ViIH2 | ViL2 | Ps1 | Ps2 |Vce |VEEL | VEE
Each MECL 10K series circuit has been designed to meet the dc specifications
shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.85 | -1.105 | -1.475 | +1.11 | +031 | 0 | -32 [ -62
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 | -1.400 |+1.24 | +0.36 | © 32 | 52
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tp=-55°C | -0.88 [ -1.92 |-1.255 [ -1.510 [+1.01 | +0.28 | 0 32 | 5.2
Symbol Parameter Limits “ Units 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 Vecc =0V, Output Load=100Qto-2.0V -
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViLa | VEe | Vec P.U.T
VoH | High Output Voltage -0.93 | -0.78 |-0.825 | -0.63 | —1.08 | —0.88 \ 4-7,10-13 8 1,16 | 2,3,9,14,15
VoL | Low Output Voltage -185 | -162 | ~1.82 |-1.545 | —1.92 |-1.655 \% 12,13 8 1,16 | 2,3,9,14,15
VOHA |High Output Voltage | —0.95 | —0.78 | -0.845 | —063 [ -1.1 | 088 | V 1‘16'-71'3 12,13 | 8 | 1,16 | 2,3,9, 14,15
VOLA |LowOutputVoltage | —1.85 | —16 | -1.82 |-1525| —192 |-1635 | V 12,13 140'_71’3 8 | 1,16 | 2,3,9,14,15
Power Supply Drain _ _ _
IEE | current 26 29 29 mA 8 1,16 8
iIH | Input Current High 245 415 415 pA | 4-7,10-13 8 1,16 | 4-7,10-13
o Input Current Low 0.5 0.3 0.5 pA 4-7,10-13 8 1,16 | 4-7,10-13
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VLVA TO3W AYVLIIN VIOHOLOW

10503

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
e . N Temperature| ViH1 | ViL1 | ViH2 | ViL2 | Ps1 | Ps2 |Vec | VEEL | VEE
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 Ta=25°C | 078 | -1.85 | -1.105 | -1.475 | +1.11 | +0.31 | +2.0 | -82 | -5.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TpA=125°C | 063 | -1.82 |-1.000 | -1.400 | +1.24 | +0.36 | +20 | -32 | -52
than 500 linear fpm is maintained. Outputs are terminated through a 100 2 resistor
to - 2.0 volts. Ta=-55°C | -0.88 | -1.92 |-1.255-1.510 | +1.01 | +0.28 [ +2.0 | -3.2 | -5.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
:ﬂf“’""?a'a_ Subgroup 8 Subgroup 10 Subgroup 11 Ve =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vourt Vee | VEEL PUT
tTLH | Rise Time 1.1 3.3 1.1 4.0 1.1 4.0 ns 1'15' ;’3 2,3,9,14,15 | 1,16 8 2,3,9,14,15
ttHL | Fall Time 11 33 11 40 11 40 ns |37, 2391415| 1,16 | 8 2,3,9,14,15
Propagation Delay 57
tPLH Low to High 1.0 29 1.0 37 1.0 3.7 ns 1.13 2,3,9,14,15 | 1,16 8 2,3,9,14,15
t Propagation Delay 10 | 29 | 10 | 37 | 10 | 37 | ns | 27, |2391415| 1,16 | 8 2,3,9,14,15
PHL | High to Low : . ’ - : . 1,13 | 9915 ' i




@ MOTOROLA

Quad 2-Input AND Gate

ELECTRICALLY TESTED PER:
MIL-M-38510/06201

The 10504 is a quad 2 input AND gate. One of the gates has AND/

NAND outputs available.
o 50 mW Max/Gate (No Load)

® tpd=2.7nstyp
e tr, tf=2.0 ns typ (20% - 80%)

PIN ASSIGNMENTS

FUNCTION DiL FLATS

Veet 1 5
Aout 2 6
Bout 3 7
AIN 4 8
AIN 5 9
BN 6 10
BIN 7 1n
VEE 8 12
Dout 9 13
CIN 10 14
CiN 1 15
Din 12 16
DIN 13 1

Cout 14 2
Dout 15 3
vVeea 16 4

BURN - IN CONDITIONS:
VIT= —2.0 VMAX/-2.2V MIN
VEE =- 5.7 V MAX/- 5.2 V MIN

Lce

w

© ® N O

12
13
14
15

18

19

20

BURN-IN

(CONDITION C)

GND
51Qto VTT
51Qto VT

GND

GND

GND

GND

VEE
51 Qto VT

GND

GND

GND

GND
51Qto V1T

51 Qto VT
GND

Military 10504

MPO
ungm

AVAILABLE AS

1) JAN: JM 38510/06201

2) SMD: N/A

3) 883: 10504/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Ny
veer L €] Voce
aqur [2] 5] Doyt
Bour 2] 4] Coyr
AN E E DiN
AN E l__z-l DiN
BN (] % CiN
By [ 0] ¢
vee 2] 5] Dout
LOGIC DIAGRAM
4 —L:
5 —t 2
6 PR :
R — 14
1 ——
13 ——":1— 15

MOTOROLA MILITARY MECL DATA
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10504

VeG=20V£0005V

Scope Input 2

Scope Input 1
25 puF [ 1 01 uF
+20% T T z20%
1,16
Pulse ——
Generator 0—%)  }— DUT
Input $ e S
ViH 'Y
NOTES TP(N) 8
1.tp=40ns+1.0ns.
2. ZoyT =50 Q. T 1 o1 uF
3.ty =2.0 ns (20% - 80%) + 0.2 ns. 1 +20%
4.t =2.0 ns (20% - 80%) = 0.2 ns. =
5. PRR = 1.0 MHz # 0.05 MHz.
]
VEg=-32V
+0.005V

NOTES
1. Perform test in accordance with test table; each output is tested separately.

2. Allinput and output cables to the scope are equal lengths of 50 Q coaxial
cable. Wire length should be < 0.250 (6.35 mm) from TP 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.

R1/2=50Q+5.0%
Scope Input = 50 Q to ground
Cy (testjig) <5.0 pF

[ tr
w——————\ | " PSt
80%
50 %
20 %
N\
— — — — — — — %2
Vout 1\ 80°% —
50 %
20%
tTHL r TLH
'TLH - HL
80 %
50 %
20%
Vout L———
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10504
QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
o . _ Temperature| ViH1 | ViL1 | ViH2 | ViLz | Vit | ViTH | Vee | VEE1 | VEE2
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 TA=25°C | -0.78 | -1.85 | +1.11 | +0.31 |-1.475| -1.105 | O | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 0 52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. } Tpa=-55°C | -0.88 | -1.92 | +1.01 [ +0.28 | -1.510 | -1.255 0 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
E | +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona - =
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load =100 Qto - 2.0 V
Min Max Min Max Min Max VIH1 ViL1 Vith | VitL | VEE1 | Vce P.U.T
VoH High Output Voltage -093 | -0.78 |-0.825| -0.63 | —1.08 | —0.88 \ 4-7,10-13 8 1,16 2,3,9,14,15
VoL Low Output Voltage -185 | -162 | —1.82 |-1545| -1.92 | -1.655 4-7,10-13 8 1,16 2,3,9,14,15
VOTH | High Output Voltage | - 0.95 ~0.845 —1.1 vV |4-7,10-13 1%‘_71’3 8 | 1,16 | 2,3,9,14,15
VOTL | Low Output Voltage -16 -1.525 -1.635 \ 4-7,10-13 1%'_71'3 8 1,16 2,3,9,14,15
Power Supply Drain _ _ B
EE | cament 35 39 39 mA 8 1,16 8
IH1 Input Current High 265 450 450 HA 4-7,10-13 8 1,16 4-7,10-13
I8} Input Current High 220 375 375 nA 5,6,11,12 8 1,16 5,6,11,12
T8 Input Current Low 0.5 0.3 0.5 HA 4-7,10-13 8 1,16 4-7,10-13
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10504

QUIESCENT LIMIT TABLE *
Test Voltage Values (Voits)
* ELECTRICAL CHARACTERISTICS Test
o . T Temperature| ViH1 | ViL1 | ViH2 | Vit2 | ViTL | VitH | Vec | VEET | VEE2
Each MECL 10K series circuit has been designed to meet the dc specifications
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.85 | +1.11 | +0.31 [-1475| -1.105 | 20 [ -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Tp=125°C | -0.63 | -1.82 | +1.24 | +0.36 |-1.400 | -1.000 | 2.0 [ -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Ta=-55°C | -0.88 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 2.0 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts ref d are for DIL package, check Pin Assignments
Functional = =
. P:ra n'lleters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0 V, Output Load = 100 Q to GND
Min Max Min Max Min Max ViHz2 VIN Vourt Vee | VEE2 PUT
tTLH 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
tyHL | Fall 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
Propagation Delay B ~ R R
PLH | owto High 1.0 4.0 1.0 4.7 1.0 43 ns 4-7,10-13 | 4-7,10-13 [ 2,3,9,14,15 | 1,16 8 2,38,9,14,15
Propagation Delay _ B R R
tPHL High to Low 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




@ MOTOROLA | Military 10505

Triple 2-3-2 OR/NOR Gate

ELECTRICALLY TESTED PER:
MIL-M-38510/06003

The 10505 is a triple 2-3-2 input OR/NOR gate. . M Pa
e 35 mW Max/Gate (No Load)
‘=205 p unin

o tr, 1 = 2.0 ns typ (20% - 80%)

AVAILABLE AS
PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC BURN-IN JAN: JM 38510/06003
(CONDITION C) g SMD: NI: o
veet 1 5 2 GND 3) 883: 10505/BXAJC
X = CASE OUTLINE AS FOLLOWS:

Aout 2 6 3 51Qto VT
AouT 3 7 4 51 QtoV PACKAGE: CERDIP: E

i CERFLAT: F
AIN 4 8 5 OPEN LCC: 2
AN 5 9 7 51Qto VT
— The letter “M” appears before
Bout 6 10 8 51Qto vy the slash on LCC.
BouT 7 11 9 51Qto V1T
VEE 8 12 10 VEE

\—y
BIN 9 13 12 51Qto VT Veer Lt 5] Vece
BIN 10 14 13 OPEN Aout 2] % Cout
BIN 1 15 14 OPEN Rour & 41 Cout
CiN 12 16 15 OPEN An [ 5 o
CIN 13 1 17 51Qto VT AN E %II CiN
Bout L& By

Cout 14 2 18 51QtoV

TT Bout [ o] gy
Cout 15 3 19 51 QtoVyT vee [&] 5] By
Veez 16 4 20 GND

BURN - IN CONDITIONS: LOGIC DIAGRAM

VIT= -2.0VMAX/-2.2 V MIN
VEE =- 5.7 V MAX/ - 5.2 V MIN

9 6
10—
11 7

MOTOROLA MILITARY MECL DATA
3-22



Scope Input 1

Pulse

Generator O™

NOTES -
1. tp=40 ns+1.0ns.
2.ZoyT=50Q.
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.

TP(|N)

NOTES

10505

Vecc=20V£0.005V

o Scope Input 2
25 pF I 1 01 uF E]
x20% L T x20%
é Rp/2 Ru/2
<
1,16 —1
CL CL
T T |
{
- == TPour) 1
______ | .= Y

1 1 01 yF

+20%

]

VEg=-32V

+0.005V

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 TPy to input pin and

RL/2=50Q+5.0%
Scope Input = 50 Q to ground
Cy (test jig) <5.0 pF

TPoyT to output pin.
3. Outputs not under test should be connected to a 100 Q resistor to ground.
W\ t'
80%
50 %
20% X
Vout
o - 80 %
50 %
20%
TTHL FTLH
fTLH - THL
80 %
50 %
20%
Vour
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

ViH2

MOTOROLA MILITARY MECL DATA
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10505
QUIESCENT LIMIT TABLE *
T I Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS est v
N . T Temperaturel ViH1 | ViL1 | ViH2 | Vi | VimL | VitTH | Vee | VEE1 | VEE2
Each MECL 10K series circuit has been designed to meet the dc specifications
shown inthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | 0.78 | -1.85 [ +1.11 | +0.31 | -1.475 | -1.105 | 0 | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 0 52 | 32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tp=-55°C | -0.88 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 0 -5.2 -3.2
Symbol Parameter Limits Units 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 Vce =0V, Output Load =100 Qto - 2.0 V
Min Max Min Max Min Max VIH1 ViL1 ViTL VITH Vee | VEE1 PU.T
High Output . . . . R . ~ R 2,3,6,7
VOH Voltage 0.93 0.78 0.825 0.63 1.08 0.88 \ 4,5,9-13 | 4,5,9-13 1,16 8 1415
Low Output R R R R . R N N 2,3,6,7
VoL Voltage 1.86 1.62 1.82 1.545 1.92 1.655 \ 4,5,9-13 | 4,5,9-13 1,16 8 14,15
High Output N N R N R 2,3,6,7
VOTH Voltage 0.95 0.85 1.1 \ 4,5,9-13 | 4,5,9-13 1,16 8 14.15
Low Output R R R : N R 2,3,6,7
VoTL Voltage 1.6 1.525 1.636 \ 4,5,9-13 | 4,5,9-13 1,16 8 14.15
IEE | power Supply | o1 24 24 mA 1,16 | 8 8
I :I,‘ig‘;‘ Current 265 450 450 | pA | 4,59-13 1,16 | 8 4,5,9-13
o |eutCurent | o5 0.3 05 WA 4,5,9-13 1,16 | 8 4,5,9-13
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VLVA 103N AYVYLITIN VIOHOLOW

10505

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
" ELECTRICAL CHARACTERISTICS Ersf:perature ViH1 | Vi1 [ ViH2 | Vi | Vit | ViTH | Vec | VEE1 | VEE2
Each MECL 10K series circuit has been designed to meet the dc specifications
shownin the test table, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 | +1.11 | +0.31 | -1.475 | -1.105 | +2.0 | -5.2 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Tp=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 | +2.0 | -5.2 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tpo=-55°C | -0.88 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 | +2.0 | 5.2 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional ° )
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Ve =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vce VEE2 P.U.T
tTiH | Rise Time 1.1 33 1.0 4.0 1.0 4.0 ns 4,9,12 2367 | 446 8 2,3,6,7,14, 15
14,15
2,3,6,7
tTHL Fall Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 4,9,12 1415 1,16 8 2,3,6,7,14,15
Propaganda Delay 2,3,6,7
tPLH Low to High 1.0 29 1.0 3.7 1.0 3.7 ns 4,9,12 14,15 1,16 8 2,3,6,7, 14,15
Propaganda Delay 2,3,6,7
tPHL High to Low 1.0 29 1.0 3.7 1.0 3.7 ns 4,9,12 14,15 1,16 8 2,3,6,7,14,15




@ MOTOROLA

Triple 4-3-3 Input NOR Gate
ELECTRICALLY TESTED PER:
MIL-M-38510/06004

The 10506 is a triple 4-3-3 input NOR gate.
¢ 35 mW Max/Gate (No Load)

* tpd=2.8nstyp
® tr, t =2.0 ns typ (20% - 80%)

PIN ASSIGNMENTS

FUNCTION DIL FLATS Lcc BURN-IN
(CONDITION C)

Veet 1 5 2 GND
BouTt 2 6 3 51QtoVTT
AouT 3 7 4 51 Qto VT
AIN 4 8 5 51 Qto VT
AN 5 9 7 OPEN
AIN 6 10 8 OPEN
AIN 7 1" 9 OPEN
VEE 8 12 10 VEE
BIN 9 13 12 OPEN
BIN 10 14 13 51 Qto V7T
BN 1 15 14 OPEN
CiN 12 16 15 OPEN
CiN 13 1 17 OPEN
CiN 14 2 18 51Qto VT
Cout 15 3 19 51Qto VT
Veee 16 4 20 GND

BURN - IN CONDITIONS:
VT = —2.0 VMAX/ - 2.2 V MIN
VEE =—5.7 V MAX/=5.2 V MIN

Military 10506

MPO
i

AVAILABLE AS

1) JAN: JM 38510/06004

2) SMD: N/A

3) 883: 10506/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Voot [ OREA

Bour [2] ] cour

Aout ] 4] ¢y
AN E E CIN
AN [E] 2] ¢y
AN E E BN
AN E E BIN
vee [E] 5] By

LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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10506

Ve =20V £0005V

Scope Input 1 e Scope Input 2
25 wf [ 1 o1 uF
z20% T T x20%
CL CL
T T
= R/ = R
1,16 = 2= L2
|
Pulse :
Generator !
] )] == o
NOTES
1.tp=40ns=1.0ns. TP(N) ‘) j RL/2 = 50 Q £ 5.0%
g‘ ‘ZOU2T0= 50( 2%0/ B0%) £0:2 4 - Scope Input = 50 Q to ground
. lr=2.0ns o - /o, .2 NS, G (testiia) < 5.0 pF
4. = 2.0 ns (20% - 80%) £ 0.2 ns. L (testjig <5.0p
5. PRR = 1.0 MHz + 0.05 MHz. s
] 1 01 uF
o = +20%
VEg=-32V
+0.005V
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 Q coaxial
cable. Wire length should be < 0.250 (6.35 mm) from TPy to input pin and TPoyT
to output pin.
3. Qutputs not under test should be connected to a 100 Q resistor to ground.
[ tr
YN Pst
80%
50 %
20%
\ —_ — — — — — — P82
Vout
] 80% V4
50 %
20 %
THL T tTLH
tTLH - tTHL
80 %
50 %
20%
Vout ; : : \_.____
tPLH tRHL

Figure 1. Switching Test Circuit and Waveforms
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10506
QUIESCENT LIMIT TABLE *
[ Test Voltage Values (Voits)

* ELECTRICAL CHARACTERISTICS ;:::perature[ ViH1 | ViLt | ViH2 | ViLz | VimL | VitH | Vee | VEE1 | VEE2
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 TA=25°C | -0.78 | -1.85 | +1.11 | +0.31 | -1.475 | -1.105 | +2.0 | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 |+2.0 | -5.2 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor

to - 2.0 volts. Tp=-55°C | -0.88 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 | +2.0 | -6.2 -3.2

Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional su-; ;fo‘:; 1 < :b‘l;.'; :"(: - su-b Zf;:p - Pinouts refi;encfd are for DIL packige, check Pin Assignments
Parameters: 'cc =0V, Output Load =100 Qto -2.0V
Min Max Min Max Min Max ViH1 ViL1 ViTL VITH Vce | VEet PUT
VOH '\;'L?g;”‘p“t 093 | -078 |-0825 | 063 | -108 | -088 | v 4-7,9-14 1,16 | 8 2,3,15
VoL '\',g‘l""aggtp”‘ -1.86 | -162 | -1.82 |-1545 | -1.92 [ -1656 [ V |4-7,9-14 1,16 8 2,3,15
VOTH Cg’;&”‘p“t -0.95 -0.845 .1 v 4-7,9-14 116 | 8 2,3,15
VoTL {-,g‘l't’ag:‘p”‘ 16 -1525 1636 | V 4-7,9-14 | 1,16 | 8 2,3,15
lgg | RowerSupl | a1 -24 24 mA 1,16 | 8 8
e e 265 450 450 | ua |4-7,9-14 1,16 | 8 4-7,9-14
o |neutCurent | g5 03 05 uA 4-7,9-14 1,16 | 8 4-7,9-14
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VLVQ TO3N AHVYLITIN VIOHOLOW

10506

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
o . N Temperature| ViH1 | ViL1 | ViIH2 | ViL2 | VitL | VitTH | Vcc | VEE1 | VEE2
Each MECL 10K series circuit has been designed to meet the dc specifications
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.85 | +1.11 | +0.31 | -1.475 | -1.105 | 420 | -5.2 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 |+2.0 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
1o - 2.0 volts. Tp=-55°C | -0.88 | -1.92 | +1.01 | +0.28 |-1.510 | -1.255 | +2.0 [ -5.2 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
+25°C . +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::‘c"°[‘aL Subgroup 9 Subgroup 10 Subgroup 11 Vee = 2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vout Vee VEE2 PU.T

tTLH Rise Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 6,10 12 2,3,15 1,16 8 2,3,15

THL Fall Time 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 fgﬁj’fg;’l‘:ﬁ Delay 1.0 2.9 1.0 37 1.0 37 ns 6,10 2,3,15 1,16 8 2,3,15

Propaganda Delay
PHL | High to Low 1.0 29 1.0 3.7 1.0 37 ns 6,10 2,3,15 1,16 8 2,3,15




@ MOTOROLA Military 10507

Triple 2 Input Exclusive
“OR”/Exclusive “NOR” Gate

byt
ELECTRICALLY TESTED PER:
MIL-M-38510/06005

The 10507 is a triple 2 input exclusive OR/NOR gate. ’ I I , I I I

* 40 mW Max/Gate (No Load)

® tpd=28nstyp

o ty, tf = 2.5 ns typ (20% - 80%)

AVAILABLE AS
PIN ASSIGNMENTS
1) JAN: JM 38510/06005
FUNCTION DIL  FLATS LCC BURN-IN 2) SMD: N/A
(CONDITION C) 3) 883: 10507/BXAJC
veet 1 5 2 GND X = CASE OUTLINE AS FOLLOWS:
AouT 2 6 3 51 Qto VT PACKAGE: CERDIP: E
AouT 3 7 4 51 Qto VT CERFtég‘_ '2:
AN 4 8 5 GND
AN 5 9 7 OPEN The letter “M” appears before
N.C. 6 10 s OPEN the slash on LCC.
BIN 7 1 9 OPEN
VEE 8 12 10 Vee \
5 voer [ 5] voca
IN 9 13 12 GND P l:
Bout 10 14 13 51Qto V fout = el o
— o sour [ 4] ¢y
Bout i 15 14 51Qto VT an 5 cour
Sour 12 16 15 51Qto VT An [E] 2] Tour
Cout 13 1 17 51Qto VT ne. [F] 1] Bout
CIN 14 2 18 GND B [7] 0] Bour
CIN 15 3 19 OPEN vee [2] o] By
Vees 16 4 20 GND
BURN - IN CONDITIONS: LOGIC DIAGRAM

VT = - 2.0 VMAX/ - 2.2 V MIN
VEE =—5.7 VMAX/- 5.2V MIN

4 |- AY - 2
s—h—) 3
9—-—\) 11
7 ——— - 10
14— ‘j :E* 12
15—‘—) 13

3=(4e5)+ (405)
2=(4e5)+(405)

MOTOROLA MILITARY MECL DATA
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Scope Input 1

Pulse
Generator

NOTES
1.tp=40ns+ 1.0ns.
2. Zoyt =50 Q.
3.tr=2.0ns (20% - 80%) + 0.2 ns.
4.t =2.0 ns (20% - 80%) + 0.2 ns.
5. PRR = 1.0 MHz + 0.05 MHz.

TP(|N)

NOTES

10507

Veg =20V £0.005V

25 pF L
*20%

Scope Input 2

o

VEg=-32V

+0.005V

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 TP to input pin and

TPOUT to output pin.

3. Outputs not under test should be connected to a 100 Q resistor to ground.

R1/2=50Q+5.0%
Scope Input = 50 Q to ground
Cy_(testjig) <5.0 pF

IN __—_: PS1
80 %
50 %
20%
—_ — — — — — — P%2
Vour
80 % 4
50 %
20%
tTHL T TLH
TLH - tTHL
80%
50 %
20%
Vour \—————
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10507
QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
" ELECTRICAL CHARACTERISTICS ;:ﬁperature ViH1 | Vit [ ViH2 | Vie2 | VitL | VitH | Ve | VEE1 | VEE2
Each MECL 10K series circuit has been designed to meet the dc specifications
shown inthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 | +1.11 | 40.31 | -1.475 | -1.105 | 0 | 5.2 | 32
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | 0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 0 52 | 32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tpo=-55°C | -0.88 | -1.92 [ +1.01 | +0.28 | -1.510 | -1.255 0 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C =55°C Pinouts referenced are for DIL package, check Pin Assignments
:::';‘;:;‘;‘s_ Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Qto - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 viTL VITH Vce VEE1 P.UT
v, High Output
OH Voltage -093 | -0.78 | -0.825 | -0.63 | —-1.08 | -0.88 \Z Allinputs | All Inputs 1,16 8 2,3,10-13
VoL ‘\-,g‘l’tvagg"’”' -186 | -162 | -1.82 |-1545 | —-1.92 | -1.655 | V [Allinputs | AllInputs 1,16 8 2,3,10-13
High Output b
VOTH Voltage -0.95 -0.845 -1.1 v 4,9, 14 All Inputs All Inputs 1,16 8 2,3,10-13
VoTL \'-,g‘l’t"agg‘p“‘ -1.6 -1525 -1635 | v 59,14 Alllnputs | Alllnputs | 1,16 8 | 2310-13
g |powerSupply | o -31 31 mA | 4,7,15 116 | 8 8
H1 Eigllfnt Current 265 450 450 pA 4,9, 14 1,16 8 4,9,14
IiH2 :_'i‘i’;‘l‘f Current 220 375 a5 | pa | 5715 1,16 | 8 5,7,15
Input Current 4,5,7,9,
m Low 0.5 0.3 0.5 pA 14.15 1,16 8 14,57,14,15
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10507

QUIESCENT LIMIT TABLE *
. . Test Test Voltage Values (Volts)
ELECTRICAL CBAR‘.\CTENSTICS ) " Temperature| ViH1 | ViL1 | ViH2 | Via | VitL | VitH | Vec | VEE1 | VEE2
Each MECL 10K series circuit has been designed to meet the dc specifications
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | 0.78 | -1.85 | +1.11 | +0.31 | -1.475 | -1.105 | +20 | -5.2 | 8.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 | +20 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. TA=-55°C | -0.88 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 | +2.0 | -52 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
; unctional Subgroup 9 Subgroup 10 Subgroup 11 Ve = 2.0 V, Output Load = 100 Q to GND
al >
Min Max Min Max Min Max VIN Vourt Vee | VEEL P.U.T.
tTLH Rise Time 1.1 35 1.0 4.3 1.0 4.3 ns 4,7,14 2,3,10-13 | 1,16 8 2,3,10-13
tTHL Fall Time 1.1 35 1.0 43 1.0 43 ns 4,7,14 2,3,10-13 | 1,16 8 2,3,10-13
tPLH ng’ﬂpffﬁg’r? Delay | 44 | 37 | 10 | 45 | 10 | 45 | ns 47,14 | 2310-13 | 1,16 | 8 2,3,10-13
tPHL E:gg"‘t‘g?_‘gv‘ Delay | 44 | 37 | 10 | 45 | 10 | 45 | ns 47,14 | 2310-13 | 1,16 | 8 2,3,10-13




(M) mororoLa Military 10509

Dual 4-5 Input
“OR/NOR” Gate

ELECTRICALLY TESTED PER:
MIL-M-38510/06006

The 10509 is a dual 4-5 input OR/NOR gate. ’ l I l ’ I ,
o 25 mW Max/Gate (No Load)

® tpg=2.0nstyp

® tr, tf = 2.0 ns typ (20% - 80%)

AVAILABLE AS

PIN ASSIGNMENTS 1) JAN: JM 38510/06006

FUNCTION DIL FLATS LCC BURN-IN 2) SMD: N/A
3) 883: 10509/BXAJC
(CONDITION C) X = CASE OUTLINE AS FOLLOWS:
Vcet 1 5 2 GND
PACKAGE: CERDIP: E
AouT 2 6 3 51Qto VT CERFLAT: F
AOUT 3 7 4 51Qto VT Lee:2
AIN 4 8 5 51Qto VT The letter “M” appears before
AN 5 0 . GND the slash on LCC.
AIN 6 10 8 OPEN
Ly

AN 7 1 9 OPEN Voot Lt 18] Voo2
VeE 8 12 10 VEE Aot 2] ] Bour
BIN 9 13 12 OPEN Aout 2] 4] Bout
BIN 10 14 13 OPEN an 3] .
BIN 1 15 14 OPEN AN [E] 2] gy
BIN 12 16 15 GND an ] 7] By
BIN 13 1 17 51Qto VTt AN L ol By
_ Vee B 5] 8
Bout 14 2 18 51Qt0 VT EE 21 8w
BouT 15 3 19 51Qto VT
Voce 16 4 20 GND LOGIC DIAGRAM

BURN - IN CONDITIONS:

VIT= -2.0VMAX/-22V MIN g 3
VEE =-5.7 V MAX/- 5.2V MIN 6 \
7

MOTOROLA MILITARY MECL DATA
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10509

Vee=20V+0.005V
Scope Input 1 ] Scope Input 2

+20% 20%
50 Q£5.0% RL2 R2
Pulse CL I CL
Generator :_!_: : ;
Input
P - = TPouT) |
______ ... S \ oA 7 NE—
“'j)‘““ RL/2 =50 Q £5.0%
NOTES —_— —_——— Scope Input = 50 Q to ground
1.4p=40ns+1.0ns. CL (testjig) < 5.0 pF
2. ZoyT=50Q.
3.tr=2.0 ns (20% - 80%) £ 0.2 ns.
4. te= 20ns (zot% . 80°/o) +0.2 ns. Generator Characteristics:
5. PRR = 1.0 MHz + 0.05 MHz. 1 1. 01pF TA ViH1 ViL1
é T :o0% (+10%)
VEEL=-32V - +25°C | +1.11V [+0.31V
+0.005V +125°C| +1.24V | +0.36 V
-55°C | +1.01V |+0.28V
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 Q coaxial
cable. Wire length should be < 0.250 (6.35 mm) from TPy to input pin and
TPouT to output pin.
3. Outputs not under test should be connected to a 100 Q resistor to ground.
t tr
ViN P
80% — St
50 %
20%
\ -+ — — — — — — Pg2
vout tPHL tPLH
80 % _/
50 %
20 %
THL T iTLH
tTLH - THL
80 %
50 %
20%
Vout \———————
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms
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10509
QUIESCENT LIMIT TABLE *
T Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS est
L . S Temperature | ViH1 | ViL1 | ViH2 | ViLz | Vil | VitTH | Vec | VEE1
Each MECL 10K series circuit has been designed to meet the dc specifications
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | 078 | -1.85 | +1.11 | +0.31 | 1475 | 1105 | 0 | 52
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 0 52
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
1o - 2.0 volts. Tpo=-55°C | 088 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 0 | 52
Symbol Parameter Limits - Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional [ Subgroup 1 Subgroup2 | Subgroup 3 Ve =0V, Output Load = 100 Q1o - 2.0 V
Min Max Min Max Min Max VIH1 ViL1 VITL VITH Vee | VEE1 P.U.T
VOH cgfgge”'p”t 093 | 078 | 0825 | 063 | -1.06 | 088 | V |4-7,9-13|4-7,9-13 1,16 | 8 2,3,14,15
VoL \L,g‘l"t’ag:‘p”t 1.86 | 162 | -1.82 | -1545 | -1.92 | -1655 | V |4-7,9-13 |4-7,9-13 1,16 8 2,3,14,15
Y, High Output 1 v
OTH | Voltage -0.96 -0.845 -1. 4-7,9-13 [4-7,9-13 | 1,16 8 2,3,14,15
VorL \L/g‘l’;’aggtp"' 16 -1.625 1635 |V 4-7,9-13 | 4-7,9-13 | 1,16 | 8 2,3,14,15
BE | Goment PPV | 14 -16 -16 mA 1,16 | 8 8
lH :_‘:iZ‘r’“ Current 265 450 450 | pA |4-7,9-13 1,16 8 4-7,9-13
" nput Current o5 03 05 uA 4-7,9-13 1,16 8 4-7,9-13
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10509

QUIESCENT LIMIT TABLE *
Test Voitage Values (Volts,
* ELECTRICAL CHARACTERISTICS Test 3 ¢ )
o . I Temperature | VIH1 | ViL1 | Vin2 | Vi | VitL | Vith | Vec | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 | +1.11 | +0.31 | -1.475 | -1.105 | +20 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Tp=125°C | -0.63 | -1.82 | +1.24 | +0.36 | -1.400 | -1.000 | +2.0 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts Tpo=-55°C | -0.88 | -1.92 | +1.01 | +0.28 | -1.510 | -1.255 | +2.0 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
';::‘::g?;ls: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vce VEEL P.U.T.
tTLH Rise Time 1.1 33 1.0 4.0 1.0 4.0 ns 6, 11 2,3,14 1,16 8 2,3,14,15
tTHL Fall Time 1.1 3.3 1.0 4.0 1.0 4.0 ns 6, 11 2,3,14 1,16 8 2,3,14,15
tpLH Ec’)‘x’;gﬁi‘;ﬁ Delay 1.0 2.9 1.0 37 1.0 37 ns 6, 11 2,3,14 1,16 8 2,3,14,15
tPHL E{gﬁé“gi’;“’: Delay 1.0 2.9 1.0 37 1.0 3.7 ns 6, 11 2,3,14 1,16 8 2,3,14,15




@ 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.
e 240 mW Max/Pkg (No Load)
® tpd=2.5nstyp
e tr, tf=2.0 ns typ (20% - 80%)

PIN ASSIGNMENTS

FUNCTION DIL FLATS Lcc BURN-IN
(CONDITION C)

Vee 1 5 2 GND
AouT 2 6 3 51QtoVyT
Bout 3 7 4 51 Qto V1T
AIN 4 8 5 GND
AIN 5 9 7 OPEN
BIN 6 10 8 GND
BiN 7 1 9 OPEN
VEE 8 12 10 VEE
Enable 9 13 12 OPEN
CiN 10 14 13 GND
CIN 11 15 14 OPEN
DiN 12 16 15 GND
DIN 13 1 17 OPEN
CouT 14 2 18 51 Qto V1T
Dout 15 3 19 51QtoVTT
Veee 16 4 20 GND

BURN - IN CONDITIONS:
VT = —2.0 V MAX/- 2.2 V MIN
VEE =-5.7 V MAX/ - 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
> 1) H L
& = Don't Care

Military 10513

MPO
mnmnm

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8755801

3) 883: 10513/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veor 0 @ veca
aour [ 5] Doyt
Bour [} 2] cour
AN [Z E DIN
AN E E DIN
BN % M
BN L7 10} CiN
Vee [E] 9] Enable

LOGIC DIAGRAM
E o9

) —
5

MOTOROLA MILITARY MECL DATA
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10513

Voo =20V 0,005V

Channel A Q Channel B
Coaxp, suF T 1 L oipfF Coaxg
+20% T T +o0%
CL
:rl: Ry
* Pulse Outout
Generator o—L | utpu
nput DUT.
* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns.
1 0.1 uF £20%
I
NOTES i)
1. Length of Coax A and Coax B should be equal for equal time delay.
2. Unused outputs should be loaded 100 Q to ground. VEE=-32V£0.005V

3. 2:1 divider may be used.

4.t =t = 2.0 ns £ 0.2 ns measured at (20% - 80%).

5. R = 50 Q resistor in series with 50 Q coax constituting the 100 Q load.
6. C|_ < 5.0 pF (including test jig).

7. L4 = Lo : Matched for equal time delay. Py 220 ns.

P
80% 80% S1
50 % 50 %
— 20% 20% —
VIN Ps2
[e———————— 220n§ ———————>
tTLH THL
80 % 80 %
50 % 50 %
20% 20%
Vout (OR)
tPLH tPHL
Tout IPHL tPLH
VouT (NOR)
ot 80 % 80 %
NOTES 0% 0%
1. Pulse width > 20 ns. 20% 20%
2. Frequency = 1.0 MHz. THL tTLH

3. tr=t4=20ns+0.2ns

Figure 1. Switching Test Circuit and Waveforms
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10513

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volits)
* ELECTRICAL CHARACTERISTICS Test
e . I Temperaturel ViH1 | ViL1 | ViH2 | ViLa | Ps1 | Ps2 | Vcc | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
shown inthe test table, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 | -1.105 |-1.475 | +1.11 | +031 | 0 | -52 | -32
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 |-1.400 | +1.24 | +0.36 0o | 52| -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tao=-55°C | -0.88 | -1.92 [ -1.255 | -1.510 | +1.01 +0.28 0 52 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
P:?acn:::ears: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load =100 Qto - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 Vce VEE PUT
VOH ng;“‘p“‘ 093 | 078 |-0825 | -063 | -1.08 | 088 | V |4-7,11,14 1,16 | 8 2,3, 14,15
VoL \L/g‘,’t”ag:"’“‘ 185 | 162 | -1.82 | -1.545 | -1.92 | -1655 | V 1,16 | 8 2,3,14,15
High Output | _ j B _ 4-7,11, [ 4-7,1,
VOHA Voltage 0.95 0.845 1.1 A 4-7,11,14 14 14 1,16 8 2,3,14,15
Low Output R _ R _ 4-7,11, 4-7,11,
VOLA Voltage 1.6 1.525 » 1.635 v 4-7,11,14 14 14 1,16 8 2,3,14,15
IBE | powerSupply | 4 46 46 mA 1,16 | 8
1 :_r;g;‘ Current 265 450 450 pA [ 4-7,10,13 1,16 8 4,7,10,13
2 L’l‘i‘;‘,‘“ Current 220 375 375 | pa | 5.6 11,12 1,16 | 8 5,6, 11,12
IHa L’i‘gﬁ‘ Current 545 925 925 | LA 9 116 | 8
WL |jiutCurent | o5 0.3 0.5 A 4-7,9-13 1,16 | 8 4-7,9-13
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10513

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
o . I Temperature| VIH1 | ViL1 | ViH2 | Vi | Ps1 | Ps2 | Vec | VEE | VEEL
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 TA=25°C | -0.78 | -1.85 | -1.105 | -1.475 | +1.11 | +0.31 | +20 | 52 | -32
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 |-1.400 | +1.24 | +0.36 | +2.0 | -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tpa=-55°C | -0.88 | -1.92 | -1.255 |-1.510 | +1.01 | +0.28 | +2.0 | -5.2 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;‘:I"c'w[‘ai Subgroup 9 Subgroup 10 Subgroup 11 Ve = 2.0 V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee VEEL P.U.T
tTTLH Rise Time 1.1 3.9 1.1 4.4 1.1 4.2 ns 4,5 2 1,16 8 3,14,15
tTHL Fall Time 1.1 39 1.1 4.4 11 4.2 ns 4,5 2 1,16 8 3,14,15
Propaganda Delay
tPLH Low to High 1.3 45 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 13 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 15 5.0 1.5 5.5 1.3 5.2 ns 4,5 2 1,16 8 3,14,15
(Enable to Out)
Propagation Delay
tpLH | Low to High 15 5.0 15 5.5 1.3 5.2 ns 4,5 2 1,16 8 3,14,15
(Enable to Out)




@ 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 a common 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 of the 10514 is that the 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.

AVpR 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.

e Pp =205 mW Max/Pkg (No Load)

® tpd =2.4 ns typ (Single-ended Input)
° tpd = 2.0 ns typ (Differential Input)

o tr, tf=2.1 ns typ (20% - 80%)

PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
.(CONDITION C)

Veet 1 5 2 GND
Aout 2 6 3 51 Qto VTT
AouTt 3 7 4 51 Qto VT
AN 4 8 5 GND
AN 5 9 7 VBB
BouT 6 10 8 51 Qto VT
Bout 7 1 9 51 Qto VT
VEE 8 12 10 VEE
Bin 9 13 12 GND
BiN 10 14 13 VBB
VBB 1" 15 14 \'/:1:)
CiN 12 16 15 GND
CiN 13 1 17 VBB
Cout 14 2 18 51Qto VT
Cout 15 3 .19 51Qto VT
Veee 16 4 20 GND

BURN - IN CONDITIONS:

VTT=-2.0VMAX/-2.2V MIN

VEE =-5.7 V MAX/-5.2 V MIN

VpB = All pins designated for Vgg must be tied together, no external voltage applied.
NOTES

1. Vpptobe used to supply bias to the 10514 only and bypassed (when used) with
0.01 pF to 0.1 pF capacitor.

2. When the input pin with the bubble goes positive, the output goes negative.

Military 10514

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10514/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Ny
veer [ 6] Vece
Aour [2] is] Cout
aout ] 4] Cour

AIN E E CiN
AN ] 2] Ty
sour L] ] Vg
Bour [7] 0] gy
vee [2] B
LOGIC DIAGRAM

5 ~— > 3
9 6

10 7

12 NG n 14

13 15

1
VBB
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10514

Voo =20V £0.005 V

A o Channel B
50Q 50Q
Coax
I L T3 foe I 2
= 25pF T T 0.1 pF =
+20% = = +20%
Ry
Coax
‘Puse o
Generator O; D.UT
* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns. |
11 0.1 pF +20%
NOTES
1.ty =t = 2.0 ns £ 0.2 ns measured at (20% - 80%). °
2. Pw220ns. VEEL=-32V£0.005V
3. PRF = 1.0 MHz.
4. Rq = 50 Q resistor in series with 50 Q coax constituting the 100 Q load.
5. Unused outputs should be loaded 100 2 to ground.
6. 2:1 divider may be used.
7. L1 = Lp : Matched for equal time delay.
I gl
T T T Psy
80 % 80 %
50 % 50 %
— 20% 20% —
VIN Ps2
[e————— 220n§ —————>
80 % 80 %
50 % 50 %
20% 20%
Vourt
= tpLH [ tPHL
Vout [ tPHL I*=tPLH
80% 80%
50 % 50 %
20% 20%"
tTHL fTLH

Figure 1. Switching Test Circuit and Waveforms
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10514

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;::l‘perature
Each MECL 10K series circuit has been designed to meet the dc specifications ViRt | Vi | ViH2 | V2 | ViHT | VT | Vi | Viee
shownin the test table, after thermal equilibrium has been established. The circuitis TpA=25°C | 078 | -1.85 | +0.22 | -2.85 | -1.105 | -1.475 | -1.78 | -0.85
in a test socket or mounted on a printed circuit board and transverse air flow greater
. . L . . =125° -0.63 -1.82 | +0.37 | -2.82 | -1.000 | -1.400 | -1.63 -0.82
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125"C
to - 2.0 volts. Ta=-55°C -0.88 -1.92 | +0.12 | 292 |-1.255 | -1.510 | -1.88 | -0.92
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
un a
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Ve =0V, Output Load =100Qto-2.0V, VEg =-5.2V, VEg =-3.2V
Min Max Min Max Min Max ViHt | ViL1 | ViH2 | ViLa | VEE | ViHL | VLH Vee PUT
. 4,59 | 459|459 4,5,9
VoH HighOutput | 93 | 078 |-0.825| -063 | -1.08 | 088 | v [10,12 | 10,12 | 10,12 8 10,12 | 1,16 | 2367
Voltage 13 13 13 13 14,15
- 4,5,9 | 4,5,9 4,5,9 4,5,9
VoL Low Output -185 | 162 | —1.82 |-1545| -1.92 |-1885 | v |10,12 | 10,12 1012 8 [10,12 1,16 | 2367
Voltage 13 13 13 13 14,15
Reference
VBB Voltage -135 | -1.23 | -1.24 | -1.12 | -1.44 | -1.32 \ 8 1,16 1
Power Supply _ _
IEE Coront 35 -39 39 mA 8 1,16 8
4,59 | 45,9
Input Current 0 1 0 1 4,5,9,10
I High 45 80 80 LA 101,312 101,312 8 116 |43,
4,5,8
Input Leakage _ _ _ oY 4,5,9,10
IcBO Cirtent 1.0 1.0 15 Iy 9, 10, 116 | M58
12,13
PUT)
v v v - v (
ITH I EE cc LD;
High Output N 4,5,9,10,12, | 4,5,9,10,12,
VOH1 Voltage -0.95 -0.845 1.1 v 13 13 8 4,5,9,12 1,16 |4,5,9,12
Low Output _ 1. 4,5,9,10, 12, 4,5,9,10, 12,
Vout Voltage -16 1.525 1.635 v 13 13 8 4,5,9,12 1,16 | 4,5,9,12

** Connected to pin 11
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10514

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;:‘:p erature s
Each MECL 10K series circuit has been designed to meet the dc specifications Vit | Vit | ViH2 | Vie2 | ViHT | Vi | ViHL | ViLH
showninthe test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.85 | +0.22 | -2.85 |-1.105 | -1.475 | -1.78 | -0.85
in a test socket or mounted on a printed circuit board and transverse air flow greater
. ) . P ) 9 R Ta=125°C -0.63 -1.82 | +0.37 | -2.82 | -1.000 | -1.400 | -1.63 -0.82
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Ta=-55°C | -0.88 | -1.92 | +0.12 | 292 [-1.255 | -1.510 | -1.88 | -0.92
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;‘:I"C“°[‘a‘ Subgroup 1 Subgroup 2 Subgroup 3 Ve = 2.0V, Output Load = 100 Q to GND, VEg =-5.2 V, VEg =-3.2 V
Min Max Min Max Min Max > VIN Vour Vee | VEEL P.UT
tTLH Rise Time 1.5 3.5 1.2 4.1 1.3 38 ns 5,10,13 | 4,9,12 2,3,6,7,14,15 1,16 8 2,3,6,7,14,15
tTHL Fall Time 1.5 3.5 1.2 41 1.3 3.8 ns 5,10,13 | 4,9,12 | 2,3,6,7,14,15 1,16 8 2,3,6,7,14,15
Propagation
tPHL Delay High to Low 1.0 4.0 1.0 4.7 1.0 4.3 ns 5,10,13 | 4,9,12 | 2,3,6,7, 14,15 1,16 8 2,3,6,7,14,15
Propagation
tPLH Delay Low to High 1.0 4.0 1.0 47 1.0 43 ns 5,10,13 | 4,9,12 | 2,3,6,7,14,15 | 1,16 8 2,8,6,7,14,15

** Connected to pin 11
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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 VgR (pin 9) to prevent upsetting the current source bias network.

e Pp =150 mW Max/Pkg (No Load)
® tpd=2.0nstyp
e tr, tf =2.0 ns typ (20% - 80%)

PIN ASSIGNMENTS
FUNCTION DIL FLATS Lcc BURN-IN
(CONDITION C)
Vee 1 5 2 GND
Aout 2 6 3 51Qto VT
Bout 3 7 4 51Qto VT
AIN 4 8 5 Ve
AN 5 9 7 GND
BiN 6 10 8 GND
BIN 7 " 9 VBB
VEE 8 12 10 VEE
VBB 9 13 12 Ve
CIN 10 14 13 VeB
CIN 1" 15 14 GND
DN 12 16 15 GND
DIN 13 1 17 VBB
Cout 14 2 18 51QtoVrT
Dout 15 3 19 51Qto VT
Vcez 16 4 20 GND

BURN - IN CONDITIONS:

VIT= -2.0VMAX/-2.2VMIN

VEE =-5.7 V MAX/-5.2 V MIN

VB = All pins designated for Vgg must be tied together, no external volt-
age applied.

NOTES

1. Vpptobeusedto supply bias to the 10515 only and bypassed (when used) with
0.01 pF to 0.1 uF capacitor.

2. When the input pin with the bubble goes positive, the output goes negative.

Military 10515

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10515/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer [ %] Vooa
aour [ 5] Dot
Bout (] 4] Cout
An [ Bl
AN 5] 2] DN
BN E E CIN
BN 2 o] o
VEe L8 5] Ves
LOGIC DIAGRAM
4
2
3
;
10 14
1
12 "
13
VB °
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10515

Vg =20V £0.005V

Channel A Channel B
Coax p 25uF [T 1 L O1pF [3 Coaxpg
+20% T T +20% %
< R1

* Pulse L CL

Generator o—2% D.UT :_E

Input Coax UT,
* Pulse Generator must b able of ri d

u» st be capable of rise an R4y =50 Q resistor in series with
fall times of 2.0 ns £ 0.2 ns. o
a 50 Q coax cable constituting
—_] the 100 Q load.
T 0.1 uF +20%

NOTES °
1.t = tf=2.0 ns £ 0.2 ns measured at (20% - 80%).  VEE=~32V*0005V
2. Pw=220ns.

3. PRF = 1.0 MHz.

4. R = 50 Q resistor in series with 50 Q2 coax constituting the 100  load.
5. Unused outputs should be loaded 100 Q to ground.

6. 2:1 divider may be used.

PS1
80% 80%
50 % 50 %
— 20% 20% —
VIN PS2
220ns
tTLH tTHL
80 % 80 %
50 % 50 %
20% 20%
Vout
[ tPLH < 1PHL
S [ { [ 1
Vour PHL PLH
80 % 80%
50 % 50 %
20% 20%
tTHL tTLH

Figure 1. Switching Test Circuit and Waveforms
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10515

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS I:::perature
\'/ V V V P P \'/ V \"/
Each MECL 10K series circuit has been designed to meet the dc specifications 1H1 I tH2 L2 St S2 | TEEL | TEE | TCB
showninthe test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.85 | -1.105 | -1.475 | +1.11 | +0.31 | 3.2 | -52 | 52
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.63 | -1.82 | -1.000 | -1.400 | +1.24 [+036 | 3.2 | 5.2 | 5.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Ta=-55°C | 088 [ -1.92 |-1.255 | -1.510 | +1.01 [+0.28 | 32 | -62 | -5.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
F . +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional = = "
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vec =0V, Output Load =100 2 to - 2.0V
Min Max Min Max Min Max VIH1 . ViL1 ViH2 ViL2 VEE | Vecc il PUT
High Output N . N . R . -7
VOH Voltage 0.93 0.78 0.825 0.63 1.08 0.88 v 5,6,11,12 | 4,7 10,13 8 1,16 1-13 2,3,14,15
VoL '\-,g‘l’t’ag;"p”‘ 185 | 162 | 182 |-1545 [ 192 [ 1655 | v |4,7,10,13 (561112 8 [1,16 1‘1‘ . 33 2,3,14,15
VOH1 CL?&&“"’”‘ -0.95 | -0.78 | -0.845 | -0.63 | -1.10 | -0.88 v 5,611,12 | 4,710,13 | 8 | 1,16 1‘1‘ ) 33 2,3,14,15
Low Output ' R 4-7
Vor1 Voltage -1.85 -1.60 -1.82 | -1.525 | -1.92 1.635 v 4,710,13 | 5,6 11,12 8 1,16 11-13 2,3,14,15
. Reference R } R - R B 5,6
VBB Voltage 1.35 1.23 1.24 1.12 1.44 1.32 v 8 1,16 1,12 9
lgg | RowerSupply | g -29 -29 mA 8 |116| 25 8
Input Current 4-7 4-7
IIH High 95 165 165 pA 10-13 8 [1,18 10-13
Input Leakage . 4-7 4-7
1680 | Chrrent 0 | 10 1.0 15 WA 8 | 116 14013 | 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 *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Eztpemure
Each MECL 10K series circuit has been designed to meet the dc specifications ViH1 | ViLt ViH2 | ViLz | Ps1 | Ps2 | VEEL | VEE | VCB
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=25°C | -0.78 | -1.85 | -1.105 | -1.475 | +1.11 | +0.31 | -32 | -5.2 | -5.2
in a test sock ted onapri ircuit board and tr: erse air fl
inates! sc?c etorm?un ' o_aplntedcrc : d transverse ai owgrgater TA=125°C | 063 | -1.82 | -1.000 | 1400 | +1.24 | +036 | 32 | 52 | 52
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tp=-55°C -0.88 -1.92 | -1.255 | -1.510 | +1.01 [+028 | -3.2 | -5.2 | -5.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. | +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
tiona - =
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee =20V, Output Load =100 Q to GND
Min Max Min Max Min Max VIN Vout Vee VEEL PUT
TLH 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
THL 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
Propagation Delay
tPHL High to Low 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
Propagation Delay
tPLH Low to High 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




@ MOTOROLA

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 (VBB) 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 of that amplifier must
be connected to Vg (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.

e Pp =125 mW Max/Pkg (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)

Veet 1 5 2 GND
AouT 2 6 3 51 Qto VT
AouT 3 7 4 51Qto V1T
AN 4 8 5 GND
AN 5 9 7 VBB
BouT 6 10 8 51Qto VT
Bout 7 " 9 51 Qto VT
VEE 8 12 10 VEE
BN 9 13 12 GND
BIN 10 14 13 Veg
VBB 1 15 14 VBB
CIN 12 16 15 GND
CiN 13 1 17 VBB
Cout 14 2 18 51 Qto VT
Cout 15 3 19 51Qto VT
Veece 16 4 20 GND

BURN - IN CONDITIONS:

VTT= -2.0VMAX/-2.2V MIN

VEE =-5.7 VMAX/-5.2 V MIN

Vgg = All pins deslgnateq for Vgg must be tied together, no external voltage applied.
NOTES ’

1. Vpgtobeusedto supply bias to the 10516 only and bypassed (when used) with
0.01 uF to 0.1 uF capacitor.

2. When the input pin with the bubble goes positive, the output goes negative.

Military 10516

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-7800901
3) 883: 10516/BXAJC
X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before

the slash on LCC.

Veer U
Aout [
Aoyt [

An [

AN ]
&t [
sout [

vee [¢]

€] Voce
is] cour
i o
E CIN
2l Gy
E Ves
E BN

<] By

LOGIC DIAGRAM
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=2.0V+0.005V
Channel A Vec=2 ‘2, 0.005 Channel B
oA g WF £20% 2 L 01 pFx20% [3 CoaxB
T | T
* Pulse o - T CL
Generator ) D.UT. =

Coax

* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns.

I 1L
0.1 pF +20%
T ot
o
NOTES
1.4 =t = 2.0 ns £ 0.2 ns measured at (20% - 80%). VEE=-32V£0005V
2.Pw=220ns.

3. PRF=1.0 MHz.

4. R1 =50 Q resistor in series with 50 Q coax constituting the 100 Q load.
5. Unused outputs should be loaded 100  to ground.

6. 2:1 divider may be used.

7. Length of Coaxa and Coaxp are matched 50 Q.

8. C 5.0 pF (including test jig).

9. Length of Coaxa and Coaxp should be matched for equal time delay.

80% 80%
50 % 50 %
— 20% 20%
VIN
>20ns
80% 80%
50 % 50%
20% 20%
Vout
™ tPLH < tPHL
= [ PHL et
Vout PLH
80% 80%
50 % 50 %
20% 20%
tTHL tTLH

Figure 1. Switching Test Circuit and Waveforms
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10516
QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temperature
N . T P VIHt | ViL1 | Vin2 | ViLa | Ps1 | Ps2 | VEeL | VEE1
Each MECL 10K series circuit has been designed to meet the dc specifications >
shownin the test table, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 |-1.105 |-1.475 | +1.11 | +0.31 | -32 -52
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 (-1.000 [-1.400 | +1.24 | +0.36 | -32 | -5.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
TpA=-55°C | -0.88 | -1.92 [-1.255)-1.510 | +1.01 | +0.28 | -32 | -52
to - 2.0 volts.
Symbol Parameter Limits Units 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 Vece =0V, Output Load =100 Qto - 2.0V, Vgg =-5.2 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEE Vee VcB VBB P.U.T.
! 4,5,9, | 4,5,9,
High Output . _ R R R N 012 | 10 4o 2,3,6,7,
VOH | voita ge 0.93 0.78 0.825 0.63 1.08 0.88 \Y 101, ;2, 101, ;2, 8 1,16 415
4,5,9, | 4,59
Low Output ; N . ) : ) A A 2,3,6,7,
VoL Voltage 1.85 1.62 1.82 1.545 1.92 1655 | V 11% 1& 101,312, 8 1,16 14,15
- ; 4,59, 14,59, 14,59, | 4,5,9, 4,5,9,
VOH1 | High Output -095 | -078 | -0845 | -063 | -11 | -088 | v [10,12 | 10,12, | 10,12, [ 10,12, | 8 1,16 10,12, | 2367
oltage 13 13 13 13 13 ’
4,59, 14,59, 14,509, |4,5,9, 4,5,9,
VoLt | Output -185 | -16 | -182 |-1525 | -1902 |-1635 | v [10,12, | 10,12, { 10,12, [ 10,12, | 8 | 1,16 10,12, | 2367
oltage 13 13 13 13 13 ’
- Reference . - -
VBB1 Voltage -1.35 | -123 | -1.24 1.12 1.44 1.32 v 1,16 1
Power Supply R R ; 4,9, | 510,
EE | coment 21 24 24 . mA 12 13 8 1,16 8
4,5,9, | 4,5,9
Input Current S o 4o 0 15 4,5,9,10,
IH High 95 165 165 HA 10i;2, 10i;2, 8 1,16 15,13
4,5,9, | 4,5,9 4,5,9
Input Leakage R ; R 0 12 |10 1o 012 4,5,9, 10,
ICBO | corrent 1.0 1.0 1.5 pA 10i;2, 10i:12' 1,16 101,;2, 12,13

** Connect pins 5, 10, 13 to pin 11
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10516

QUIESCENT LIMIT TABLE *
Test Voltage Values (Voits)
* ELECTRICAL CHARACTERISTICS .}':sm'perawre
\'/ \' \'/ A P P \' \'/
Each MECL 10K series circuit has been designed to meet the dc specifications H1 L1 H2 L2 S1 152 EEL | "EE1
shown in the test table, after thermal equilibrium has been established. The circuitis TA=25°C | -078 | -1.85 |-1.105 |-1475 | +1.11 | 031 ) -32 | -5.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.63 | -1.82 [-1.000 [-1.400 | +1.24 | £0.36 | -32 .52
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor -
1o - 2.0 volis. Tp=-55°C | -0.88 | -1.92 [-1.255-1510 | +1.01 | +0.28 | -32 | -5.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional Vee =20V, Vgg =-5.2 V, Output Load = 100 Q to GND
Parameters: Subgroup 9 Subgroup 10 Subgroup 11
Min Max Min Max Min Max VIN VouTt Vee VBB VEEL P.UT
tTLH Rise Time 1.1 3.3 1.0 4.4 1.0 3.9 ns 4,9 2,3 1,16 5,10, 13 2,3,7,14,15
tTHL Fall Time 1.1 3.3 1.0 4.4 1.0 3.9 ns 4,9 2,3 1,16 5,10, 13 2,3,7,14,15
Propagation Delay
tPHL High to Low 1.0 2.9 1.0 4.0 1.0 3.5 ns 4,9 2,3 1,16 5,10 8 2,3,7,14,15
Propagation Delay
PLH | {ow to High 1.0 29 1.0 4.0 1.0 35 ns 4,9 2,3 1,16 5,10 8 2,3,7,14,15
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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.

e 150 mW Max/Pkg (No Load)

® tpd=2.3nstyp
e tp, tf = 2.2 ns typ (20% - 80%)

PIN ASSIGNMENTS

FUNCTION DIL FLATS Lcc BURN-IN
(CONDITION C)

veet 1 5 2 GND
Aout 2 6 3 51 Qto VT
Aout 3 7 4 51 Qto VT
AN 4 8 5 OPEN
AN 5 9 7 OPEN
A2 6 10 8 OPEN
A2 7 11 9 OPEN
VEE 8 12 10 VEE
A2|N, B2IN 9 13 12 OPEN
B2|N 10 14 13 OPEN
B2\ 17 15 14 OPEN
BN 12 16 15 OPEN
B1N 13 1 17 OPEN
Bout 14 2 18 51Qto VT
BouTt 15 3 19 51Qto VT
veee 16 4 20 GND

BURN - IN CONDITIONS:
VT = —2.0 VMAX/- 2.2V MIN
VEE =—5.7 V MAX/~ 5.2 V MIN

Military 10517

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10517/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer [ ] Voca
Aoyt [2 5] Bout
Rour L 4] Bour
At [4] 5] g1y
AN E E BIN
A2IN (] ] B2IN
2y 7] % B2
vee [2] 51 A2B2N

LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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10517

Veg=20V
Channel A o Channel B
Coax g
Coax L—"”——J
A 25 uF +20% T T 0.1 uF +20%
Ry
* Pulse
Generator D.UT
Coax
* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns. 1L

0.1 uF £20%
:—E u

NOTES [}
1. Length of Coaxp and Coaxg should be equal for equal time delay. VEE=-32V

2. Unused outputs should be loaded 100 Q to ground.

3. 2:1 divider may be used.

4. tr = tf = 2.0 ns = 0.2 ns measured at (20% - 80%).

5. Pw=20ns.

6. PRF = 1.0 MHz.

7. R =50 Q resistor in series with 50 Q coax constituting the 100 Q load.

VIN

Vout

Vout

80%
50 %
— 20%

< tPLH

= {PHL

THL

80 %
50 %
20 %

22008 —————»

80 %
50 %
20%

80 %
50%
20%

I tPHL

80 %
50 %
20%

== 1pLH
80 %
50%
20%

TLH

Figure 1. Switching Test Circuit and Waveforms
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS :ll::::peramre
o . I ViHt | ViL1 | ViH2 | ViLa | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 | -1.105 [ -1.475 | +1.11 [ +0.31 [ -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -063 | -1.82 |-1.000 | 1400 | +1.24 | +036 | -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tpo=-55°C | -0.88 [ -192 |-1.255|-1.510 | +1.01 | +0.28 | -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctiona
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Qto - 2.0 V
Min Max Min Max Min Max ViK1 ViL1 ViH2 ViL2 VEE Vee P.U.T.
High Output . R N R R N 4-7
VOH Voltage 0.93 0.78 0.825 0.63 1.08 0.88 Vv 9-13 8 1,16 2,3,14,15
Low Output ) N ; } 4-7
VoL Voltage -1.85 -1.62 1.82 1.545 1.92 1.655 \ 9-13 8 1,16 2,3,14,15
High Output R R } ) ; - 4-7 4-7 4-7
VOH1 Voltage 0.95 0.78 0.845 0.63 1.10 0.88 Vv 9-13 9-13 | 9-13 8 1,16 2,3,14,15
Low Output R ) R ; 4-7 4-7 4-7
Vou1 Voltage -1.85 -1.60 1.82 1.525 1.92 1.635 \" 9-13 9-13 | 9-13 8 1,16 2,3,14,15
Power Supply . _ R
IEE | Gurrent 26 29 29 mA 8 1,16
Input Current 4,5
IH High 245 415 415 HA 12,13 8 1,16 4,5,12,13
Input Current 6,7
H1 | figh 265 450 450 PA |40 11 8 1,16 6,7, 10, 11
Input Current
IH2 HiZh 350 595 595 A 9 8 1,16
Input Current 4-7 R
L Low 0.5 0.3 0.5 HA 9-13 8 1,16 7,9-1
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10517

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;:::peram re
Vv V V V P P \ \'/
Each MECL 10K series circuit has been designed to meet the dc specifications IH1 L 1H2 L2 St S2 EE EEL
shownin the test table, after thermal equilibrium has been established. The circuitis TA=25°C | - 0»7? -1.85 [-1.105 | -1.475 | +1.11 | +031 | -52 | -32
inatest sc?cket or m9unt§d or.1 aprinted circuit board.and transverse air flow gre'ater TA=125°C | -0.66 | -1.82 | -1.000 | -1.400 | +1.24 | +0.36 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tpo=-55°C | -0.88 | -192 |-1.255|-1.510 [ +1.01 | +0.28 | -52 -32
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
F ional
P::a(:r;eters: Subgroup 9 Subgroup 10 | Subgroup 11 Vce =20V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vout Vee VEEL Ps1 P.U.T
TLH Rise Time 1.0 4.0 0.9 4.0 1.0 4.1 ns |4,6,11,12 | 2,14,15 1,16 8 4,6,11,12 2,3,14,15
tTHL Fall Time 1.0 4.0 0.9 4.0 1.0 41 ns |4,6,11,12 | 2,14,15 1,16 4,6, 11,12 2,3,14,15
Propagation Delay
tPHL High to Low 14 3.4 12 3.5 11 3.5 ns 4,6,11,12 | 2,14,15 1,16 8 4,6,11,12 2,3,14,15
Propagation Delay
tPLH Low to High 1.4 3.4 1.2 3.5 1.1 3.5 ns |4,6,11,12 ] 2,14,15 1,16 8 4,6,11,12 2,3,14,15




@ MOTOROLA

Dual 2-Wide 3-Input
“OR-AND” Gate

ELECTRICALLY TESTED PER:
MPG 10518

The 10518is a basic logic building block providing the OR/AND function, useful
in data control and digital multiplexing applications.

* 150 mW Max/Pkg (No Load)

® tpd=2.3nstyp
o tr, tf=2.5 ns typ (20% - 80%)

PIN ASSIGNMENTS
FUNCTION DIL FLATS Lcc
veet 1 5 2
Aout 2 6 3
AN 3 7 4
AN 4 8 5
AlN 5 9 7
A2IN 6 10 8
A2iN 7 1" 9
VEE 8 12 10
A2\, B2jN 9 13 12
B2)n 10 14 13
B2jn 1 15 14
BN 12 16 15
BN 13 1 17
BN 14 2 18
Bout 15 3 19
Vcez 16 4 20

BURN - IN CONDITIONS:
VT = —2.0 VMAX/- 2.2V MIN
VEE =—5.7 V MAX/= 5.2 V MIN

BURN-IN
(CONDITION C)
GND

51Qto VTT
OPEN
OPEN
GND
GND
GND
VEE
GND
GND
OPEN
GND
OPEN
OPEN

51Qto VT
GND

Military 10518

b s
MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10518/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer I 7 [@ Veee
rout [2] 5] Bour
AN ] 4] BiIN
m [ 3] BiIN
Ay [5] 2] BiN
A2y L] 1] B2\
A2y [7] 0] Boyy
Vee L8 5] A2N, B2IN
LOGIC DIAGRAM
3
5
2
6
7
9
10
1

12
13
14

MOTOROLA MILITARY MECL DATA
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10518

Voo =20V 0,005V
o

Channel A Channel B
Coax | R
A sursom T 7T 01 uF 2% Coaxg
R
‘ Pulse o
Generator VIS, ) D.UT.
Coax
* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns. 4
L 0.1 pF +20%
I
NOTES ]
1.ty =t = 2.0 ns £ 0.2 ns measured at (20% - 80%). VEE=-32V£0.005V
2. Pw220ns. -
3. PRF = 1.0 MHz.
4. 2:1 divider may be used.
5. Ry = 50 Q resistor in series with 50 Q coax constituting the 100 Q load.
6. Unused outputs should be loaded 100 Q to ground.
7. Length of Coaxp and Coaxp should be equal for equal time delay.
B. Coaxp, and Coaxg are matched 50 Q.
4 t
: ———— s
80% 80%
50% 50 %
— 20% 20% —
VIN PS2

f————————— 220§ ——————f

80 % 80%
50 % 50 %
20% 20 %
Vour
1< iPLH < tPHL
— [ PHL . = tpLH
V
out 80% 80 %
50% 50%
20% 20%
tTHL tTLH

Figure 1. Switching Test Circuit and Waveforms
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volits,
* ELECTRICAL CHARACTERISTICS Torpersture o= T o )P .
V|
Each MECL 10K series circuit has been designed to meet the dc specifications 1) ) w2 | w2 ) TSt | Ts2 | TEE | TERL
shown inthe test table, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 |-1.105 -1475| +1.11 | +0.31 | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.63 | -1.82 |-1.000 [-1.400 | +1.24 | +0.36 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
1o- 2.0 volts. TA=-55°C | -0.88 | -1.92 [-1.255 |-1.510 [ +1.01 | +0.28 | -52 | -32
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW:
Fund +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional = =
Parameters: | Subgroup 1 Subgroup 2 Subgroup 3 Vece =0V, Output Load =100 Qto-2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEE | VEEL | Vce PUT
High Output | _ K i ) i ] 3-7
VOH | Vatage 093 | -078 | -0825 | -063 | -108 | -088 | V | 277 8 1,16 2,15
Low Output R N N B R 3-7
VoL Voltage -1.85 1.62 1.82 1.545 1.92 1.655 \ 10,13 9-14 8 1,16 2,15
High Output N R _ 3-7 3-7 3-7
VOH1 | Vokage 095 0.845 11 2 PSR IS A 8 8 | 1,18 2,15
Low Output _ N N 3-7 3-7 3-7
VOL1 | Vorage 16 1.525 1eas | v | Jh L 30T AN 8 | 1,18 2,15
lgg | RowerSuply | g -29 -29 mA 8 1,16 8
| nputCurrent 245 415 a5 | ua |33, 8 1,16 3-5,12-14
1 :_';ig‘;l‘ Current 265 450 50 | A | 07 8 1,16 6,7,10, 11
2 :-?ig'# Current 350 595 595 pA 9 8 1,16 9
o |fputCurent | g5 03 05 wA A 8 1,16 3-7,9-14
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QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS
Temperature "y [ Vi1 | Vinz | Viez | Ps1 | Psz | Ve | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
shownin the test table, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 | -1.1056 | -1.476 | +1.11 | +0.31 | -52 | -32
in a test socket or mounte.d on a printed circuit board and transverse air flow greater TA=125°C | -0.63 | -1.82 |-1.000 | -1.400 | +1.24 | +0.36 | -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. TA=-55°C | -0.88 | -1.92 |-1.255 | -1510 [ +1.01 | +0.28 | -52 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee | VEEL Pst PUT
tTLH 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
tTHL 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
Propagation Delay
tPHL High to Low 14 3.4 12 3.5 1.1 3.5 ns 4,10,12 2,15 1,16 8 3,5,6,9,10,12, 14 2,15
tpLH ;’%ﬁgﬁa‘m" DelayLlow | 4 4 3.4 12 35 11 35 | ns [4,10,12| 2,15 | 1,16 | 8 | 3,569,10,12 14 2,15




@ 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 OR/AND gate with one input from two

gates common to pin 10.
e 150 mW Max/Pkg (No Load)

® tpd=2.3nstyp
e tr, tf = 2.5 ns typ (20% - 80%)

PIN ASSIGNMENTS
FUNCTION DIL FLATS Lcc
Veet 1 5 2
Aout 2 6 3
AN 3 7 4
ANYN 4 8 5
AN 5 9 7
AN 6 10 8
A2IN 7 1 9
VEE 8 12 10
A2IN 9 13 12
A2|N, A3IN 10 14 13
A3IN 11 15 14
A3IN 12 16 15
Ad4|N 13 1 17
Ad4|N 14 2 18
A4IN 15 3 19
Vcez 16 4 20

BURN - IN CONDITIONS:
VIT= —2.0V MAX/-2.2 V MIN
VEE =-5.7 V MAX/ - 5.2V MIN

BURN-IN
(CONDITION C)
GND

51 Qto VT
GND
OPEN
OPEN
OPEN
OPEN
VEE
OPEN
GND
OPEN
OPEN
OPEN
OPEN
GND
GND

Military 10519

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10519/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
LCC: 2
The letter “M” appears before
the slash on LCC.
Veer K s i) Vecz
Aout [2] 5] A4y
AN [E] M
AN E 3] Adiy
ann [ 2] A3y
Ay [ 1] Az
a2y [ ol A2y, A3y
vee [2] 2] Az
LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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10519

Vcc=20V+0.005V

Channel A ? Channel B

Coax A Coaxp

L,

25 uF +20% 0.1 pF £20%

&
m

* Pulse o | ] ]
Generator D.UT T CL
Coax =
* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns.
I:_I_- 0.1 uF £20%
NOTES =
1. Length of Coaxp and Coaxg should be equal for equal time delay. o
2. Unused outputs should be loaded 100 Q to ground. VEE=-32V+0.005V
3. 2:1 divider may be used.
4.ty =t = 2.0 ns + 0.2 ns measured at (20% - 80%).
5.Pw220ns.
6. PRF = 1.0 MHz.
7. R1 =50 Q resistor in series with 50 Q coax constituting the 100 Q load.
8. CL < 5.0 pF (including test jig).
tr
PS1
80%
50 %
— 20%
VIN PS2
e———
80% 80%
50 % 50 %
20% 20%
Vourt
[ tPLH < tPHL
— | !
Vout nalil PLH
80 % 80%
50% 50 %
20% 20%
THL tTLH

Figure 1. Switching Test Circuit and Waveforms
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QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temperature v > ; . . : . . .
Each MECL 10K series circuit has been designed to meet the dc specifications H1 L1 H2 L2 St S2 EE EEL
shown in the test table, after thermal equilibrium has been established. The circuitis TA=25°C [-0.780 | -1.850 | -1.105 | -1.475 | +1.11 | +031 | -52 | -3.2
in atest socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.630 | -1.820 | -1.000 | -1.400 | +1.24 | +0.36 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.880 | -1.920 | -1.255 | -1.510 | +1.01 | +028 | -52 | -3
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;:?:r:::;‘earls: Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load = 100 Qto - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEE | Vee PUT
High Output _ . . N . . . .
VOH Voltage 0.93 0.78 0.825 0.63 1.08 0.88 \Y 3-7,9-15 8 |1,16 2
Low Output B N N . . - ’ - -
VoL Voltage 1.85 1.62 1.82 1.545 1.92 1.655 vV |[83,7,10,11,13 |3-7,9-15 8 (1,16 2
High Output _ . . . - . - - .
VOH1 Voltage 0.95 0.845 1.10 \Y 3-7,9-15 [3-7,9-15{3-7,9-15 8 |1,16 2
Low Output R R . . . . - . -
VoL1 Voltage 1.600 1.525 1.635 \Y 3-7,9-15 |8-7,9-15 3-7,9-15 8 [1,16 2
Power Supply N _ N
lEE Current 26 29 29 mA 8 [1,16 8
Input Current . . . .
m High 390 415 415 pA [8-7,9,11-15 8 |1,16 [3-7,9-15
| e Current 495 525 525 | pA 10 8 |1.16 10
ho | neutCurent 05 0.3 05 WA 3-7,9-15 8 |1.16|3-79-15
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Toat
o . i Temperature "y | ViLy | Vinz | ViLz | Ps1 | Psz | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C [-0.780 | -1.850 | -1.105 | -1.475 | +1.11 | +0.31 | -5.2 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C |-0.630 | -1.820 | -1.000 | -1.400 | +1.24 [ +0.36 | -5.2 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.880 | -1920 | -1.255 | -1.510 | +1.01 | +0.28 | -52 | -3.2
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
panchonal Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100  to GND
Min Max Min Max Min Max VIN Vourt Vee VEEL Pg1 PUT
trLH | Rise Time 15 4.0 1.2 4.3 1.3 4.1 ns 4,7,12,14 2 1,16 8 4,7,12,14 2
tTHL Fall Time 15 4.0 1.2 4.3 1.3 4.1 ns 4,7,12, 14 2 1,16 8 4,7,12,14 2
Propagation Delay
tPHL High to Low 14 3.8 1.2 4.0 11 41 ns 4,7,12,14 2 1,16 8 4,7,12,14 2
Propagation Delay
tPLH Low to High 14 3.8 12 4.0 1.1 4.1 ns 4,7,12,14 2 1,16 8 4,7,12,14 2




MOTOROLA | .
@ Military 10521
4-Wide
13 9
OR-AND/OR-AND-INVERT” Gate
ELECTRICALLY TESTED PER:
5962-8857701
The 10521 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 Max/Pkg (No Load)
® tpd=2.3nstyp ‘AVAILABLE AS
® tr, tf = 2.5 ns typ (20% - 80%)
1) JAN: N/A
PIN ASSIGNMENTS 2) SMD: 5962-8857701
3) 883: 10521/BXAJC
FUNCTION DIL FLATS LcC BURN-IN X = CASE OUTLINE AS FOLLOWS:
(CONDITION C)
PACKAGE: CERDIP: E
Veet 1 5 2 GND CERFLAT: F
AouT 2 6 3 51Qto VIT LCC: 2
AouT 3 7 4 51Qto VTt The letter “M” appears before
Al s 8 5 OPEN the slash on LCC.
AN 5 9 7 OPEN
AN 6 10 8 OPEN veer [ ~ = Veoz
A2\ 7 1 9 OPEN Aout [ alf
VEE 8 12 10 VEE Aourt [5] 1)) Ady
A2 9 13 12 OPEN Aty g 3] A4y
A2)N, A3N 10 14 13 OPEN AN LS 2] A3y
A3 1 15 14 OPEN Aty [€] o
A3l 12 16 15 OPEN a2y ] o] A2y, A3y
AN 13 1 17 OPEN vee [2] 2] A2
A4N 14 2 18 OPEN
AdN 15 3 19 OPEN
Veez 16 4 20 GND LOGIC DIAGRAM
BURN - IN CONDITIONS: 4
VT = —2.0 VMAX/-2.2 V MIN :
VEE =-5.7 VMAX/-5.2 V MIN
7
9 | %
3
1o = ) N
11
12
=B
14
15
MOTOROLA MILITARY MECL DATA
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10521

Vgg =20V £0.005V
[]

Channel A Channel B
Coaxp T T 1 Coax
25 F +20% T T 0.1 uF £20% o8
- i ,
g
* Pulse & ¢
Generator - r— D.UT I L
Coax =
* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns.
Il 0.1 pF +20%
NOTES =
1. Length of Coaxp and Coaxg 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=-32V+0.005V
4.ty = tf= 2.0 ns £ 0.2 ns measured at (20% - 80%).
5.Pw=20ns.

6. PRF = 1.0 MHz.
7. Ry =50 Q resistor in series with 50 Q coax constituting the 100 Q load.
8. C = Jig and stray capacitance < 5.0 pF.

tr
PSt
80% 80%
50% 50%
— 20% 20%
VIN ] PS2
fe————— >20ns
80% 80%
50% 50%
20% 20%
Vout
tPLH " PHL
[y tPHL
Vout
80%
50%
20%
tTHL

Figure 1. Switching Test Circuit and Waveforms
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts,
* ELECTRICAL CHARACTERISTICS :Ir.:fn‘p erature [y v 9 (olts)
. \'/ \'/ P P \'/ V
Each MECL 10K series circuit has been designed to meet the dc specifications H1 fL1 2 L2 S1 S2 EE EEL
shown in the testtable, after thermal equilibrium has been established. The circuitis TA=25°C |-0.780 | -1.850 | -1.105 [ -1.475 | +1.11 [ +0.31 | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.630 | -1.820 | -1.000 | -1.400 | +1.24 [ +0.36 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts TA=-55°C | -0.880 | -1.920 [ -1.255 | -1.510 | +1.01 | +0.28 | -52 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;:lnctlopaL Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Qto -2.0 V
' Min Max Min Max Min Max VIH1 ViLt ViH2 ViLe | Vee|Vee PU.T
High Output i i ] 3 ; ) _79- 4-7,
VOH Voltage 0.93 0.78 0.825 0.63 1.08 0.88 \ 4-7,9-15 9-15 8 |1,16 2,3
Low Output _ _ R B _ . R _ 4-7,
VoL Voltage 1.85 1.62 1.82 1.545 1.92 1.655 Vv 4-7,9-13 9-15 8 |1,16 2,3
High Output B R _ B _ R 4-7, 4-7,
VOH1 Voltage 0.95 0.78 0.845 0.63 1.10 0.88 \' 4,7, 11,13 |4,7,11,13 9-1 9-1 8 1,16 2,3
Low Output _ _ R R _ ) 4-7, 4-7,
VoL1 Voltage 1.85 1.60 1.82 1.525 1.92 1.635 \ 4,7,11,13 9-1 9-1 8 (1,16 2,3
Power
IEE Supply -26 -29 -29 mA 8 |1,16 8
Current
Input Current 4-7,9, 4-7,9,
I High 245 415 415 pA 11-15 8 1,16 11-15
Input Current
iH1 Hi%h 310 525 525 pA 10 8 |1,16 10
Input Current 4-7,
L Low 0.5 0.3 0.5 uA 9.1 8 |1,16| 4-7,9-15
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10521

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temperature
o . T ViH1 | ViLt | ViH2 | V2 | Pst | Ps2 | VEe | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
shown inthe test table, after thermal equilibrium has been established. The circuitis TA=25°C | -0.780 | -1.850 | -1.105 | -1.475 | +1.11 } +0.31 | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.630 | -1.820 | -1.000 | -1.400 | +1.24 | +0.36 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.880 | -1820 | -1.255 | -1.510 | +1.01 | +0.28 | -52 | -3.2
to - 2.0 volts.
Symbol Par t Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
_ +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
::?:,:::‘:,.ls: Subgroup 9 Subgroup 10 Subgroup 11 Vce =20V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vour Vee VEEL Ps1 PU.T
tiLH | Rise Time 11 40 09 44 1.0 45 ns 51'2‘-’"1’5" 3 1,16 8 | 591215 2,3
5,9,10
tTHL | Fall Time 1.1 4.0 0.9 4.4 1.0 45 ns 4215 3 1,16 8 5,9,12,15 2,3
Propagation Delay 5,9,10
tPHL High to Low 14 35 1.1 3.9 1.2 3.8 ns 12,15 3 1,16 8 5,9,12,15 2,3
Propagation Delay g 5,9,10
PLH | Lowto High 1.4 35 1.1 3.9 1.2 38 ns 12,15 3 1,16 8 5,9,12,15 2,3




@ 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 Vo =- 2.1
Vdc so that the bus may be terminated to - 2.0-Vdc. The gate output, when low,
appears as a high impedance to the bus, because the output emitter-followers of
the 10523 are “turned-off”. This eliminates discontinuities in the characteristicim-
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.

e 435 mW Max/Pkg (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 DIL FLATS Lce BURN-IN
(CONDITION C) -

Veet 1 5 2 GND
Bout 2 6 3 51Qto0 VT
AouT 3 7 4 50 Qto VT
AIN 4 8 5 OPEN
AIN 5 9 7 OPEN
AN 6 10 8 OPEN
AN 7 1 9 OPEN
VEE 8 12 10 VEE
BIN 9 13 12 OPEN
BN 10 14 13 OPEN
BN 11 15 14 OPEN
CiN 12 16 15 OPEN
CiN 13 1 17 OPEN
CIN 14 2 18 OPEN
Cout 15 3 19 51Qto VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT = -2.0 VMAX/-2.2 V MIN
VEE =- 5.7V MAX/- 5.2 V MIN

‘Military 10523

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10523/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Veer [ 5] Ve

Bout [2] 5] Cour

Aour [3] ag
AN 1] [13] Cpy
AN E] ag
AN [E] 1] By
an o] gy
vee [2] 5] By

LOGIC DIAGRAM

MOTOROLA MILITARY MECL DATA
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* Pulse
Generator

NOTES

Channel A

Coax o

10523

Veg =20V £0.005V
()

25 uF +20%

Gs
i)

Channel B

é Coax g
0.1 uF +20%
L Ry

<

=T

Coax

D.UT.

* Pulse Generator must be capable of rise and
fall times of 2.0 ns £ 0.2 ns.

1. Length of Coaxp and Coaxp should be equal for equal time delay.
2. Unused outputs should be loaded 100 Q to ground.
3. 2:1 divider may be used.

4.ty =t = 2.0 ns £ 0.2 ns measured at (20% - 80%).

5.Pw=20ns.
6. PRF = 1.0 MHz.

7. R1 =50 Q resistor in series with 50 Q coax constituting the 100 Q load.

8. CL = Jig and stray capacitance < 5.0 pF.

ViN

Vout

Vourt

]

0.1 pF £20%

VEg=-32V+0.005V

)

‘;‘f‘f
— — — — Pgy
50 %

50 %
>20ns
80%
50 %
20%
tPLH tPHL
tPHL tPLH
80%
50 %
20%
THL TLH
Figure 1. Switching Test Circuit and Waveforms

Ps2

CL
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QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Tompecature
N . T ViHt | ViL1 | ViL2 | ViH2 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications O -
shown in the test table, after thermal equilibrium has been established. The circuitis TA=25°C | —078 | -1.85 |-1.475 1105 [+1.11 | +0.31 | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -182 |-1.400 [-1.000 [+1.32 [+0445] -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
- Tpo=-55°C | -0.88 | -1.89 [-1.510-1.255|+1.30 |+0.385| -52 | -3.2
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
F ional = =
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vcec =0V, OutputLoad =100 Qto - 2.0V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEE Vee P.U.T
High Output _ _ _ N N N
VOH Voltage 0.93 0.78 0.825 0.63 1.08 0.88 " 8 1,16 2,3,15
Low Output . . . N . R . N
VoL Voltage 2.15 2.03 2.15 2.03 2.15 2.03 \ 4-7,9-15 8 1,16 2,3,15
High Output R . - . _ . 4-7,
VOH1 Voltage 0.95 0.78 0.845 0.63 1.10 0.88 \ 9-15 8 1,16 2,3,15
Low Output . . . N . R 4-7,
VoL1 Voltage 2.15 1.60 2.15 1.525 2.15 1.635 \ 4,912 9-1 8 1,16 2,3,15
Power Supply R . . _ N
IEE Current 75 83 83 mA | 4-7,9-15 8 1,16 8
Input Current R R 4-7,
W | High 220 373 373 | pA [4-7,9-15 8 1,16 o1
Input Current 4-7, 4-7,
TR o 05 03 0.5 pA 9-15 8 1,16 0.1
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10523

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temperature
o . _— P ViH1 | ViL1 | ViL2 | ViH2 | Ps1 | Ps2 | VEE | VEEL
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 Ta=25°C | -078 | -1.85 |-1475(-1.105|+1.11 | +0.31 | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.63 | —1.82 |-1.400 |-1.000 | +1.32 |+0.445 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
10 0.0 volts. TpA=-55°C | -0.88 | —-1.89 |-1.510 |-1.255 [ +1.30 | +0.385 | -5.2 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
\ +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
P Subgroup 9 Subgroup 10 | Subgroup 11 Vee = +2.0V, Output Load = 100 © to GND
Min Max Min Max Min Max VIN Vour VEEL P.U.T.
tTLH | Rise Time 1.0 35 1.0 35 1.0 35 ns 4-7,9-14 2,3,15 8 2,3,15
THL Fall Time 1.0 35 1.0 3.5 1.0 3.5 ns 4-7,9-14 2,3,15 8 2,3,15
Propagation Delay R _
tPHL High to Low 12 4.4 12 6.0 12 4.4 ns 4-7,9-14 2,3,15 8 2,3,15
Propagation Delay 2 9.
tPLH Low to High 1.2 4.4 1.2 6.0 12 4.4 ns 4-7,9-14 2,3,15 8 2,38,15
Receivers (MECL Gate)
1/3 (10523) 1/3 (10523) 1/3 (10523)
Z0=50Q
50 Q 50Q
-2.0 Vde -2.0Vde

Figure 2. 50 Ohm Bus Driver
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Quad TTL-to-MECL Translator

ELECTRICALLY TESTED PER: /
MIL-M-38510/06301

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 ’ I l, I I I
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.

AVAILABLE AS

1) JAN: JM 38510/06301

11

An advantage of this device is that TTL level information can be transmitted dif- 2) SMD: N/A
ferentially, via balanced twisted pair lines, to the MECL equipment, where the sig- 3) 883: 10524/BXAJC
nal can be received by the 10515 or 10516 differential receivers. The 10524 is X = CASE OUTLINE AS FOLLOWS:
useful in computers, instrumentation, peripheral controllers, test equipment, and
digital communication systems. PACKAGE: CERDIP: E
* 205 mW Max/Pkg (No Load) CERF,!'(';\;‘: Z
® tpd = 3.5 ns typ (1.5 Vdc in to 50% out)
o tr, tf = 2.5 ns typ (20% - 80%) The letter “M” appears before
the slash on LCC.
PIN ASSIGNMENTS
FUNCTION DL  FLATS LCC BURN-IN Borl] ~— [® e
(CONDITION C) Aour [2] 5] Cout
BouT 1 5 2 50 Qto VT Bour [5] 4] Doyt
A 4 13] Doyt
AouT 2 6 3 51 Qto VT our [ o] ___DOUT
< s . An [E] 2] Cout
7 Qto V- c
ooV TRE Do
AoUT 4 8 5 50 Qto VT . Biv [Z] o] cy
AN 5 9 7 Voo vee [2] 5] Voo
Common
Strobe 6 10 8 Vee
BIN 7 % n 9 Ve LOGIC DIAGRAM
VEE 8 12 10 VEE [ 4
Vee 9 13 12 Vce -~ j -~ 2
CiN 10 14 13 Vee 6
DIN 1 15 14 vee T z: 3
Cout 12 16 15 51Qto ViT - 1
DouT 13 1 17 51Qto VT o 12
10
DouTt 14 2 18 51 Qto VT .—L:Z: 15
Cout 15 3 19 GND R
I 13
GND 16 4 20 GND

BURN - IN CONDITIONS:
VIT= 2.0 VMAX/-2.2V MIN
VEE =-5.7 VMAX/ - 5.2V MIN

MOTOROLA MILITARY MECL DATA
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VecH=+70V I
£0.005V Vour Vour
Scope
Input Pg1=60V 7
? spF L 1 o01yF
ot L1 2% T T :o0% L 1
Coax  +20% L
= R2=50Q RL2=50Q
DN
Clock Pulse N [
Generator o—: [ } ¢ a~
L \ r_ 5 - \
B TPIN N \
TPout
|
L]
+60V 16 R
+£0.005V
suF L 0tpF 8 |
r% LT & T +om L o1pFeam
NOTES - VGG =20V = [} 2
1. Unused outputs should be loaded 100 Q to ground.  £0:-005V VEEL =-32 Vdc
2. tTHL=tTLH =5.5ns+ 0.5 ns (10% - 90%). +0.005V
3. tp=40nsiz.0 ns.
4.ZoyT=50Q.
5. CL =Jig and stray capacitance < 5.0 pF.
N ‘ 55V
\\ 35V 7Z
_— — — 20V
Vour
AND A 80% /
50%
20%
tTHL - tLH
tTLH r ITHL
80 %
50 %
20%
Vout N
NAND
tPLH tPHL

Figure 1. Switching Test Circuit and Waveforms

NOTES

1. 50 Q termination to ground located in each scope channel input.
2. Allinput and output cables to the scope are equal lengths of 50 Q coaxial cable. Wire length should be < /4 inch from

TPN to input pin and TPoyT to output pin.

MOTOROLA MILITARY MECL DATA
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS I:z: erature 9
N . I P ViHit | Vit | Vit | VitH |Veel | Veg | VEE | VEEL
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 TA=25°C | +24 | +04 | +1.10 | +1.80 } +7.0 | +20 | -52 | -32
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | +2.4 +04 | +080 | +1.80 | +70 | +20 | -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. TA=-55°C | +24 | +04 | +1.10 | +200 | +7.0 | +20 | -52 | -32
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;arameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee=5.0V, Iy =10 mA, Output Load =100 Qto-2.0 V
Min Max Min Max Min Max ViH1 ViL1 VITH ViTL IIN | GND (VEg [ Vec [P U.T.
High Output R _ R R R R 56,7, 1-4,
VOH Voltage 0.93 0.76 0.825 0.63 1.08 0.88 \ 10, 11 6 16 8 9 12-15
Low Output . N R R R . 5,6,7, 1-4,
VoL Voltage 1.85 1.62 1.82 1.545 1.92 1.655 \" 10, 11 6 16 8 9 12-15
High Output _ i i 5,6,7, 56,7, | 56,7, 1-4,
VOH1 | voltage 0.85 0.845 1.10 Vol 0,11 10,11 | 10,11 B L8 | 9 545
Low Output R R 5,6,7, 56,7, | 56,7, 1-4,
VoL1 Voltage -1.60 1.525 1.635 \ 10, 11 10, 11 10, 11 16 8 9 12-15
Power
Igg | Supply - 66 -73 -73 mA 16 | 8 9 8
Current
Input Current 57, 5,7,
liH1 High 50 85 85 pA 10, 11 6,16 8 9 10, 11
Input Current . R N 5,7,10, 57,
L1 Low 3.2 5.5 32 mA 6 11 16 8 9 10, 11
Input Current’ 57,
H2 | iigh 200 340 340 pA 6 10, | 8 9 6
11,16
| Input Current | _ 4 g .22 128 mA 6 16 | 8 | 9 6
L2 Low : !
Input Clamp ; 5-7 5-7
VIC | voltage 15 v 101] 1 | 8 2 |01
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volits)
* ELECTRICAL CHARACTERISTICS ;gz:pemure v
: \'/ V V Vv Vi \'/ Vv
Each MECL 10K series circuit has been designed to meet the dc specifications H1 IL1 m ITH ccH | "aa EE EEL
shownin the testtable, after thermal equilibrium has been established. The circuitis TA=25°C | +24 | +04 | +1.10 | +180 ) +7.0 | +20 ) -52 | -32
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | +24 +04 | +080 | +180 | +70 | +20 | -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Ta=-55°C | +24 | +04 | +1.10 | +2.00 [ +7.0 | +2.0 | -52 | -32
Symbol Parameter ) Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
) +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::‘C‘W{‘EL Subgroup 1 Subgroup 2 Subgroup 3 Vee =50V, Iy = 1.0 mA, Output Load = 100 Q to - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 VITH ViTL N GND | VEg | Vce PUT
Positive Power 5,7, 5-7,
:CCL Supply Current fg ?g fg nm12 10, 8 \ 9
CCH | Drain ¢ 11,16 10, 11
Input Break- 5-7 5-
BVIN | down Voltage 55 55 55 v 6 10,11 16 | 8 9 10, 11
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::“"“["L Subgroup 9 Subgroup 10 Subgroup 11 Vce =50V, Iy = - 10 mA o - 20 mA Output Load = 100 © to GND
Min Max Min Max Min Max VIN Vout | VecH | VEEL VGG +6.0V P.UT
i 5,7, 1-4 1-4
tTLH Rise Time 1.1 3.9 1.0 5.0 1.0 5.0 ns 10,11 | 12-15 9 8 16 6 12-15
) 5,7, 1-4 1-4
trHL | Fall Time 1.1 3.9 1.0 5.0 1.0 5.0 ns | 011 | 1215 9 8 16 6 1215
orL z:gg?gam Delay 10 6.0 1.0 8.0 10 8.0 s | 57 | 0 et2-1s] 8 16 6 s
L E;sé)ggatllgo‘:\ Delay 10 6.0 1.0 8.0 1.0 8.0 ns | 57 110: 4 lo12-15| 8 16 6 s




@ MOTOROLA
Quad MECL-to-TTL Translator

ELECTRICALLY TESTED PER:
MIL-M-38510/06302

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 transiator or as a differential line
receiver. The Vpp reference voltage is available on pin 1 for use in single-ended
inputbiasing. The outputs of the 10525 go to alowlogic 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 of this device is that MECL level information can be received, via
balanced twisted pair lines, in the TTL equipment. This isolates the MECL logic
fromthe noisy TTL environment. This device is useful in computers, instrumenta-
tion, peripheral controllers, test equipment and digital communications systems.

e 230 mW Max/Pkg (No Load)
® tpd = 4.5 ns typ (50% to 1.5 Vdc out)
e tr, tr=25nstyp (1.0 Vto 2.0V)

PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
K (CONDITION C)

VBB 1 5 - 2 Ve
AN 2 6 3 2KQto VEg
AIN 3 7 4 VBB
Aout 4 8 5 360 Qto VoG
Bout 5 9 7 360 Qto VEE
BiN 6 10 8 2KQto VEE
BN 7 1 9 Ve
VEE 8 12 10 VEE
Vece 9 13 12 Vee
CIN 10 14 13 VBB

CIN 1 15 14 2KQto VEE
Cout 12 16 15 360 Qto VEE
DouT 13 1 17 360 Qto Voo
DIN 14 2 18 VBB

DiN 15 3 19 2K Qto GND
GND 16 4 20 GND

BURN - IN CONDITIONS:
VIT= —2.0 VMAX/-2.2V MIN
VEE = - 5.7 V MAX/ - 5.2 V MIN

* Vgp to be used to supply bias to the 10525 only and bypassed (when used) with
0.01 pF to 0.1 puF capacitor.
When the input pin with the bubble goes positive, the output goes negative.

‘Military 10525

MPO
i

AVAILABLE AS

1) JAN: JM 38510/06302

2) SMD: NJA

3) 883: 10525/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

vee [ ~ [@an
AN 2] 5] DIy
AN [5] ] D
Aout [ 5] Doyt
Bout E .‘—3] Cout
BN [E] ] oy
B [ 1] T
vee [E 5] Voo
LOGIC DIAGRAM

Yy

‘VeB

MOTOROLA MILITARY MECL DATA
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GENERATOR CHARACTERISTICS

10525

Scope Input
e +5.0V

TA Vis ViLs Scope Input A Scope Input = 50 £ to GND
25°C -0.8%0V | -1.690V 50V =
125°C | -0.760V | -1.640V
-55°C | -0.9%0V | -1.720V 0.1 puF 450 Q 280Q
= 2% T +5.0% < £50%
S
Pulse Generator o—=L 8
Input v
= B o / il 1
~
TPIN ad =
NOTES TPouT
1. Zoyr=50Q o
2. tr=1tf=2.0 ns £ 0.2 ns (20%-80%). CL=25pF =
3. t,=40ns+1.0ns »d including test
P fixture
| .
| .
R Dk
VB
GND VEE
_l_ 4
o = 4 0.1 pF + 20%
ViLs é T
-5.2V £0.005V
i
Vi
& 80% 80%
50 % 50 %
20% 20%
—tpLH tPHL v
80% 80 % OH
+15V 50 % 50 %
20% 20 %
Vour VoL
T THL

NOTES

1. Perform test in accordance with test table; each output is tested separately.
2. Allinput and output cables are equal lengths of 50 Q coaxial cable. Wire length should be < 0.250 inch (6.35 mm) from TP\ to input

pin and TPQyT to output pin.
3. All diodes are 1N3064 or equivalent.

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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QUIESCENT LIMIT TABLE *
Test Current Values
Test Test Voltage Values (Volts) (milliAmps)
Temperature
VIH ViL | Vith | Vit [ VeB | VEE | ViHH | ViLH | ViHL | Vi | Vec | VBB | VIHS | ViLs loH loL
Ta=25°C -0.78 -185 [ -1.105 | -1.475 | -5.2 -52 |+022|-085 |-178 [-285 | +5.0 | Pin1 | -0.89 | -1.69 -2.0 +12.0
Ta=125°C | -0.63 -1.82 | -1.000 | -1.400 | -5.2 -52 |1+037|-082 | -163 | -282 | +5.0 | Pin1 | -0.76 | -1.64 -2.0 +12.0
Ta=-55°C | -0.88 -192 |-1.255 |-1510 | -5.2 -52 |+012]-092 (-1.88 [ -292 | +5.0 | Pin1 | -099 | -1.72 -2.0 +12.0
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional = =-2.
parameters: | Subgroup1 Subgroup 2 Subgroup 3 GND = Pin 16, Output Load =- 2.0V
Min Max Min Max Min Max VIH |VIHH | VIHL | ViL oL | loH | ViLL | ViLH | VEE | Vec |P.U.T.
2,3, 26 2,3,
High Output 3,7, | 3,7, | 3,7, | 67, 4,5, 10 6,7, 4,5,
VOH | Voltage 25 25 25 Vo |41 15 [ 11,15 [ 11,15 | 1o, 12,18 ,/%, | 1o, | 8 S | 12,13
11,15 ' 1,14
Low Output 4,5, 4,5,
VoL Voltage 0.5 0.5 0.5 Vv 2,3 2 2 3 12,13 3 3 8 9 12,13
2,3,
4,5, 6,7, 4,5,
VoLs | Output Voltage 0.5 0.5 0.5 \ 12,13 8,10, 9 12,13
11, 14

* 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 circuitisin atest 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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QUIESCENT LIMIT TABLE *
Test Current Values
Test Test Voltage Values (Volts) (milliAmps)
Temperature
ViH Vi | Vith | Vit | VeB | VEE | ViHH | VitH | ViHL | ViLL | Vcc | VBB | ViHS | ViLs loH loL
Ta=25°C -0.78 -185 | -1.105 | -1.475 | -5.2 -52 |+022|-085 |-178 | -285 | +5.0 | Pin1 | -0.89 | -1.69 -20 +12.0
Ta=125°C | -0.63 -1.82 [ -1.000 | -1.400 | -5.2 -52 |+037|-082 | -163 | -282 | +5.0 | Pint | -0.76 | -1.64 -2.0 +12.0
Tp=-55°C | -0.88 -192 |-1.255 | -1510 | -5.2 -52 |+012]-092 | -188 |-292 | +5.0 | Pin1 | -0.99 | -1.72 -20 +12.0
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::u:tiopala. Subgroup 1 Subgroup 2 Subgroup 3 Ve =Pin 9, Output Load = - 2.0V
Min Max Min Max Min Max VITH ViL ViTL vee | VEe | GND loL loH PUT
High Output 2,6, 2,6, 1,87, 4,5,
VOTH | Vohtage 25 25 25 \ 10,14 | 10,14 | 1115 | 8 16 12,13 | 451213
Low Output 2,6, 2,6, 1,8,7, 4,5,
VOTL | voltage 0.5 0.5 05 Vo | 10,14 | 10,14 1,15 | 8 | 10 |23 4.5,12,13
Reference 1,3,7,
VBB Voltage -1.35 -1.28 -1.22 -1.10 -1.44 -1.32 \ 11,15 8 16 1
Power 1.3.7
IEe | Supply -40 -44 -40 mA e | 8 16 8
Current ,
Positive Power 1,3,7
lccL Supply Drain 39 39 39 mA 1’1 '1 5’ 8 16 9
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 circuitisin atest 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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QUIESCENT LIMIT TABLE *
Test Current Values
Test ' Test Voltage Values (Volts) (milliAmps)
Temperature " ‘
ViH Vi | Vith | VitL [ VeB | VEE | VIHH | VitH | VIHL | ViLL | Vee | VBB | ViHS | ViLS loH loL
Ta=25 °c -0.78 -185 | -1.105 | -1475 | -5.2 -52 [+022]-085 |-178 | -285 | +5.0 | Pin1 | -0.89 | -1.69 -2.0 +12.0
Ta=125 °c | -0.63 -1.82 | -1.000 | -1.400 | -5.2 -52 |+037|-082 | -163 | -282 | +5.0 | Pin1 | -0.76 | -1.64 -2.0 +12.0
TaA=-55 °c | -0.88 -192 }-1255 | -1510 | -5.2 -52 |+012|-092 | -188 |-292 | +50 | Pin1 | -0.99 | -1.72 -20 +12.0
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C . -85°C Pinouts referenced are for DIL package, check Pin Assignments
n al . = =-
P:mmeters: Subgroup 1 Subgroup 2 Subgroup 3 Vcc =Ping, Output Load =-2.0 V.
Min Max Min Max Min Max VIH VBB VEE GND PUT
Positive Power 137 1
IccH | Supply Drain 52 52 52 mA | 2,6,10,14 e 8 16 9
Current ’
1-3,6,7 2,3,6-8
Input Leakage _ _ N 14 0 1 ’
IcBO Current 1.0 1.0 1.5 HA 10, 1'15, 14, |10, 1115, 14, 16 2,3,6,7,10, 11,14, 15
Short Circuit 1,3,7, 11,
los Current -40 -100 -35 -100 -40 -100 mA 15 8 4,5, 1}2, 13 4,5,12,13
2,3,6,7, 1,2,3,7,
ligy | put Current 115 196 19 | pa | 10,1114, | 10,11,14, 8,16 2,3,6,7,10,11,14,15
High 15 15

* 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 circuitisinatestsocket

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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QUIESCENT LIMIT TABLE *
Test Current Values
Test Test Voltage Values (Volts) (milliAmps)
Temperature
ViH ViL | VitH | itk | VeB | VEE | VIHH | ViLH | VIHL | ViLL | Vec | VBB | ViHS | ViLs loH loL
Ta=25°C -0.78 | -1.85 | -1.105 | -1.475 | -5.2 -52 |+022|-085 |-178 | -285 | +5.0 | Pin1 | -0.89 | -1.69 -20 +12.0
Ta=125°C | -0.63 -182 |-1.000 | -1.400 | -5.2 -52 |+037|-082 |-163 | -282 | +5.0 | Pin1 | -0.76 | -1.64 -20 +12.0
Tpo=-55°C | -0.88 -192 |-1255 |-1510 | -5.2 -562 [+012|-092 | -188 | -292 | +5.0 | Pin1 | -0.99 | -1.72 -20 +12.0
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;’arametears: Subgroup 9 Subgroup 10 Subgroup 11 Vce =Pin 9, GND = Pin 16, Output Load = See Figure 1.
Min Max Min Max Min Max VIN Vout | VBB Ps2 VEE ViLS P.U.T
. 2,6, 4,5, 1,3,7,
TLH Rise Time 3.3 5.3 4.5 ns 10,14 | 12.13 | 11,15 10 8 2,6,10,14 4,5,12,13
2,6, 4,5, 1,8,7,
tTHL Fall Time 3.3 5.3 4.5 ns 10,14 | 12,13 | 11,15 10 8 2,6,10,14 4,5,12,13
Propagation Delay 2,6, 4,5, 1,37,
tPHL High to Low 1.0 6.0 1.0 7.0 1.0 6.5 ns 10,14 | 12,13 11,15 10 8 2,6,10, 14 4,5,12,13
Propagation Delay 2, 6, 4,5, 11,3,7,
tPLH Low to High 1.0 6.0 1.0 7.0 1.0 6.5 ns 10,14 | 12,13 11,15 10 8 2,6,10,14 4,5,12,13

* 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 circuitisin 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.




@ MOTOROLA Military 10530

Dual Latch

ELECTRICALLY TESTED PER:

MPG 10530
The 10530is a clocked dual D 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. If the common clock is to be used to clock the latch, the Clock
Enable (Cg) inputs must be in the low state. in this mode, the enable inputs per- ’ I I , l ’ ’
form the function of controlling the common clock (C).

Any change at the D 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 AVAILABLE AS
the output information.
The setand resetinputs do not override the clock and D inputs. They are effec- 1) JAN: N/A
tive only when either C or Cg or both are high. 2) SMD: N/A
o 205 mW Max/Pkg (No Load 3) 883: 10530/BXAJC
9 ( ) X = CASE OUTLINE AS FOLLOWS:
* thg=25nstyp
® tr, tf=2.7 ns typ (20% - 80%) PACKAGE: CERDIP: E
CERFLAT: F
PIN ASSIGNMENTS LCC: 2
FUNCTION DIL FLATS Lcc BURN-IN
The letter “M” appears before
(CONDITION C) the slash on LCC.
Vcet 1 5 2 GND
Q4 2 6 3 51 QTO VT
N
— V 1 16] V,
Q 3 7 4 51 QTOVTT cg: E % o;m
Ry 4 8 5 OPEN ol E 0 o
S 5 9 7 OPEN R[4 ) Ry
Ce1 6 10 8 OPEN s 3 s,
D4 7 1 9 OPEN e [ A o5
VEE 8 12 10 VEE Dy E E Do
C 9 13 12 OPEN VEE E E c
D2 10 14 13 OPEN
Cg2 1 15 14 OPEN
So 12 16 15 OPEN LOGIC DIAGRAM
R2 \ 13 1 17 OPEN 815
— 4
Q2 P4 2 18 51 QTO VT [ J—N o b
1
Q2 15 3 19 51 QTOVTT Cg16 —D
Vcez 16 4 20 GND Q p—3
P E—
BURN - IN CONDITIONS: C9 —
VIT= -2.0VMAX/-2.2V MIN o3 —T— ¥
VEE =-5.7VMAX/-5.2V MIN T h— 14
Dp 10— QM 15

MOTOROLA MILITARY MECL DATA
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TRUTH TABLE
D c CE |Qp.1q
L L L L
H L L H
o] L H Qp
%] H L Qp
o H H Qn
@ = Don't Care
Vec =20V
Channel A CCO Channel B
Coaxp 5pF L | L otuF Coaxg
Pulse AL
Generator O——,
nput — D.UT.
0.1 uF +20%

Veg=-32V+0.005V
NOTES c«©

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

2. Allinput and output cables are equal lengths of 50 Q 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 Q resistor to ground.

4. 2:1 divider may be used.

5. Rp=50 Q resistor in series with a 50 Q coax constitute the 100 Q load.

6. ZoyT = 50 Q (20% to 80%).

Z Ps1
7 50% 50%
VINB Ps2
> tHold Pt
50 %
VINA Ps2
[ tsetup
f 50 %
Qout —] L
—> tPLH

tsetup is the minimum time before the positive transition of the clock pulse (C) that information must be present at the data input (D).
thold is the minimum time before the positive transition of the clock pulse (C) that information must remain unchanged at the data input (D).

Figure 1. Switching Test Circuit and Set/Reset Waveforms

MOTOROLA MILITARY MECL DATA
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. — — — Ps
INC A
P 80ns
80n
=

——
g/ lli PHL

Psi _ ... \
VINA y 160 ns —l\
Ps2
Psi
80
v e 4o —— 2 120ns 80
INB
Psg ="ttt S
tPLH tPHL
// 50 % 50% \
Vourt
Vour
\\ 50 % 50 % /-[
* Not critical tPHL tPLH
[
L PS1
80 % 80%
50 % 50%
— 20% 20% —
VINA PS2
e 210005 ————>
tTLH THL
80% 80%
50 % 50 %
20% 20%
Vour
_— [ e
Your PHL tPLH
80% 80%
50% 50%
20% 20%
NOTES )
1. 1= 2.0 MHz. FTHL TLH

2.1r=11=2.0ns (20% to 80%) Figure 2. Switching Waveforms

MOTOROLA MILITARY MECL DATA
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QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temperature
R . e ViHt | ViLt | ViH2 | V2 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
shown inthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C |[-0.780 [-1.850 | -1.105 | -1.475 | +1.11 (+0.31 | -52 | -3.2
inatest s9cket or m.ounte.d or.1 a printed circuit board‘and transverse air flow greater TA=125°C | -0.630 | -1.820 | -1.000 | -1.400 [ +1.24 |+036 | -5.2 .32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor -
t0 - 2.0 volts. Tp=-55°C | -0.880 |-1.920 | -1.255 |-1.510 | +1.01 | +028 | -52 | -3.2
Symbol Parameter Limits Units 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 Vce =0V, Output Load =100 Qto - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEE | Vce PUT
VOH {','Lﬁ’gge”’p“‘ 093 | -078 | -0825 | -063 | -1.08 | -088 [ V | 4-7,9-13 [4-7,9-13 8 |1,16| 2,3,14,15
voL | LowOutput -1.85 | -162 | -1.82 | -1545 | -1.92 |-1655 [ V 4-7,9-13 [4-7,9-13 8 [1,16] 2,3,14,15
Voitage
VOH1 Cg{gg“p‘“ 095 | -078 | -0845 | -063 | -110 | -088 | V | 4,512,183 [4,7,9-13 |4-7,9-13|4-7,9-13| 8 |1,16 | 2,3,14,15
VoL1 \L,g‘l’{’ag:"’“‘ -185 | -160 | -182 | -1525 | -192 | -1635 | V 4,7,10,13 |4-7,9-13(4-7,9-134-7,9-13| 8 [1,16 | 2,3,14,15
Power Supply _ . R
EE | Gument 35 39 39 mA 9 8 [1,16 8
Input Current
iH High 220 375 375 HA 6, 11 8 1,16 6, 11
Input Current
liH1 High 265 450 450 | uA 9 8 (1,16 9
liH2 lr?iglr’\‘ Current 285 485 485 | pA | 4-7,10-13 8 |1,16 |4-7,10-13
Input Current _ R _ N
TN Low 0.5 0.3 0.5 nA 4-7,9-13 8 1,16 | 4-7,9 13‘
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;:;' erature
o ! - P ViHt | Vikr | ViH2 | Viez | Ps1 | Ps2 | VEe [VEeL
Each MECL 10K series circuit has been designed to meet the dc specifications -
shownin the testtable, after thermal equilibrium has been established. The circuitis TA=25°C |-0780 | -1.850 | -1.105 | -1.475 | +1.11 | +031 | -52 | -3.2
in atest socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.630 | -1.820 | -1.000 | -1.400 | +1.24 | +036 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
10 - 2.0 volts. TA=-55°C | -0.880 [ -1.920 | -1.255 | -1.510 | +1.01 [ +0.28 | -5.2 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
i‘-'aramet;s: Subgroup 9 Subgroup 10 Subgroup 11 Vcc =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vourt Vee VEEL P.U.T
trLH | Rise Time 1.1 35 1.0 4.1 1.0 3.9 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15
ttHL | Fall Time 1.1 35 1.0 441 1.0 39 ns 4-7,10-13 2,3,.14,15 1,16 2,3,14,15
tod | DS 10 | 35 10 | ad 10 | 39 | ns | 4-7,10-13 | 23,1415 | 1,16 8 2,3,14,15
tod ;}gﬂiggﬁ‘f;u?"'ay 10 35 10 4.1 10 39 | ns | 4-7,10-13 | 2,3,14,15 | 1,16 8 2,3,14,15
o gggfg:‘c‘;’;g“i'ay 1.0 40 1.0 47 1.0 43 ns 4-7,10-13 | 2,3,14,15 1,16 8 2,3,14,15
tset Setup Time 25 25 2.5 ns 6,7,10, 11 2,15 1,16 8 2,15
thold | Hold Time 15 15 15 ns 6,7, 10, 11 2,15 1,16 2,15
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Dual D Type Master Slave
Flip-Flop

ELECTRICALLY TESTED PER:
MiL-M-38510/06101

The 10531 is a dual master-slave type D flip-flop. Asynchronous Set (S) and
Reset (R) override Clock (Cc) and Clock Enable (Cg) 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.

e 325 mW Max/Pkg (No Load)

¢ ftog = 125 MHz typ

® tpd=3.0nstyp

o tr, tf=2.5 ns typ (20% - 80%)

PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC BURN-IN
(CONDITION C)

veel 1 5 2 GND
Qq 2 6 3 51QTOVTT
Q 3 7 4 51 QTOVTT
R4 4 8 5 51 QTO V1T
Sq 5 9 7 GND
Ce1 6 10 8 OPEN
Dq 7 1 9 OPEN
VEE 8 12 10 VEE
Cc 9 13 12 OPEN
Do 10 14 13 OPEN
Ce2 1 15 14 OPEN
So 12 16 15 GND
Ro 13 1 17 51 QTOVTT
Q2 14 2 18 51QTO VT
Q2 15 3 19 51QTO VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT= —2.0 VMAX/- 2.2V MIN
VEE =-5.7 V MAX/~ 5.2 V MIN

Military 10531

MP
i

AVAILABLE AS

1) JAN: JM 38510/06101

2) SMD: N/A

3) 883: 10531/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

veer 0 7 [ vece
o 2 5] Q
4 [ ] @z
Ry E E Ro
$1 E E Sa
Cer [E] 1] g,
o [ [i0] Dy
vee [8] 5] c¢

LOGIC DIAGRAM

D17 Qb2

G p—3

Ry 4 — 1
Cc 9 —4

D T
Cez 1t

— 15

Dy 10— Q2

P |
Sp 12

MOTOROLA MILITARY MECL DATA
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R-S TRUTH TABLE CLOCKED TRUTH TABLE
R s Qp+1 c D Qn+1
L L Qn L 7] Qn
L H H H L L
H L L H H H
H H N.D. @ = Don’t Care
N. D. = Not Defined C=Cg+Cc

A clock H is a clock transition from a Low to a High state

Scope Input Scope Input
ch P +20V£0.005% T
o
BuF L | L 01uF
+20% LT T :20%
500 Yoor Yooz | teoyr S Rye
S
R 9]
TPIN I CL
Clock Pulse =
Generator Cg

100Q
Cc

- | D VEE

'—_L 0.1 pF i‘wog

:!: 20% +5.0%

[o]
-3.2V(-0.005 V)

NOTES

1.
2.

o NoOU AW

Perform test in accordance with test table: each output is tested separately.
Allinput and output cables are equal lengths of 50 Q coaxial cables. Wire length should be < 0.250 (6.35 mm)
from tp in to input pin and tp out to output pin.

. Outputs not under test should be connected to a 100 Q resistor to ground.
. Note that observed pulse amplitude is attenuated by one half.

. RL/2 =50 Q+5.0%.

.t =tf = 2.0 ns (20% - 80%).
. Scope Input = 50 Q GND.

. CL (test Jig) < 5.0 pF.

ViH2

Clock Input ViLe

Q Output
Frequency (OUT) = frequency (IN)/2

Figure 1. Fmax Test Circuit and Clock Input Sinewave

MOTOROLA MILITARY MECL DATA
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Scope Input Scope Input
S R
+20V0.005% Soope input
[]
I-C 25 F —L 0.1pF
500 500 = +20% 4 £20% 1
TPIN 1 v v | Scope Input
SotPu o \ cct 2 | trour A2 Q
Generator a;—’\ TPIN N 5 a \
PresetPuse  o— ) R
Generator L = L ‘ T o =
1002 3 1ooni Ce - % Ru2
3 OUT.
Cc \
:L — D a = C
= = VEE T
L O01pF
T +20%
| =
-3.2V{-0.005 V)
% —
/ T ViH2
7 50%
Set ViL2
ViH2

<~ m’\_
Clear Vi
PLH1 ‘_’I tPHL1

80%
50%
20%

QOUT ——] -

:l tTLH t 1THL
Sour tTHL TLH

)
tPHL1 tPLH1

NOTES

1.
2.

Perform test in accordance with test table: each output is tested separately.
All input and output cables are equal lengths of 50 Q 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 Q resistor to ground.
4. Note that observed pulse amplitude is attenuated by one half.

5. RL/2 =50 Q1+ 5.0%.

6.
7
8
9

Zoyr=50Q.
tp (Set & Reset) = 40 ns.

. PRR = 1.0 MHz.
. Scope Input = 50 Q to GND.

10. Cy_ (test Jig) < 5.0 pF.

Figure 2. Set and Reset Switching Test Circuit

MOTOROLA MILITARY MECL DATA
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Scope Input Scope Input
Cg D
+2.0V£0.005% Scopg nput
L - o
) l Lo X M.
::509 509:: :__E +20% ; +20% =
TPIN [ I Scope Input
Clock Pulse N Veer Vo2 | gpr SRR Q
Generator o—Q__IT_, Ce \
TPIN
— Q |
Data Pulse - a4 G I l 1
Genorator —_ P T =
> - > S
e we ® Ri/2
out
I_ Cc \
= = Q
= = R 1
VEE T CL
+—— 01pF -
T +20%
L F
-32V(-0.005 V)
tpD
[ ViHz
A 50%
Data Input —-—/ 1Delay =60 s - Vi
50%
Clock Input —/ w ] iz
tPLH2 <—-{ PHL2
80%
50%
aout A%
—tl tTLH - 1THL
dout THL tTLH
tPHL2 1PLH2

NOTES

1. Perform test in accordance with test table: each output is tested separately.
2. Allinputand output cables are equal lengths of 50 Q coaxial cables. Wire length should be <0.250 (6.35 mm)
from tp in to input pin and tp out to output pin.

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

. Note that observed pulse amplitude is attenuated by one half.

. RL/2=50 Q+5.0%.

- tpp(Data) = 150 ns, tpc (Clock) = 40 ns.

. PRR = 1.0 MHz.

. Scope Input = 50 Q to GND.

3
4
5
6. ZouT=50Q.
7
8
9
10. Cy_ (test Jig) < 5.0 pF.

Figure 3. Synchronous Switching Test Circuit and Waveform

MOTOROLA MILITARY MECL DATA
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;Z::p erature
Each MECL 10K series circuit has been designed to mest the dc specifications ViHt | ViLr | Vin2 | Vi | VimL | Vith | VEE | VEEt
shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25°C |-0780 | -1.850 | +1.11 | +0.31 | -1.475 | -1.105 | -52 | -3.2
in a test socket or mounted on a prin ircuit board and transverse air flow greater
. ?un N printed cirouit b .a dtransverse air flow g ,a Ta=125°C | -0.630 | -1.820 | +1.24 | +0.36 | -1.400 | -1.000 | -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tao=-55°C | -0.880 | -1.920 [ +1.01 | +0.28 | -1.510 | -1.255 | -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::":"o"als. Subgroup 1 Subgroup 2 Subgroup 3 Ve =0V, Output Load =100 Qto-2.0V
Min Max Min Max Min Max ViH1 ViL1 VITH VITL VEE | Vce PUT
VoH |iheh ge“‘p“‘ -093 | -078 | -0.825 | -063 | -1.08 | -088 | vV | 451213 [4-7,9-13 8 |1,16| 2.3,14,15
VoL bg‘l’;’ag:‘p”‘ -185 | -162 | -1.82 | -1545 | -1.92 | -1655 | V | 4,512,113 |4-7,9-13 8 [1,16] 2.3,14,15
VOH1 ;’Lﬁ’g;”'p”‘ 095 -0.845 -1.10 V | 451213 |4,7,9-13 |4,512,13 |4-7,9-13| 8 [1,16 | 2.3,14,15
VoL1 \';g‘l’;’ag:'p“' -1.60 -1.525 -1635 | Vv 4,5,12,13 |4-7,9-13(4,5,12,13|4-7,9-13| 8 [1,16 | 2,3,14,15
Power Supply R N _
'EE | Current 56 62 62 mA 8 |1,16 8
Input Current
"H | g 265 450 450 A 9 8 |1,16 9
Input Current
IH1 | pign 220 375 375 A 6, 11 8 |1,16 6, 11
TP i 330 565 565 | pA | 4.5.12,13 8 [1,16 | 4,512,13
Input Current
H3 | iigh 245 420 420 pA 7,10 8 (1,16 7,10
Input Current R . R .
I Low 0.5 0.3 0.5 A 4-7,9-13 8 1,16 | 4-7,9-13
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10531
QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;erntperature
Each MECL 10K series circuit has been designed to meet the dc specifications ViHt | Vi1 | Vibe | Ve | VimL | ViTH | Vee | VEEt
shownin the test table, after thermal equilibrium has been established. The circuitis TA=25°C |-0.780 | -1.850 [ +1.11 | +0.31  -1.475 (-1.105 | -52 | -3.2
in atest socket or mounted on a printed circuit board and transverse air flow greater 3
X . . . = -0.630 | -1.820 | +1.24 | +0.36 | -1.400 | -1.000 | -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=1257C
to - 2.0 volts. Tpo=-55°C | -0.880 | -1.920 | +1.01 | +0.28 | -1.510 | -1.2565 | -52 -32
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. ional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
p:?:,:,:?;s: Subgroup 9 Subgroup 10 Subgroup 11 Vce =20V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee VEEL P.U.T
tTLH Rise Time 1.1 4.5 1.1 4.9 1.0 4.6 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15
tTTHL Fall Time 1.1 4.5 1.1 4.9 1.0 4.6 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15
tPLH1 Propagation Delay 1.2 4.3 12 4.9 1.1 4.5 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15
tPLH2 Propagation Delay 1.5 4.5 1.5 5.0 14 4.6 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15
tPHL1 Propagation Delay 12 4.3 1.2 49 11 4.5 ns 4-7,10-13 2,3,14,15 1,16 8 2,3,14,15
tPHL2 Propagation Delay 1.5 4.5 1.5 5.0 14 4.6 ns 4-7,10-13 2,8,14,15 1,16 8 2,3,14,15
Toggle Frequency
ftog (max) 125 125 105 MHz 6, 11 2,15 1,16 8 2,3,14,15




MOTOROLA T
@ Military 10533
Quad Latch
ELECTRICALLY TESTED PER: ; f
MPG 10533 ; -
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. _ ’ , l , I I I
The outputs are gated when the output enable (G) 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). AVAILABLE AS
e 435 mW Max/Pkg (No Load)
® tpd=4.0nstyp
o t, tf = 2.0 ns typ (20% - 80%) 3 L MIA
3) 883: 10533/BXAJC
PIN ASSIGNMENTS X = CASE OUTLINE AS FOLLOWS:
FUNCTION DIL FLATS Lcc BURN-IN
(CONDITION C) PACKAGE&g:EB:;’ E
Veet 1 5 2 GND LCC: 2
Qo 2 & 8 51eToVT The letter “M” appears before
Do 3 7 4 GND the slash on LCC.
CE 4 8 5 OPEN
GO 5 9 7 OPEN
N
Qi 6 10 8 OPEN Veer [0 6] Veca
D1 7 1 9 GND ([:z B 5] 03
VEE 8 12 10 VeE = E % 03
D 9 13 12 GND — Cc
- & [3 @ o
G1 10 14 13 OPEN
at [5] 1] Q2
Q2 1 15 14 51 QTO VT Iy E % &
CE 12 16 15 OPEN vee 3] ab)
Cc 13 1 17 GND
D3 14 2 18 GND
Q3 15 3 19 51QTOVIT LOGIC DIAGRAM
Vcez 16 4 20 GND
BURN - IN CONDITIONS: Do 3 (e 2Q0
VIT= —-2.0 VMAX/-2.2V MIN
VEE =-5.7 VMAX/~5.2 V MIN Go 5 =
D17 o San
TRUTH TABLE TE 4 R
[ c D  Qn4t Cc 13 —
H TE 12 ™
7] %) L
L H L L
L H H D3 14 ——— 03 1503
@ = Don'’t Care
C=Cc+CE

MOTOROLA MILITARY MECL DATA

-95



10533

Channel A VCC; 20V Channel B
50 Coaxg
50 Q Coaxp
b spF T | L otwF Ly
= 2% LT | Tz =
Pulse
Generator 0~ D.UT Qutput
Input Coax el
j 0.1 uF +20%
T
[

Voo =-32V+£0.005V

NOTES
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. L1 = Lo : Matched for equal time delays.
4. V|N = has the following characteristics:

a) pulse width > 20 ns.

b) frequency = 1.0 MHz.

c)trandtf=2.0ns+0.2 ns.
5. Unused outputs should be loaded 100.Q to Gnd.

PS1
80 % 80 %
50 % 50 %
— 20% 20% —
VINA Ps2
220ns
tTLH tTHL
80% 80%
50 % 50 %
20% 20%
Vourt
= tp|, [ tPHL
e tppL [ tPLH
Vour
80% 80 %
50 % 50 %
20% 20 %
THL tTLH

Figure 1. Switching Test Circuit and Set/Reset Waveforms

MOTOROLA MILITARY MECL DATA
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10533

SWITCHING WAVEFORMS

VINA
160 ns | 40ns |
ViNB
Ps2
Pgt ------
VNG / \
Ps2

tSET tHOLD ]

50%

NOTES
1. Vi has the following characteristics:
a) Puise width > 40 ns.
b) frequency = 1.0 MHz.
c) tr and t = 2.0 ns + 0.2 ns (20% to 80%)

Figure 2. tgseTyp and tHoLD Waveforms

MOTOROLA MILITARY MECL DATA
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10533
QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS l:::pemure 7 v v v - S 7 v
Each MECL 10K series circuit has been designed to meet the dc specifications H L L L L T L
shown in the test table, after thermal equilibrium has been established. The circuitis TA=25°C |-0780 | -1.850 | -1.105 | -1.475 | +1.11 | +0.31 | -52 | -3.2
in atest socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.630 | -1.820 | -1.000 | -1.400 | +1.24 [+036 | -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. TA=-55°C |-0.880 |-1.920 | -1.255 | -1.510 | +1.01 [ +0.28 | -52 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional = = -
P:?am e:ers: Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load =100 Qto-2.0 V
Min Max Min Max Min Max VIH ViL ViH1 ViL1 VEE { Vece PUT
voy |HignOutput | g93 | _078 | -0.825 | -063 | -1.08 | -088 | V [3,7,9,12-14 8 |1,16] 2,6,11,15
Voltage
Low Output R R R _ _ _ 3,4,5,7,9,
VoL | voltage 1.85 1.62 1.82 1.545 1.92 1655 | V 10,12 - 14 8 |1,16 | 2,6,11,15
Low Output _ ~ N . _ _ . 3,4,7,9,12,
VoLt | voitage 1.85 1.60 1.82 1.525 1.92 1635 | V 18 5,10 3,7,13,14| 8 [1,16 | 2,6,11,15
High Output j j ; R _ ; 3,4,7,9,12, | 3,4,7,9, | 3,4,7,9,
VOH1 Voltage 0.95 0.78 0.845 0.63 1.10 0.88 \ 14 12,14 12,14 8 |1,16 | 2,6,11,15
Input Current
H1 High 350 595 595 A 5,10 8 |1,16 5,10
P Fs Current 245 415 415 | pA 7,9,14 8 [116] 7,914
M3 Ei‘;:‘ Current 265 450 450 | pA 4,12 8 [1.16] 412
lH4 :_’.‘g,‘,‘ Current 350 595 505 | A 13 8 |1.16 13
Input Current 3-5,7,9, 3-5,7,9,
| Low 05 03 05 KA 10,12- 14 8 |18 10,12-14
Power Supply R - . .
EE | carent 75 7 83 8 83 -8 mA 13 8 [1,16 8
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QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS T t
o ) . emperature | viy | Vi | Vin1 | Vit | Ps1 | Ps2 | VEE |VeeL
Each MECL 10K series circuit has been designed to meet the dc specifications o
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C |-0780 | -1.850 | -1.105 | -1.475 | +1.11 | +0.31 ) -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.630 | -1.820 | -1.000 | -1.400 | +1.24 [ +036 | -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor -
to - 2.0 volts. Tp=-55°C | -0.880 [-1.920 | -1.255 | -1.510 | +1.01 [+028 | -52 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
o Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vout | Vec | VEEL | Pst Ps2 PUT
- 3-5,7,9, 2,6,
tyLH | Rise Time 1.1 35 1.0 4.1 1.0 39 ns | 309214 | 11,15 | 1:16 8 [83,9,14(5/10,13| 2,6,11,15
3-5,7,9, 2,6,
tyHL | Fall Time 1.1 35 1.0 4.1 1.0 3.9 ns | 3042,14 | 11,15 | 116 8 [83,9,14(5/10,13| 2,6,11,15
tpLH/ | Propagation Delay 3-5,7,9, | 2,6,
tpH. | Clock to Output 1.0 5.4 1.0 6.3 1.0 5.8 ns | 0,92,14 | 11,15 | 116 8 13,9,14(5/10,13| 2,6,11,15
tPLH/ Propagation Delay 3-5,7,9, | 2,6,
tprL. | Data to Output 1.0 5.4 1.0 6.3 1.0 5.8 ns | 303214 | 11,15 | 116 8 [83,9,14(5/10,13| 2,6,11,15
tpLH/ | Propagation Delay 3-5,7,9, | 2,6,
tPHL | Gate to Output 1.0 3.1 1.0 3.6 1.0 3.3 ns | 30,42,14 | 11,15 | 116 8 [3914(510,13| 2,6,11,15
tset | Setup Time 25 25 25 ns | 35703 l2e | 1,18 | 8 2,6,11,15
3,4,7,9,
thold | Hold Time 1.5 1.5 1.5 ns 1214 | 2611 1,16 8 2,6,11,15




@ MOTOROLA

Dual J-K Master Slave
Flip-Flop

ELECTRICALLY TESTED PER:
MIL-M-38510/06104

The 10535 is a dual master-slave dc coupled J-K flip-flop. Asynchronous Set
(S) and Reset (R) are provided. The set and reset inputs override 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.

® 390 mW Max/Pkg (No Load)
® ftog =120 MHz typ

® tpd=3.0nstyp
® tr, tf=2.5 ns typ (20% - 80%)
PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
(CONDITION C)
Veet 1 5 2 GND
Q4 2 6 3 51QTOVTT
Q 3 7 4 51 QTO VT
Ry 4 8 5 51QTO VT
Sq 5 9 7 GND
Ky 6 10 8 OPEN
3 7 1 9 OPEN
VEE 8 12 10 VEE
c 9 13 12 OPEN
B 10 14 13 OPEN
K2 1 15 14 OPEN
Sp 12 16 15 GND
Ro 13 1 17 51QTO VT
Q2 14 2 18 51QTO VT
Q2 15 3 19 51QTO VT
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT= -2.0VMAX/-2.2V MIN
VEE =-5.7VMAX/-5.2V MIN

Military 10535

s

MP
i

AVAILABLE AS

1) JAN: JM 38510/06104

2) SMD: N/A

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.

Veer [0 6] Voce
Qr [2] 5] Q2
o [3] ie] Q@
R[] 5] Ry
St E E So
K [] [ %
5 O o] T2
vee [2] ] ¢
LOGIC DIAGRAM
51 5 ——-————y
7 — Q pb— 2
Ki6 —
I —
Q) p—3
Ry 4 ________J
q —tq
St Ty
. 0_2 b 14
11—
% 10 ———nl QP15

MOTOROLA MILITARY MECL DATA
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10535

R-S TRUTH TABLE CLOCKED TRUTH TABLE *

R S Qp+1 J K Qp+1

L L Qﬂ L L Qn

L H H H L L

H L L L H H

H H N. D. H H Qp
N. D. = Not Defined * Output states change on positive transition of
A clock H is a clock transition from a Low to a High state clock for J-K input condition preset

Scope Input Scope Input
+2.0V£0.005% Q

o

5 uF J_____L 04 uF
T +20%

[H +20% L —
r | | RL/2 Scope Input

Vect Veez | eour

Q
Q
PN — A To
Clock Pulse =
Generator O—Q_._._) c RL/2
100Q TPout
—3 _ N\
= Q
— K L
VEE T CL
+— 01pF
3 T 2%

ViL2 é
-32V(-0005 V)

NOTES

1.
2.

ONO G AW

Perform test in accordance with test table: each output is tested separately.
All input and output cables are equal lengths of 50 Q coaxial cables.
Wire length should be < 0.250 (6.35 mm) from tp in to input pin and tp out to output pin.

. Outputs not under test should be connected to a 100 Q resistor to ground.
. Note that observed pulse amplitude is attenuated by one half.
R(/2 =50 Q £ 5.0%.
tr = tf = 2.0 ns (20% - 80%).
. Scope Input = 50 Q GND. ViHe
. CL (test Jig) < 5.0 pF.

Clock Input ViLe

Q Output
QOutput

Frequency (OUT) = frequency (IN)/2

Figure 1. FpmaXx Test Circuit and Clock Input Sinewave

MOTOROLA MILITARY MECL DATA
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10535

Scope Input Scope Input
S R
Scope Input
+2.0V +0.005 % Q
L I o
l l L50F L o1 uF
S50 5003 Lo T o0% =
<> <> - I___I -
PN Scope Input
Set Pul \ Voot Vecz | troyr S M2 g
et Pulse o
Generator @ TPIN \ § a \ E]TL
PresetPulse ~ O— 4 ) R CL —
Generator T % =

(=]

K L
VEE T
] L 04pF
ViH2 L 1 o0%
-3.2V (-0.005 V)
Preset and Cleal |<—>tp
S r
/ t ViHg
7 50 %
Clear Vi
— t ViH2
'p
Preset Vi
tPLH1 tPHL1
80 %
50 % 20%
QouT
:’ tTLHY
qour (THLA
tPHL1 tPLH1

NOTES

1. Perform test in accordance with test table: each output is tested separately.

2. Allinput and output cables are equal lengths of 50 Q 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 Q resistor to ground.

4. Note that observed pulse amplitude is attenuated by one half.

5. R/2=50 Q £ 5.0%.

6. ZoyT=50Q.

7. tp (Set & Reset) = 40 ns.

8. PRR = 1.0 MHz.

9. ty=t{=2.0ns (20% - 80%).

10. Scope Input = 50 Q to GND.

11. CL (test Jig) < 5.0 pF.

Figure 2. Preset and Clear Switching Test Circuit

MOTOROLA MILITARY MECL DATA
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Scope Input

10535

+2.0V £0.005 %
(?

Scope Input
Q

suF L L o1pr

500 +20% L +20% =
TPIN Scope Input
\ Veer  Voe2 Ry/2 Q
Clock Pulse TPouT
Generator © Q;) Y \
C
T+ =
100Q S -
L/
= J TPouTt N
K a 1.
VEE T%
[} ! =
ViLe L o1 uf
T s20%
S =
-3.2V (-0.005 V)
q\ i T V2
/ 50%
Clock Input i ]
g Vi
PLH2 *»{ PHL2
80%
50 % .
Qout ok
-j tTLH2 :THLZ
qour ] THL2 TLH2
PHL2 tPLH2

NOTES
Perform test in accordance with test table: each output is tested separately.
All input and output cables are equal lengths of 50 Q coaxial cables. Wire length should be < 0.250 (6.35 mm)

1.
2.

CENO O A

from tp in to input pin and tp out to output pin.
. Outputs not under test should be connected to a 100 Q resistor to ground.
. Note that observed pulse amplitude is attenuated by one half.

RL/2 = 50 Q * 5.0%.

. ZoUT=50Q.
. tp (Clock) = 40 ns.
. PRR = 1.0 MHz.

t = t; = 2.0 ns (20% - 80%).

10. Scope Input = 50 Q to GND.
11. Ci (test Jig) < 5.0 pF.

Figure 3. Synchronous Switching Test Circuit and Waveform

MOTOROLA MILITARY MECL DATA
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10535

Scope Input
C
Scope Input
+2.0V+0.005 % °°po P
o
spF T | L otpF
x20% T T zoon =
TPIN 09 [ l Scope Input
Vecr  Veea Q
SetPuse . r NN c TPouT, Ri2
Generator 0? \
= Q
= ViL2 © S T cL
R =
100Q v Ry/2
- ouT
= J \
i 7 Q
R K VEE = CL
hie  o—J o~ o—rl * T
Pulse iso Q ¢ -
Generator _— L otpF
ViL2 o— L T +o0%
= S =
JorK Inputs
ViH2
50 %
ViL2

*tSETUP —\ T Ve
Clock Input m
ViL2
Q Out with K input /

Q Out with J input

A
-\ /

NOTES

1.
2.

*OOND O AW

Perform test in accordance with test table: each output is tested separately.
All input and output cables are equal lengths of 50 Q coaxial cables. Wire length should be < 0.250 (6.35 mm)
from tp in to input pin and tp out to output pin.

. Outputs not under test should be connected to a 100 Q resistor to ground.
. Note that observed pulse amplitude is attenuated by one half.
. RL/2 =50 Q+5.0%.

ZoyTt=50Q.

. tTHL = tTLH = 2.0 ns (20% - 80%).
. Scope Input = 50 Q to GND.
. CL (test Jig) < 5.0 pF.

10. For information only; not tested: tsetyp = 1.0 ns, thold = 0.75 ns.

Figure 4. Setup and Hold Test Circuit and Waveform

MOTOROLA MILITARY MECL DATA
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10535

QUIESCENT LIMIT TABLE *
Test Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Temperature [~ v v 7 v v 7 v
. T . I 1H2 L EE1
Each MECL 10K series circuit has been designed to meet the dc specifications H1 IL1 H L2 I ITH EE E
shownin the testtable, after thermal equilibrium has been established. The circuitis TA=25°C |-0.780 | -1.850 | +1.11 | +0.31 | -1.475 | -1.105 | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.630 | -1.820 | +1.24 | +0.36 | -1.400 | -1.000 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. TA=-55°C | -0.880 [-1.920 [ +1.01 | +0.28 | -1.510 | -1.255 | -52 | -32
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;:Inctiopals Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load =100 Qto - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 VITH VITL VEE | Vce PUT
Vo [|HignOutput | 593 | 078 | -0.825 | -063 | -1.08 | -088 | Vv | 4,512,13 8 |1,16| 2,3,14,15
Voltage
Low Output . R R . _ N
VoL Voltage 1.85 1.62 1.82 1.545 1.92 1655 | V 4,5,12,13 8 |1,16] 2,3,14,15
VOHT u‘;?g;“'p”' -0.95 -0.845 -1.10 V | 451213 [4,7,9-13|4,51213]4-7,9-13| 8 |1,16 | 2,3,14,15
VoL1 '\;g"’t“ag:'p”‘ -1.60 -1.525 -1635 | V 4,5,12,13 |4-7,9-13|4,5,12,13|4-7,9-13| 8 |1,16 | 2,3,14,15
Power Supply _ _ N
'EE | Gurrent 66 75 75 mA 8 [1,16 8
Input Current -
hH High 265 450 450 HA 6,7,9-1 8 1,16 | 6,7,9-11
Input Current
liH1 Hi‘;h 390 665 665 pA | 4,512,138 8 (1,16 | 4,5,12,13
Input Current R N . _
| o 0.5 0.3 05 A 4-7,9-13 8 |1,16| 4-7,9-13




901-¢
V1va 103N AHV.LININ VIOHOLOW

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS E::peramre
L . —_— ViH1t | ViL1 | ViH2 | ViL2 | VitL | VitH | VEE | VEE1
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 TA=25°C |-0780 | -1.850 [ +1.11 [ +0.31 | -1.475 | -1.105 | -52 | -3.2
in a test socket or mounted on a printed circuit board.and transverse air flow gre.ater TA=125°C | -0.630 | -1.820 | +1.24 [ +0.36 | - 1.400 | -1.000 | -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor -
10 - 2.0 volts. TA=-55°C | -0.880 | -1.920 | +1.01 | +0.28 | -1.510 | -1.255 | -52 | -32
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
‘ . . +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional = =
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0 V, Output Load = 100 Q to GND
Min Max Min Max Min Max ViH2 VIN Vour Vece VEEL PU.T
4,5
tTLH1 Rise Time 1 or 1 9,
tr | Fall Time 1 1.1 45 1.0 53 1.0 4.8 ns 6,7 11(; 11; 2,3,14,15 1,16 8 2,3,14,15
tTLH1 Rise Time 2 or 2,3, 14,15,
ALl | Fall Time 2 1.1 45 1.0 5.3 1.0 4.8 ns 9 2,3,14,15 1,16 8 10-13
. 6,7, 4,5,
tPLH1 Propagation Delay 1 1.01 5.0 1.0 59 1.0 5.4 ns 10,11 | 12,13 2,3,14,15 1,16 8 2,3,14,15
t Propagation Delay 1 | 1.01 50 10 59 10 54 | ons | BT | A5 | 231415 1,16 8 2,3,14,15
PHL1 pag v : - : - : - 10,11 | 12,13 | <> '% ' S
t Propagation Delay 2 1.0 45 1.0 53 1.0 48 ns 6.7, 4.5 2,3,14,15 1,16 8 2,3,14,15
PLH2 pag y . X B R A g 10, 11 12,13 s 9, 14, ’ 9, 14,
t Propagation Delay2 | 1.0 45 1.0 53 10 48 | ons | BT | A5 | 23,1415 1,16 8 2,3,14,15
PHL2 ropagation Delay . X . . . . 10,11 | 12,13 , 3, 14, ) , 3, 14,
ftog Toggle Frequency 125 115 105 MHz 9 2,15 1,16 8 2,15




@ MOTOROLA Military 10536
Universal Hexadecimal Counter

ELECTRICALLY TESTED PER: '\

5962-8774501 ae L .
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- ’ l I , l l I

strumentation.

Three control lines (S1, 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 AVAILABLE AS

inthe presetmode a clock pulse is necessary to load the counter, and the informa-

tion presenton the data inputs (D0, D1, D2, and D3) will be entered into the count- 1) JAN: N/A

er. Carry Out goes low on the terminal count, or when the counter is being preset. 2) SMD: 5962-8774501

This device is not designed for use with gated clocks, Control is via S1 and S2. 3) 883: 10536/BXAJC

* fCOUNT = 120 MHz typ PACKAGE: CERDIP: E

® tpd=33nstyp (C-Q) CERFLAT: F
=7.0nstyp (C-Cour) LCC: 2

=5.0ns typ (CIN - CouT)
The letter “M” appears before

the slash on LCC.
PIN ASSIGNMENTS

FUNCTION DL FLATS LCC BURN-IN

(CONDITION C) veer 0 ~ [@ Vee
Veet 1 5 2 GND 22 E % o

3 L3 4] Qg

= : ’ ° SreTevm Cour [ 3] Clock
Qs 3 7 4 steTOoVIT 5 [ 3 o,
Cout 4 8 5 51QTOVTT 0 [l @ o
D3 5 9 7 GND s [ 0] TN
D2 6 10 8 GND vee & 3] Sy
s2 7 1 9 OPEN
VEE 8 12 10 VEE
S1 9 13 12 OPEN
CIN 10 14 13 OPEN
Dy 1 15 14 GND
Do 12 16 15 GND
CLK 13 1 17 CP1
Qo 14 2 18 51QTOVIT
&1 15 3 1 s1QTOVTT
Vcez 16 4 20 GND

BURN - IN CONDITIONS:
VIT = —2.0 VMAX/—2.2 V MIN
VEE =-5.7VMAX/- 5.2V MIN
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FUNCTION SELECT TABLE
CiN S1 Sz OPERATING MODE
[} 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
7] H H Hold (Stop Count)
SEQUENTIAL TRUTH TABLE e
S1 S2 Do D1 D2 D3 C?ﬁrry Cl.o.ck Qo Q4 Q2 Q3 %’ﬁ
L L L L H H [7] H L L H H L
L H [%] (%] (%] Q L H H L H H H
L H %] (4] a (%] L H L H H H H
L H (%] %] (%] (%] L H H H H H L
L H [%] [Z] [7] [7] H L H H H H H
L H [%] (%] (%] [%] H H H H H H H
H H (%] (%] (4] (%] 2 H H H H H H
L L H H L L (%] H H H L L L
H L [2] [7] [7] [%] L H L H L L H
H L [%] (4] %] (%] L H H L L L H
H L (%] [%] [} [%] L H L L L L L
H L %] 123 %] %] L H H H H H H
@ = Don't Care

* Truth table shows logic states assuming inputs vary in sequence shown from top to bottom.
®e A clock H is defined as a clock input transition from a low to a high logic leve!.
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S19
S27
Carry In
10
-
7 00
78T B ]
Clock © . l
A N A '
i [} & o <L <) [}
12 14 1 15 6 3 4
Do Qo D1 Q1 D2 Q3 Carry Out
NOTE:

FLIP FLOPS WILL TOGGLE WHEN
ALL T INPUTS ARE LOW.

Figure 1. Logic Diagram
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V1vad TO3N AHVYLITIN VIOHOL0OW

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS izrsr:perature
V| \'/ V| \Y P P V| Vv
Each MECL 10K series circuit has been designed to meet the dc specifications H1 L1 1H2 L2 St S2 EE EEL
shown in the test table, after thermal equilibrium has been established. The circuitis TA=25°C |-0.780 | -1.850 | -1.105 [ -1.475 | +1.11 | +0.31 | -52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.630 | -1.820 | -1.000 | -1.400 | +1.24 | +0.36 | -5.2 .32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor =
to - 2.0 volts. TA=-55°C |-0.880 | -1920 | -1.255 | -1.510 | +1.01 | +0.28 | -52 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
:::'C"OPaL_ Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load = 100 Q to - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 ViH2 ViL2 VEe | Vce PU.T
High Output ) ; ; } ; : R R 2,3,4,14,
VOH Voltage 0.93 0.78 0.825 0.63 1.08 0.88 \ 5-7,9,11-13 13 8 1,16 15
Low Output R R R _ 2,3,4,14,
VoL Voltage -1.93 -1.62 1.90 1.545 2.00 1.655 \' 13 8 1,16 15
High Output ; } R R i N 2,3,4,14,
VOH1 Voltage 0.95 0.78 0.845 0.63 1.10 0.88 \ 8 1,16 15
Low Output B ; ; ; R 2,3,4,14,
VoL1 Voltage -1.93 1.60 1.90 1.525 2.00 1.635 \ 8 1,16 15
Power Supply _ B .
EE | Gurrent 125 138 138 mA 8 [1,16 8
Input Current
[[%] High 220 375 375 HA 5,6, 11,12 8 1,16 | 5,6,11,12
Input Current
IiH1 Hi‘;h 245 415 415 | pa 9,10 8 1,16 9,10
Input Current
IiH2 High 265 450 450 pA 7 8 [1,16 7
) Input Current 200 495 495 A 13 8 |[1,16 13
IH3 High H '
Input Current 5-7, R B
| Low 05 03 05 WA A 8 |1,16|5-7,10-13
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10536

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
. . . Temperature |y [ Vily | ViH2 | Viz | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications =
shown inthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C |-0780 | -1.850 | -1.105 | -1.475 | +1.11 | +031 | -52 | -32
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.630 | -1.820 | -1.000 [-1.400 [+1.24 [+036 | -52 [ -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. TA=-55°C |-0.880 | -1.920 | -1.255 |-1510 | +1.01 (+028 | -52 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
N +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Ve =2.0 V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt | Vcc | VEEL | Pst Pg2 P.UT
tTLH Rise Time 1.1 3.3 1.2 3.7 0.9 3.3 ns 12,13 4 1,16 8 7 5,6,9-12 2,3,14,15
tTHL Fall Time 1.1 3.3 1.2 3.7 0.9 33 ns 12,13 4 1,16 8 7 5,6,9-12 2,3,14,15
Propagation Delay 1.0 45 14 5.2 0.8 46 ns | 12,13 | 414 | 1,16 | 8 |67 | 5-79-11 | 2,314,15
t e 25 10.5 24 12.6 2.0 11.0 ns 12,13 4,14 | 1,16 8 6,7 | 5-7,9-11 | 2,3,14,15
pd CLK to Carry Out ' ' ' ’ . Y
Carry In to Carry Out 1.6 6.9 1.9 7.6 1.6 71 ns 12,13 4,14 1,16 8 6,7 5-7,9-11 2,3,14,15
Setup Time
Data (Dg to C) 35 3.5 3.5 ns 10,13 14 1,16 8 7 5,6,9,11,12 | 2,8,14,15
tset Select (S to C) 7.5 7.5 75 ns 10,13 14 1,16 8 7 |5,6,9,11,12 | 2,8,14,15
Carry In (C)N to C) 25 25 2.5 ns 10, 13 14 1,16 8 7 5,6,9,11,12 | 2,3,14,15
(C to C|N) 0 0 0 ns 10, 13 14 1,16 8 7 5,6,9,11,12 | 2,8,14,15
Hold Time
Data (Dg to C) 0 10 0 ns 10,13 14 1,16 8 7 156,911,12 | 2,3,14,15
thold Select (S to C) -1.0 -1.0 -1.0 ns 10, 13 14 1,16 8 7 156,911,112 ] 2,3,14,15
Carry In (C|N to C) 0 0 0 ps 10,13 14 1,16 8 7 156,911,112 ] 2,3,14,15
(Cto C)N) 1.5 1.5 1.5 ns 10,13 14 1,16 8 7 156,911,12 | 2,3,14,15
ftog Toggle Frequency 125 115 115 MHz 13 14 1,16 8 9 5,6,9-12 2,3,14,15
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Universal Decade Counter

ELECTRICALLY TESTED PER:
MPG 10537

The 10537 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. The syn-
chronous count feature makes the 10537 suitable for either computers or instru-
mentation.

Three control lines (S1, 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
inthe preset mode a clock pulse is necessary to load the counter, and the informa-
tion present on the datainputs (DO, D1, D2, and D3) will be entered into the count-
er.

Carry outgoeslow on the terminal count. The Carry Outonthe 10537 is partial-
ly decoded from Q1 and Q2 directly, so in the preset mode the condition of the
Carry Out after Clock’s positive excursion will depend on the condition of Q1 and/
or Q2. 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.

e 860 mW Typ/Pkg (No Load)

¢ fCOUNT = 150 MHz typ

¢ tpd=3.3nstyp (C-Q)
=7.0nstyp (C-CouT)
=5.0ns typ (CIN - CouT)

PIN ASSIGNMENTS

FUNCTION DIL  FLATS LCC BURN-IN
(CONDITION C)

Veet 1 5 2 GND
Q2 2 6 3 51 QTO VT
Q3 3 7 4 51 QTO VT
CouTt 4 8 5 51QTO VT
D3 5 9 7 GND
Do 6 10 8 GND
52 7 1 9 OPEN
VEE 8 12 10 VEE
S1 9 13 12 OPEN COUNTDOWN
CIN 10 14 13 OPEN
D1 1 15 14 GND
Do 12 16 15 GND
CLK 13 1 17 CP1
Qo 4 2 18 51QTOVTT COUNTUP
Q4 15 3 19 51QTO VT
Veee 16 4 20 GND

BURN - IN CONDITIONS:
VIT= -2.0VMAX/-22V MIN
VEE =- 5.7 V MAX/ - 5.2 V MIN

Military 10537

MPO
i

1) JAN: N/A
2) SMD: N/A
3) 883: 10537/BXAJC

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

the slash on LCC.

AVAILABLE AS

X = CASE OUTLINE AS FOLLOWS:

The letter “M” appears before

Veet E ~ | veee
Q [2 E Qq
B E 4] Qo

Cout E [13] Clock
D3 [£] 2] py
D2 E E D¢
S2 G E N
vee [g] 5] s

STATE DIAGRAMS

MOTOROLA MILITARY MECL DATA
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FUNCTION SELECT TABLE
S1 Sa OPERATING MODE
L L Preset (Program)
L H Increment (Count Up)
H L Decrement (Count Down)
H H Hold (Stop Count)
SEQUENTIAL TRUTH TABLE ¢
S S2 Do D4 D2 D3 Cia_ﬁry Cl:'i.ck Qp Q4 Q2 Q3 %8_6?
L L H H H L [%] H H H H L H
L H (%] %] (%] Q L H L L L H H
L H [%] [%] [%] (%] L H H L L H L
L H (%] [7] %] (%] L H L L L L H
L H [Z] [7] [7] [%] L H H L L L H
L H (%] [%] (%] (%] H L H L L L H
L H [%] (4] %] (%] H H H L L L H
H H g 7] 7] (%] (%] H H L L L H
L L H H L L (%] H H H L L H
H L [7] [7] [7] [%] L H L H L L H
H L [%] (7] (%] [%] L H H L L L H
H L [%] %] [%] %] L H L L L L L
@ = Don'’t Care

o Truth table shows logic states assuming inputs vary in sequence shown from top to bottom.
ee A clock H is defined as a clock input transition from a low to a high logic level.
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S19

s27

T
I
2l
J\
lD‘*'L,
— =

1 —

- =l il
oL
L

i
=)

et
&

13 >

Clock

%pD

Y

12 14

Do Qo
NOTE
FLIP FLOPS WILL TOGGLE WHEN
ALL T INPUTS ARE LOW.

2z <]

—_

LY

2 Q2

o
=

Figure 1. Logic Diagram

(=]
@

o 0/

Q3

Y|
3 4

Carry Out

Vcer =Pint
Vce2=Pin 16
VEg=Pin8
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Switching Time Test Circuit Counter Frequency Test Circuit
VIN Voet =Voca =20 Vde Vout VIN Veet =Voca = £2.0 Vde Vourt
[ﬁ Coax 25 ng T 0.1uF Coax Coax % “F:_E T 0.1kF Coax
1 16 1 16
CIN —o o—{CiN —o
CIN Qo 500 - CIN Qo 500
gj oo Qf—° o—o QI°
Clock D1 L o Clack o—{D1 8
Input / 3] D2 @ Input / o— D2 Q2
o—D3 qgzl—o 0—03 3o
PN o—{st TPout N o—{st TPour
°—152 Cour[—° °o—]s2 Cour—°
8 0.1 uF 8
Ay
T O1KF ; TO1KF
VEgL =-3.2 Vdc VEgL =-3.2Vde

(note b)

Cayn \
| (note @ ,
Clock 7 \ ,J \

+.11V

¢ 031V
CarryIn ,{ thold [~
DorS
’ (note ¢) l (noted
—/_\ tsetupH tsetup L
Clock
o/ N

NOTES

1. All input and output cables to the scope are equal lengths of 50 Q coaxial cable. Wire length should-be 1/4 inch from
TPN to input pin and TPQUT to output pin.

2. Unused outputs are connected to a 100 Q resistor to ground.

3. 50 Q termination located in each scope channel input.

4. PW 220 ns.

5. PRR = 1.0 MHz.

6.ty = t = 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 (C) that information must be present at the input D or S.
thold is the minimum time after the positive transition of the clock pulse (C) that information must remain unchanged at the input D or S.

Figure 2. Test Circuits and Waveforms
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(23,14,15)

Cin
(10)

©
$1

]
$2

(11,12)
(5.8)
D

(13)

Q

{
{
{
{
{

10537

7 1

VH —— e
ViHp — — —|
VILA — — —]
ViL

VH — — —}

VIHA — — —

VIA — — —}

ViL

VH — — L

VHA — — —|

ILA — —
ViL

VIH T

VIHA—™ =T~

ViLA —

VI — — —

ViH
VA — 1T
T et e
ViL

|

Test No. 1

Figure 3. Threshold Sequence for VoA, VOHA Tests
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10537

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;:rsr:peralure
V| V V V P, P V| V|
Each MECL 10K series circuit has been designed to meet the dc specifications H1 IL1 H2 L2 S1 S2 EE EEL
shown inthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C |[-0.780 | -1.850 | -1.105 | -1.475 [ +1.11 [+0.31 | -52 | -32
in a test socket or mounted on a printed circuit board and transverse air flow greater TA=125°C | -0.630 | -1.820 | -1.000 | -1.400 [+ 124 |+036 | -5.2 .32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
1o - 2.0 volts. TA=-55°C |-0.880 | -1.920 | -1.255 | -1.510 | +1.01 [+028 | -52 | -32
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;::wcﬁop aL Subgroup 1 Subgroup 2 Subgroup 3 Vcc =0V, Output Load=100Qto - 2.0 V
Min Max Min Max Min Max ViH1 ViL1 VEE Vee PUT
VoH Cgf;ge“‘p“' 093 | -078 | -0.825 | -063 | -1.08 | -088 | V 5-7,9,11-13 13 8 1,16 2,3,4,14,15
Low Output N R R
VoL Voltage -1.85 -1.62 1.82 -1.545 1.92 1.655 \ 13 13 8 1,16 2,3,4,14,15
High Output N ; N
VOH1 | Voltage™ 0.95 0.845 1.10 v 8 1,16 2,3,4,14,15
Low Output R R
VoL1 Voltage** -1.60 1.525 1.635 \ 8 1,16 2,3,4,14,15
Power Supply R R R
EE | corrent 150 165 165 mA 8 1,16 8
Input Current
[I1¥] High 220 375 375 HA 5,6, 11,12 8 1,16 5,6,11,12
Input Current
hH1 High _245 415 415 pA 9,10 8 1,16 9,10
Input Current
H2 | figh 265 450 450 HA 7 8 1,16 7
Input Current
H3 | pigh 290 495 495 nA 13 8 1,16 13
Input Current 5-7, R R
(TR iy 0.5 0.3 0.5 pA 10- 14 8 1,16 5-7,10- 14

** See Figure 3
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;2,5,} perature
o . I ViH1 | ViLt | ViH2 | V2 | Ps1 | Ps2 | VEg | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications =
shown inthe test table, after thermal equilibrium has been established. The circuitis TA=25°C |-0.780 | -1.850 | -1.105 | -1.475 | +1.11 | +0.31 | -5.2 | -3.2
inatest socket ormounted on a printed circuit board and transverse air flow greater TA=125°C | -0.630 | -1.820 | -1.000 | -1.400 [ +1.24 [+0.36 | -52 | -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor =
t0 - 2.0 volts. TA=-55°C | -0.880 | -1.920 | -1.255 | -1.510 | +1.01 | +0.28 | -52 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
P:::n:g::rs: Subgroup 9 Subgroup 10 Subgroup 11 Ve =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max CLK VIN Vout | Vcc | VEEL Pg1 Pg2 |P.U.T
tTLH Rise Time 1.1 3.3 12 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
CTHL 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 45 14 52 0.8 46 ns 7,10,12,13 | 4,14 | 1,16 |8,11,12 |5-7,13 | 9,10 | , .,
t S 25 10.5 24 12.6 2.0 11.0 ns 7,10,12,13 | 4,14 | 1,16 |8,11,12 |5-7,13 | 9,10 '
pd CLK to Carry Out 10 1 : : e g ' 4,14
Carry In to Carry Out 1.6 6.9 1.9 7.6 1.6 71 ns 7,10,12,13 | 4,14 | 1,16 |8,11,12 [ 5-7,13 [ 9,10 414
Setup Time
Data Inputs 3.5 35 3.5 ns 13 [7,10,12,13 14 1,16 8 7 7,10 14
\ Select Inputs 7.5 75 75 ns 13 |7,10,12,13 | 14 [ 1,16 8 7 7,10 14
set - 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
) Data Inputs 0.0 0.0 0.0 ns 13 17,10,12,13 | 14 1,16 8 7 7,10 14
hold | Select Inputs -25 -25 -25 ns 13 [7,10,12,13 | 14 | 1,16 8 7 7,10 | 14
Carry In Inputs -1.6 -1.6 -16 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
fcount | Counting Frequency 125 115 115 MHz 13 14 1,16 8 7,9 14
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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.

e 610 mW Max/Pkg (No Load)
o fiog =150 MHz typ
® tpd =2.5 ns typ (20% - 80%)

PIN ASSIGNMENTS

Military 10538

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10538/BXAJC

X = CASE OUTLINE AS FOLLOWS:

FUNCTION DIL FLATS LCC BURN-IN
(CONDITION C) PACKAGE: CERDIP: E
veet 1 5 2 GND CERFLAT: F
Q3 2 6 3 51 Qto VT Lcc:2
Q3 3 7 4 51 Qto V1T The letter "M” appears before
Qo 4 8 5 51 Qo VT the slash on LCC.
S3 5 9 7 GND
So 6 10 8 GND \
Co 7 1 9 OPEN veer [ 6] veca
VEE 8 12 10 VEE s [2] ] o
Reset 9 13 12 OPEN @ [ <] o
Sq 10 14 13 GND Q2 [] ] o
Sg 11 15 14 GND s3 [3] 2] ¢
c 12 16 15 OPEN
! S2 [¢] ] So
Q1 13 1 17 51Qtovrr ¢ [ o] s
?2 14 2 18 51 Qto V1T vee ] (9] Reset
Qo 15 3 19 51 Qto VT
Veez 16 4 20 GND
BURN - IN CONDITIONS:
VIT =-2.2 V MIN/ - 2.0 V MAX LOGIC DIAGRAM
VEE =-5.7 V MAX/- 5.2V MIN
So Q 1 Q1 S5 Qo S3 Q3
1 T 159 109 189 69 49 59 2
‘_ S l__ 3 |_ s s
D1 Q- Dy Q- D1 apH Dy Q
Q —1D, Q Q [y Q
12 - D2 - C1 - —102 -
Clock ©—]Cy oM —1C1 Q C2 Q C1 Q
R R l R R
9
Reset [o, 3
wl L7
Q © o3}

MOTOROLA MILITARY MECL DATA
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BI-QUINARY BCD
(Clock connected to C2 (Clock connected to C1
and Q3 connected to C1) and QO Connected to C2)
COUNT Q1 ]Q2 Q3 | Qo COUNT Q | Q1 |Q2 | Qg
0 L]jL|L]L 0 [
1 H|lL|L|[L 1 H|lL|L]L
2 L{H L L 2 L{H]|L]|L
3 H H L L 3 H H L L
4 L|L|[HI|L 4 L{L|H]L
5 L L L H 5 H L H L
6 H L L H 6 L H H L
7 L{H|LI[H 7 HIH|H]|L
8 H H L H 8 L L L H
9 L|JL|IHI]H 9 H|L|]L]H

Clock connected to C
Qg connected to Cp

Figure 1. Counter State Diagram-Positive Logic

VIN Voot =Vece =20 Vde vout

Coax 25 uF T ﬂ_: 0.1 uF Coax

o—|Cn —o
- CIN Qo 0a
o—po Q™°
o—{ D1 o
(I:f:?)ﬁ‘t( / o—D2 @

o0— D3 3o

N o—{st TPout
o—s2 Tour—°

8
0.1 pF :_-I; x 01 f
Psi =
VEEL =-3.2Vde

Figure 2. Test Circuit
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VINA l Psz
i‘ 60 ns J .
ViNg | Pg2
|
I
l
|
|
| |
! |
| |
I
I tr I t
I l
tPHL
NOTES PLH
1. Allinput and output cables to the scope are equal lengths of 50 Q coaxial cable. Wire length should be 1/4 inch from TP\ to input pin
and TPoyT to output pin. )

2. Unused outputs are connected to a 100 Q resistor to ground.
3. 50 Q termination located in each scope channel input.

4. PW2>20ns.

5. PRR = 1.0 MHz.

6. t=1t=2.0 ns + 0.2 ns (20% to 80%).

7. Duty Cycle = 50%

8.

50 02 resistor in series with 50 Q coax constituting the 100 Q load.

Figure 3. Switching Test Circuit Waveforms
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
. . X o Temperature | ViH1 ViL1 ViH2 | ViL2 Pg1 Ps2 VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
shown inthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -078 | -1.85 | -1.105 | -1.475 | +1.11 | +0.31 | -52 | -32
in a test socket or mounted on a printed circuit board and transverse air flow greater TpA=125°C | -063 | -1.82 [-1.000 [-1.400 | +1.24 | +036 | -5.2 32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tpo=-55°C | -0.88 | -1.92 |-1.255 | -1.510 | +1.01 | +0.28 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
F ional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unction
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load =100 Qto - 2.0 V
Min Max Min Max Min Max VIH1 ViL1 P1,2,3 VEE Vee P.UT
VoH | High Output Voltage | -0.93 | —0.78 |-0.825 | —0.63 | ~1.08 | —0.88 v 95; ?-1 8 1,16 2,3,4,13,15
VoL Low Output Voltage -185 | -162 | —1.82 |-1545 | -1.92 | -1.655 Vv 95: ?1 8 1,16 2,3,4,13,15
VOH1 | High Output Voltage | —0.95 | ~0.78 |-0.845 | 063 | -1.10 | —088 | Vv ot ol 8 1,16 | 2.34,13,15
VoL1 |LowOutputVoltage | -1.85 | -1.60 | —1.82 |-1525 | -1.92 [-1635 | V ol on 8 1,16 | 2,3,4,13,15
Power Supply Drain _ _ _
IEE Current 88 97 97 mA 8 1,16 8
iH Input Current High 220 375 375 HA 12 8 1,16 12
41 | Input Current High 245 415 a5 | oua | 26 8 1,16 5,6, 10, 11
lH2 | Input Current High 290 495 495 nA 7 8 1,16 7
H3 | Input Current High 410 700 700 pA 9 8 1,16 9
W | nput Current Low 05 03 05 uA ol 8 1,16 5-7,9-12




ford &
VLIVAd 103N AHVLITIN VIOHOLOW

10538

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)
Each MECL 10K series circuit has begq d_esigned to meet thg dc specifigatiqqs Temperature { Vjy viL Vi1 | ViLt Ps1 Ps2 VEE | VEEL
shownin 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 Ta=25°C 078 | -1.85 | -1.105 | -1.475 | +1.11 | 4031 | 52 32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125°C -0.63 | -1.82 | -1.000 | -1.400 | +1.24 | +0.36 -5.2 -3.2
to 0.0 volts.
Ta=-55°C -0.88 -1.92 | -1.255 | -1.510 | +1.01 | +0.28 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
! +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
::?:r:::'earls: Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0 V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vce VEEL Ps1 Pgs2 PUT
tr Rise Time 11 4.5 11 5.0 1.1 47 ns 5,7,9,10 |2-4,13-15] 1,16 6,10 9,10 2-4,13-15
t Fall Time 1.1 4.5 1.1 5.0 1.1 4.7 ns 5,7,9,10 {2-4,13-15| 1,16 6, 10 9,10 2-4,13-15
Propagation Delay N R R R
tPHL CtoQy, Qs Q3 15 5.0 1.5 6.2 1.4 6.2 ns 57,910 |2-4,13-15| 1,16 8 6, 10 9,10 2-4,13-15
Propagation Delay R R R R
tPLH CtoQg, Qo 1.5 4.8 1.5 5.5 14 55 ns 5,7,9,10 |2-4,13-15| 1,16 8 6,10 9,10 2-4,13-15
tpHL | §/oPagation Delay 15 5.0 15 6.2 14 52 ns |57,910|2-413-15| 1,16 8 6,10 | 9,10 |2-4,13-15
tpLy | Eropagation Delay 15 5.0 15 6.2 14 | 55 ns  |5,7,9,10 [2-4,13-15| 1,16 8 6,10 | 9,10 |2-4,13-15
flog | Toggle Frequency 125 125 125 MHz | 7,12 2,14 1,16 8 & 2,14
NOTES:

P1) _|——|_ ViH

ViL

P2) J— ViH1

ViL

P3) __I_ ViLy

ViL




@ MOTOROLA Military 10541

Four Bit Universal
Shift Register

el aNorref
Py N
ELECTRICALLY TESTED PER:
5962-8855701 ” Po
The 10541 is a four-bit universal shift register which performs shift left, or shift
right, serial/parallel in, and serial/parallel out operations with no external gating. ’ I I ’ l l ’
Input S1 and Sz control the four possible operations of the register without exter-
nal gating of the clock.

The flip-flops shiftinformation 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 AVAILABLE AS
inputs are all data type inputs; four for parallel entry data, and one for shifting in
from the left (DL) and one for shifting in from the right (DR).

1) JAN: N/A
e 585 mW Max/Pkg (No Load) 2) SMD: 5962-8855701
o fghift = 200 MHz typ 3) 883: 10541/BXAJC

o 1y, t = 1.5 ns typ (20% - 80%) X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
PIN ASSIGNMENTS LCC: 2
FUNCTION DIL FLATS LCC ‘BURN-IN The " bet
he letter “M” appears before
(CONDITION C) the slash on chc?
Veer 1 5 2 GND
Q2 2 6 3 51 Qto VT
Q3 3 7 4 51QtoVTT
—/
c 4 8 5 CP1 veer E E Ve
DR 5 9 7 OPEN q E
D3 6 10 8 GND 2 5] o
Sp 7 1 9 OPEN o [3] [14] @
VEE 8 12 10 VEE c E E] DL
D> 9 13 12 GND oA E L_Z_I
1

S4 10 14 13 OPEN Bo
D4 11 15 14 GND D3 E‘: E D1
Do 12 16 15 GND S E E 59
DL 13 1 17 OPEN

vee 1] o
Qo 14 2 18 51 Q1o VTT
Qq 15 3 19 51QtoVyT
Veez 16 4 20 * GND

BURN - IN CONDITIONS:
VIT= - 2.0 VMAX/-2.2 V MIN
VEE =-5.7 VMAX/-5.2 V MIN

MOTOROLA MILITARY MECL DATA
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LOGIC DIAGRAM
D3 D2 D1
Parrellel Enter ?

St O

1of4
52 oA Decoder

s e
= 0
5

—

Shift
Hold Left
| DQ
c C
¢ o>
Q3 Q2
Channel A Channel B
Vec=+20V
Coaxp cc ?+ Coaxg
asuF [ L o1pF
+20% T T+ o0% |
- - g 50Q
Pulse
Generator  O—d___) DUT
Input
NOTES
1. Pulse generator must be capable of rise and fall times 8
of 2.0 ns + 0.2 ns. ) 1 0.1 F + 20%
2. Length of Coaxp and Coaxp should be equal for equal time delay. T
3. 3:1 divider maybe used. ° =
4. Unused outputs should be loaded 100 € to ground. VEEL =-32Vde
4.t =t§=2.0 ns + 0.2 ns (20% to 80%) +0.005V
Figure 1. Switching Test Circuit and Waveforms
TRUTH TABLE
SELECT OUTPUTS
S1 Sp OPERATING MODE Qon+1 | Q1n+1 | Q2n+1 | Q3n+1
L L Parallel Entry Do D4 Do D3
L H Shift Right * Q1 Q2n Q3n DR
H L Shift Left * DL Qon Qin Q2n
H H Stop Shift QO0p Qin Q2n Q3n

* Outputs as exist after pulse at “C” input conditions as shown,
(Pulse = Positive transition of the clock input.).

MOTOROLA MILITARY MECL DATA
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_— — — — ——  Pgy
ViNA Ps2
Ps1
VINB Ps2
Pst
Vout Ps2
Ps1
7 50%
ViNG Ps2
— tHold
—— — — — — — Py
50%
VIND Ps2
(and Select) Fe— tSetup
A
Vout

NOTES .

1. VN has the following characteristics:
a) pulse width = 20 ns.
b) frequency = 2.0 MHz.
c)trandtf=2.0ns+0.2ns.

Figure 2. Switching Test Circuit Waveforms

MOTOROLA MILITARY MECL DATA
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;:sm'perature
Each MECL 10K series circuit has been designed to meet the dc specifications ViH Vi | Vet | Viin | Ps1 | Ps2 | VEE | VEEL
showninthe testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 [-1.105 | -1.475 [ +1.11 [ +031 | -52 | -3.2
in a test socket or mounted on a printed circuit board an verse air f
. . L P . dtransvers low grgater Ta=125°C | -0.63 -1.82 [ -1.000 | -1.400 | +1.24 [ +036 | -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Tp=-55°C | -0.88 | -1.92 |-1.255|-1.510 | +1.01 | +0.28 [ -5.2 [ -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;unctiop al;. Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Q to - 2.0V
Min Max Min Max Min Max VIH ViL ViH1 ViL1 VEE Vee P.UT
High Output N R ) ; N ) 4,5,9,11,
VOH Voltage 0.93 0.78 0.825 0.63 1.08 0.88 \ 12 4 8 1,16 2,3,14,15
Low Output } R R R 4,5,9,
VoL Voltage -1.85 -1.62 1.82 1.545 1.92 1.655 \ 4 11,12 8 1,16 2,3,14,15
Low Output . N N . ) ) 4-7, 4-7, 4-7, 4-7, i i
VoLt | Voltage 1.85 | -1.60 1.82 1.525 192 | -1635 | V 9.1 9-13 9.1 0-1 8 1,16 | 2-4,13-15
High Output . i ; ) ; 3 4-7, 4-7, 4-7, 4-7, _ _
VOH1 | Voltage 095 | -0.78 | -0.845 | -063 1.10 088 | V 9-1 0-13 g1 g1 8 1,16 | 2-4,13-15
input Current 5,6,9, .
IIH1 High 220 375 375 RA 1-13 8 1,16 5,6,9,11-13
Input Current
H2 | frigh 245 415 415 HA 7,10 8 1,16 7,10
I Input Current 265 450 450 A 4 8 1,16 4
IH3 High K '
Input Current 4-7, 4-7,
I Low 0.5 0.3 0.5 pA 9.1 8 1,16 0-13
Power Supply _ R R
IEE | Drain Currem 102 112 12 mA 8 1,16 8
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V1va 103N AHVLITIN VIOHOLOW

QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Iest "
e ciroi , —— emperature 1 vy | vie | Vit Pst | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C | -078 | -1.85 | -1.105 | -1.475 | +1.11 [ +0.31 | -52 | -3.2
inate: nted on a prin ircuit board and transverse air flow gr r
ina stsc?cketorm?u t'do‘ aprinted circ ad.a d trans i ge.ate TA=125°C | -063 | -182 | -1.000 | -1.400 | +124 | +036 | -52 | -32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. TA=-55°C | -0.88 | -1.92 |-1.255 [-1.510 | +1.01|+028 | -5.2 | -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Pg:':r::?;s: Subgroup 9 Subgroup 10 Subgroup 11 Vce = 2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouT Vce | VEEL P.U.T
tTLH | Rise Time 14 3.3 10 39 10 36 s | 485 | 231415 | 1,16 8 2,3,14,15
ttHL | Fall Time 1.1 33 1.0 39 10 36 ns ";'16'1% 2,3,14,15 1,16 8 2,3,14,15
tpHL | Propagation Delay 18 38 2.0 45 17 41 ns ";'16'12' 2,3,14,15- | 1,16 8 2,3,14,15
tpLH | Propagation Delay 18 3.8 2.0 45 17 41 ns | 485 | 231415 | 1,16 8 2,3,14,15
Setup Time Data 4,6,9,
Setup | input 25 3.0 3.0 ns | 0 | 231415 1,16 8 2,3,14,15
thold | Hold Time Datalnput | 1.5 15 15 s [ 453 281415 | 116 8 2,3,14,15
Setup Time Select 4,6,9,
Setwp | inputs 5.0 7.0 7.0 L A 3,14 1,16 8 2,3,14,15
Hold Time Select 4,6,9,
thod | Input 15 15 15 L 3,14 1,16 8 2,3,14,15
fiog | Toggle Frequency 150 150 150 MHz | 4% 3,14 1,16 8 14
fshit | Shift Frequency 150 150 150 MHz | 485 3,14 1,16 8 14




@ MOTOROLA Military 10553

Quad Latch
ELECTRICALLY TESTED PER:
MPG 10553

The 10553 is a high speed, low power, MECL quad latch consisting of four bist- ” Po
able latch circuits with D type inputs and gated Q outputs. Open emitters allow
alarge number of outputs to be wire-ORed together. Latch outputs are gated, al- ’ I I I l ’
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.

o 435 mW Max/Pkg (No Load) AVAILABLE AS
® tpd=4.0nstyp
o tr, tf = 2.0 ns typ (20% - 80%) 1) JAN: N/A
2) SMD: N/A
3) 883: 10553/BXAJC
PIN ASSIGNMENTS X = CASE OUTLINE AS FOLLOWS:
FUNCTION DIL FLATS LCC  BURN-IN
PACKAGE: CERDIP: E
(CONDITION C) CERFLAT: F
Veet 1 5 2 GND LCC: 2
Qo 2 6 3 51 Qto VTT
Do 3 7 4 GND The letter "M” appears before
TE 4 8 5 OPEN the slash on LCC.
Go 5 9 7 OPEN
Q 6 10 8 N
1 51Qto VT Yoy O ] Voo
D4 7 1 9 GND o [ 5
VEE 8 12 10 VEE 0 Qs
D2 9 13 12 GND Do B 4] Dy
[} 10 14 13 OPEN CE [4] 5] ¢
Qo M 15 14 51Qtover Go [ 2] g
CE 12 16 15 OPEN ar [E ] g,
Cc 13 1 17 OPEN 0y [7] o] &
D3 14 2 18 GND vee 8] 5] 0,
Q3 15 3 19 51 Qto VT
Vecee 16 4 20 GND
LOGIC DIAGRAM
BURN - IN CONDITIONS: Dg3 ———— 200
VIT=-2.2V MIN/ - 2.0 V MAX
VEE =—-5.7VMAX/-52V MIN _al g
TRUTH TABLE
e | -
[ c D Qnsq Go5 — __E)oL 601
I
H 2 @ L D17 '
L H p Qn CE4 R
13 e
L L L L c_c : N
@ = Don’t Care D9 "E—Z—F—:D‘— 1Qp
Cc=Cc+CE & 10
L] N
_ 1
byth —— = @ :D‘— 503

MOTOROLA MILITARY MECL DATA
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Channel A
50 Q Coaxp
Ly
Pulse 50 Q Coax
Generator O——,
Input

NOTES
1. L1 = Lp :Matched for equal time delays.
2. 2:1 divider may be used.
3. Unused outputs should be loaded 100 Q to ground.

D.UT

Channel B

50 Q Coaxg

Qutput

[o]
VEEL =-3.2 Ve
+0.005V

Figure 1. Switching Test Circuit

80 %

80 %

50 % 50%
— 20% 20%
VIN
>20ns
80%
50 %
20 %
vout 0
tPLH
- 1
Vout PHL
80%
50%
20%
tTHL

NOTES

1. ViN waveform has the following characteristics:
a) Pulse width > 20 ns.
b) frequency = 1.0 MHz.
c)trandtf=2.0 ns £0.2 ns.

Figure 2. Switching Test Circuit Waveform

L2

MOTOROLA MILITARY MECL DATA
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Psi
VINA
Ps2
160 ns | 40ns |

Psy

ViNB

le— 20 ns

3 2
Pgy --------

ViNe
Ps2

ViNA

Figure 3. Switching Test Circuit (continued)

Ps1
Vina /50%
C—Z———--———-—-——————PSQ

1Set tHold

50% 50%
VINE

D Ps2

Vout

Figure 4. tsetyp and tHold Waveforms

MOTOROLA MILITARY MECL DATA
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10553
QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS ;:::penmrc Vin vie T Vi T Viis | Pssy Ps2 | Ver | VeeL
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 Ta=25°C | -0.78 [ -1.85 |-1.105 | -1.475 | +1.11 | +0.31 | 52 | -3.2
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 [-1.000 | -1.400 | +1.24 | +0.36 | -52 32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. TpA=-55°C | -0.88 | -1.92 | -1.255 [ -1.510 | +1.01 | +0.28 | -5.2 32
Symbol Parameter Limits Units 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 =0V, Output Load =100 Q to -2.0 V
Min Max Min Max Min Max ViH ViL ViH1 ViL1 VEg | Vcc PUT
VOH | High Output Voltage | -0.93 | —0.78 |-0.825 | -0.63 | —1.08 | —0.88 vV [3791314 8 1,16 | 2,6,11,15
VoL |LowOutputVoltage | -1.85 | —162 | -182 |-1.545 | 192 |-16855| v 8.5 8 |1,16 | 2,611,15
VoL1 | Low Output Voltage -185 | -1.60 | -182 [-1525| -1.92 |-1.635 \ 3,7,9,14 5,10 sig. 8 1,16 | 2,6,11,15
VOH1 | High Output Voltage -095 [ -0.78 | -0.845 | -0.63 | —-1.10 | ~0.88 v 3,7,9,14 g' 17 . | 510 8 1,16 | 2,6,11,15
liH1 Input Current High 290 495 495 A 13 8 1,16 13
. 3,4,7,9, 3,4,7,9,
IiH2 | Input Current High 245 420 420 HA 12,14 8 1,16 12,14
143 | Input Current High 350 595 595 nA 5,10 8 1,16 5,10
3-5,7,9, 3-5,7,9,10,
i Input Current Low 0.5 03 05 nA 10,12- 14 8 1,16 12-14
Power Supply Drain - _ _
€E | current 75 83 83 mA 8 |1,16 8
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10553

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)
Each MECL 10K series circuit has begp d.esigned to meet thg dc speciﬁgatiqqs Temperature [ Vjy ViL ViH1 ViL1 Psy Pg2 Veg | VEEL
shownin 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 TA=25°C 078 | -1.85 | -1.105 | -1475 | +1.11 | +031 | -52 3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125°C -0.63 | -1.82 | -1.000 | -1.400 | +1.24 | +0.36 -5.2 -3.2
to - 2.0 volts.
Ta=-55°C -0.88 -1.92 | -1.255 | -1.510 | +1.01 +0.28 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;:?ctlonala. Subgroup 9 Subgroup 10 Subgroup 11 Vce =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vee | VEEL | Pst Ps2 P.UT
I 3-5,7,9, 5,10,
tTLH Rise Time 1.1 3.5 1.0 4.1 1.0 3.9 ns 10, 12,14 2,6,11,15| 1,16 8 3,9, 14 13 2,6,11,15
3-5,7,9, 5,10,
tTHL Fall Time 11 35 1.0 4.1 1.0 3.9 ns 10, 12,14 2,6,11,15] 1,16 8 3,9, 14 13 2,6,11,15
tpHL/ | Propagation Delay 3-5,7,9, 5, 10,
tpLH Clock to Output 1.0 5.6 1.0 6.6 1.0 6.1 ns 10, 12,14 2,6,11,15| 1,16 8 3,9, 14 13 2,6,11,15
tpHL/ | Propagation Delay 3-5,7,9, 5,10,
tPLH Data to Output 1.0 54 1.0 6.3 1.0 5.8 ns 10, 12, 14 2,6,11,15( 1,16 8 3,9 14 13 2,6,11,15
tpHL/ | Propagation Delay 3-5,7,9, 5,10,
tPLH Gate to Output 1.0 3.1 1.0 3.6 1.0 3.4 ns 10, 12,14 2,6,11,15| 1,16 8 3,9 14 13 2,6,11,15
tg | Setup Time 25 25 25 ns 31'17'1% 2,6,11,15 | 1,16 | 8 2,6, 11,15
3,4,7,
tH Hold Time 15 15 15 ns 9,14 2,6,11,15| 1,16 8 2,6,11,15




@ MOTOROLA
Quad 2-Input 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 DOO,
D10, D20, and D30 and a low (L) level enables data inputs D01, D11, D12, and

D31.

e 280 mW Max/Pkg (No Load)

® thd =2.5ns typ (Data to Q)
= 3.2 ns typ (Select to Q)

e tp, tf = 2.5 ns typ (20% - 80%)

PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC
Qo 1 5 2
Q1 2 6 3
D11 3 7 4
D10 4 8 5
Dot 5 9 7
Doo 6 10 8
NC 7 1 9
VEE 8 12 10
Select 9 13 12
D31 10 14 13
D30 1 15 14
D21 12 16 15
D20 13 1 17
Q3 14 2 18
Q2 15 3 19
Vce 16 4 20

BURN - IN CONDITIONS:

VT = -2.0 VMAX/- 2.2 V MIN
VEE =-5.7 V MAX/ - 5.2 V MIN

TRUTH TABLE
Select Do Dq Q
L @ L L
L o H H
H L P L
H H @ H
@ = Don't Care

BURN-IN
(CONDITION C)
51 Qto VT
51 Qto VT

51 Qto VT
OPEN
GND
OPEN
OPEN
VEE
OPEN
GND
OPEN
GND
OPEN

51Q to VTT

51Qto VT
GND

Military 10558

P
uim

AVAILABLE AS

1) JAN: N/A
2) SMD: 5962-8779201
3) 883: 10558/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

wlE 7 [ v
o [2] 5] Q2
D1y [3] e] Q3
Do [4] E Dap
oot [} Z] Dy
Doo E EI D3g
ne. [ 0] D
vee [2] 5] Select

LOGIC DIAGRAM
Select

o~ 5

D015 *—%B~ 1Q0
D006 =

D113 -~

D104 a

D21 12 .-:%}[)* 1502
D20 13 -

D3110 — 14Q3

D30 11

MOTOROLA MILITARY MECL DATA
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Vec=20V
Channel A Q Channel B
Coax p 25pF | 1 0.4pF Coax g
x20% T T +20%
= = oL

Pulse

Generator  ©™

NOTES

1. Pulse Generator must be capable of rise and fall times of 2.0 ns + 0.2 ns.
2. Length of Coaxp and Coaxpg 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. R =50 Q resistor in series with 50 Q coax constituting the 100 Q load.

ViN

Vout

Vout
NOTES
V|N has the following characteristics:
1. Pw220ns.

2. PRE = 1.0 MHz.

D.UT

o

0.1 uF £20%

VEE=-32V 0005V

Figure 1. Switching Test Circuit

50%
>20ns
80 %
50 %
20%
tPLH tPHL
tPHL tPLH
80 %
50 %
20%
{THL fTLH

3. tr =t{=2.0 ns £ 0.2 ns measured at (20% - 80%).

Figure 2. Switching Test Circuit Waveforms
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QUIESCENT LIMIT TABLE *
Test Voltage Values (Volts)
* ELECTRICAL CHARACTERISTICS Test
. ) _— Temperature | VIH Vi | ViH1 | Vit1 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
shownin the testtable, after thermal equilibrium has been established. The circuitis TA=25°C | -0.78 | -1.85 | -1.105 | -1.475 | +1.11 |} +0.31 | 52 | -32
in a test socket or mounted on a printed circuit board and transverse air flow greater Tp=125°C | -063 | -1.82 |-1.000 | -1.400 | +1.24 | +0.36 | 5.2 3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor
to - 2.0 volts. Ta=-55°C | -088 | -1.92 |-1255 | -1.510 | +1.01 | +0.28 | -5.2 -32
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
_ onal +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Paramat :r . Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load = 100 Q to —2.0 V
Min Max Min Max Min Max ViH ViL ViH1 ViL1 VEE | Vce PUT
VoH | High Output Voltage -093 | -0.78 | -0.825 | -0.63 | —1.08 | —0.88 A 3,5,10, 12 8 16 1,2,14,15
VoL Low Output Voltage -185 | -162 | —182 |-1545| -192 | -1.655 Vv 8 16 1,2,14,15
VoL1 | Low Output Voltage -185 | —-160 | —1.82 |-1525| ~1.92 |-1.635 A 3-6,9-13 g_ 16:‘3 8 16 1,2,14,15
VoH1 | High Output Voltage -095 | -0.78 | -0845 | -063 | —1.10 | —0.88 Vv 3-6,9-13 g_ fs 8 16 1,2,14,15
IH1 Input Current High 225 385 385 pA 9 8 16 9
2 | Input Current High 250 425 425 | uA [3-6,10-13 8 | 16 PR
L Input Current Low 0.5 0.3 0.5 HA 3-6,9-13 8 16 3-6,9-13
Power Supply Drain _ _ _
EE | corrent 48 53 53 mA 8 16 8
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QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volits)
Each MECL 10K series circuit has been designed to meet the dc specifications Temperature [ V)y Vi | ViHt | Vita | Pst | Ps2 | VEE | VEEL

showninthetesttable, after thermal equilibrium has been established. The circuitis

in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=25°C | -0.78 | -1.85 | 1105 | 1475 | +1.11 | +031 | 52 | 3.2

than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=125°C | -0.63 | -1.82 |-1.000 | -1.400 | +1.24 | +0.36 | -5.2 -3.2
to - 2.0 volts.
Ta=-55°C -0.88 -1.92 | -1.255 | -1.510 | +1.01 | +0.28 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
o +25°C +125°C ~55°C Pinouts referenced are for DIL package, check Pin Assignments
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =20V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vour Vee | VEEL Ps1 P.U.T
tTLH | Rise Time 15 3.3 16 35 16 35 ns | 3-6,9-13 | 1,2,14,15 | 16 8 38 1,2, 14,15
ttHL | Fall Time 15 33 16 35 16 35 ns 3-6,9-13 | 1,2,14,15 16 8 g_'f' 1,2,14,15
tpHL/ | Propagation Delay N R 3-6,
tPLH Data to Output 1.2 3.0 15 3.5 15 3.5 ns 3-6,9-13 1,2,14,15 16 8 9-1 1,2,14,15
tpHL/ | Propagation Delay R R 3-6,
tPLH Select to Output 2.4 4.5 2.5 5.0 25 5.0 ns 3-6,9-13 1,2,14,15 16 8 9-1 1,2,14,15
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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.
e 450 mW Max/Pkg (No Load)
® tbd=50nstyp
o tr, tf = 2.0 ns typ (20% - 80%)

PIN ASSIGNMENTS

FUNCTION DIL FLATS Lcc BURN-IN
(CONDITION C)

Vet 1 5 2 GND
Out 2 6 3 51 Qto VT
IN4 3 7 4 GND
INo 4 8 5 OPEN
IN3 5 9 7 OPEN
INg4 6 10 8 OPEN
INg 7 1 9 OPEN
VEE 8 12 10 VEE
INg 9 13 12 OPEN
IN7 10 14 13 GND
INg 1 15 14 OPEN
INg 12 16 15 OPEN
IN{o 13 1 17 OPEN
IN14 14 2 18 OPEN
IN12 15 3 19 GND
Vcez 16 4 20 GND

BURN - IN CONDITIONS:
VIT =—-2.2 V MIN/ - 2.0 V MAX
VEE =- 5.7V MAX/ = 5.2V MIN

Input Output
Sum of High Pin2
Level Inputs

Even Low

Odd High

Military 10560

2\
MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10560/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

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

veor @ 7 [& Vece
out [2] =] INgo
IN4 E E IN11

nNy [4] 3] IN1g
N 5] 2] 1Ng

iNg [ 1] 1ng

N 7] [10] IN;

vee [] 5] INg

LOGIC DIAGRAM
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10560

Veer=Veca=20V
o
ViN Vour

Coax a5yuF L L o1pF Coax

+20% LT T so0%

Pulse
Generator o—=%
Input
) >
8
NOTES
1. VN has the following characteristics: S ..L 0.1 uF
a) pulse width > 20 ns. VEgL =-32Vde :E +20%
b) frequency = 1.0 MHz. +0.005V
c)trandtf=2.0ns+ 0.2 ns.
2. Allinput and output cables to the scope are equal lengths of 50 Q
coaxial cable. Wire length should be < 1.4 inch from TP)p to input pin and
TPQUT to output pin.
[ tr
N e\ ' Pt
80 %
50 %
20%
N -
Psa
< tPHL —tPLH
7
ouT N 0% a0% S
50% 50 %
20% 20% J
tTHL tTLH
TLH tTHL
80 % 80 %
50 % — 50%
] 20% | 0%
Vout N
l*—1pLH tPHL

Figure 1. Switching Test Circuit and Waveforms
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QUIESCENT LIMIT TABLE *

* ELECTRICAL CHARACTERISTICS Test Tost Vollago Tatues (Yolts)
Temperature | ViH Vi | ViH1 | ViL1 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
. T . . =25° -0.78 | -1.85 | -1.105 | -1.47 A1 ] 4031 | 5.2 -3.
shownin the testtable, after thermal equilibrium has been established. The circuitis Ta=25°C 5 S|+ 5 82
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 | -1.400 | +1.24 | +0.36 | -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.88 | 192 | 1255 | 1,510 | +1.01 | 028 | 6.2 B2
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
= o +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;’arameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load =100 Qto-2.0V
Min Max Min Max Min Max ViH ViL ViH1 VEE | Vce P.UT
VOH |HighOutputVoltage | -0.93 | -0.78 |-0.825 | -0.63 | -1.08 [ 088 | V s A 8 | 1,16 2
3-7 3-7
VoL | Low Output Voltage -185 | =162 | —1.82 |-1.545 | -1.92 |-1.655 \Y 9-15 9-15 8 1,16 2
3-7 4-7 4,7,911,
VoL1 | Low Output Voltage -185 | -1.60 | —-1.82 |-1525 | -1.92 | -1.635 Y 9-14 9-15 13,15 8 1,16 2
I 3-7,9-11, 4-7 3,5,7,10,
VOH1 | High Output Voltage -095 | -0.78 | -0.845 | —0.63 | —1.10 | —0.88 \ 13 9-15 12, 14 8 1,16 2
- 4,5,9,12,
41 | Input Current High 265 450 450 HA 13,14 8 1,16 |4,5,9,10,13,14
[ i 3,6,7, 11,
iH2 | Input Current High 220 375 375 HA 12.15 8 1,16 | 3,6,7,11,12,15
3-7
L Input Current Low 0.5 0.3 0.5 HA 9-15 8 1,16 3-7,9-15
EE | omene PPV OE | 78 -8 -86 mA 8 | 1,16 8
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QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Tost Voltage Yalues (VA1)
L CHAR
c g Temperature | Vi ViL | Vi1 | Vi1 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
) - ) . =25° -0.78 | -1.85 |-1.105 | -1.475 | +1.11 031 | 5.2 -3.2
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=257C M M >
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 [ -1.400 | +1.24 | +0.36 | -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 0.88 | 192 | 1255 | 1510 | +1.01 | +0.28 | -5.2 32
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
. onal +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional = -
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vce =20V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt | Vec | VEEL Pg1 Ps2 P.U.T
tTLH | Rise Time 11 | 33 [ 09 | 34 | 10 | 34 | ns |20 2 |16 8 Sk A 2
trHL | Fall Time 11 33 | 09 | 34 10 | 34 s | Sh | 2 | e | 8 A A 2
tpLH | Propagation Delay 20 | 75 | 14 | 79 | 16 | 81 s |2l 2 |18 8 A A 2
tpHL | Propagation Delay 2.0 75 1.4 7.9 1.6 8.1 ns S?-175 2 1,16 8 93_'175 5175 2
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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 mux/demux 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 10501s to send twisted-pair
select data to the multiplexer/demultiplexer units.

® 440 mW Max/Pkg (No Load)
® tpd=4.0nstyp
® tr, 1 =2.0 ns typ (20% - 80%)

PIN ASSIGNMENTS

FUNCTION DIL FLATS Lcc BURN-IN
(CONDITION C)

Veet 1 5 2 GND
=y 2 6 3 GND
Q3 3 7 4 51 QtoVyT
Q2 4 8 5 51 QtoVTT
Qq 5 9 7 51 Qto V1T
Qg 6 10 8 51 Qto V1T
A 7 1 9 OPEN
VEE 8 12 10 VEE
B 9 13 12 OPEN
Q7 10 14 13 51 QtoVyT
Qg 1 15 14 51 Qo VT
Qs 12 16 15 51QtoVyT
Q4 13 1 17 51 QtoVyT
(o] 14 2 18 GND
B 15 3 19 GND
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VIT=-22V MIN/-2.0 V MAX
VEE =-5.7 V MAX/-5.2 V MIN

Military 10561

MPO
mm

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10561/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
LCC: 2

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

eor i & Vece
g [ 5] &
o3 [ ] ¢
0 [1] 5] Q4
or [E] E Qs
Qg E ] Qs
Al 0] o7
vee [E] a ]
LOGIC DIAGRAM
£02 9
] Om— 50
A7 .LP-H YO0,
| »—303
b g: » —) O»—1304
] O—1205
—7 1104
c14 —] % [— 100
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TRUTH TABLE
ENABLE

INPUTS INPUTS OUTPUTS
[2) Eo c B A Qo Qq Qa Q3 Q4 Qs Qg Q7
L L L L L L H H H H H H H
L L L L H H L H H H H H H
L L L H L H H L H H H H H
L L L H H H H H L H H H H
L L H L L H H H H L H H H
L L H L H H H H H H L H H
L L H H L H H H H H H L H
L L H H H H H H H H H H L
H 1%} 1%} 2} o H H H H H H H H
@ H @ @ 7] H H H H H H H H

Vec=20V
Channel A o Channel B
25uF L 1 0.1 pF
Coaxp +20% L T s00% Coaxg
AL

Pulse
Generator O,

nput D.U.T.

8
__l_ 0.1 uF
T +20%
VEEL =-32Vde =
+0.005V

NOTES

1. The Pulse generator must be capable of rise and fall
times of 2.0 ns £ 0.2 ns

2. Length of Coaxp and Coaxp should be of equal
lengths for equal time delay.

3. 2:1 divider may be used.

4.ty =t = 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.

Figure 1. Switching Test Circuit
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—— P
80 % 80% St
50 % 50 %
— 20% 20% —
VIN Ps2
>20ns
80 % 80%
50 % 50 9%
20% 20%
Vout
I tPLH [ tPHL
— j{ t
vout P PLH
80% 80%
50 % 50 %
20% 20%
THL TLH

NOTES

1. V)N waveform has the following characteristics:
a) Pulse width > 20 ns.
b) frequency = 1.0 MHz.

c)trand tf=2.0ns + 0.2 ns. .
Figure 2. Switching Test Circuit Waveforms
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QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Yalues (Volts)
Temperature | VIH Vi | Vit | Vi1 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
. I . NN =25 °f -0.78 -1.85 | -1.105 | -1.475 1.11 0.31 -5.2 -3.2
showninthe testtable, after thermal equilibrium has been established. The circuitis Ta=25°C * *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 | -1.400 | +1.24 | +0.36 -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -088 | 192 | 1255 | 1510 | +1.01 | +0.28 | 52 Y
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
N o +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;arameters: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load = 100 Qto - 2.0 V
Min Max Min Max Min Max VIH ViL ViH1 ViL1 VEE | Vec PUT
VOoH High Output Voltage -093 | -0.78 |-0825| -0.63 | —1.08 | —0.88 \ 2 8 1,16 3-6,10-13
VoL Low Output Voltage -185 | —-1.62 | —-1.82 |-1545 | -1.92 | -1.655 A\ 7,9, 14 8 1,16 3-6,10-13
VoLi |LowOutputvotage | -1.85 [ —1.60 | —1.82 |-1525 | —1.92 |-1635| v |7,9,14 7,914 | 279 1 8 | 1,16 | 3-610-13
VoH1 | High Output Voltage -095 | -0.78 |-0.845| -0.63 | —-1.10 | —0.88 \ 7,9,14 7,9, 15 7,9 8 1,16 3-6,10-13
W1 | Input Current High 220 375 a5 | pa | 2002 8 | 1,16 | 2,7,9,14,15
I Input Current Low 05 0.3 05 2,7.9 8 | 1,16 | 2,7,9,1415
IL p . . . pA 14,15 s s £, 9,14,
lgE | power Supply Drain | _ 76 —84 _84 mA g | 116 8
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QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)
Each MECL 10K series circuit has been designed to meet the dc specifications Temperature | Vi ViL ViHt | ViL1 Ps1 Ps2 | VEE | VEEL
shownin 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 Ta=25°C 078 | 185 | -1.105 | 1.475 | +1.11 | +0.31 52 32
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Ta=125°C | -0.63 | -1.82 | -1.000 | -1.400 | +1.24 | +0.36 | -5.2 -3.2
to-2.0 volts. Ta=-55°C | -0.88 | -1.92 [-1.255 [-1.510 | +1.01 | +028 | 52 | 32
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
Functional +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Vee =20V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN VouTt Vce | VEEL | Ps1 Pg2 PUT
. 2,7,9, 3,4,5, 7,9, .
tyLH | Rise Time 1.1 33 1.0 39 1.0 36 ns 14 10-13 1,16 8 14 7,9 3-6,10-13
2,7,9, 3,4,5, 7,9, B .
tyHL | Fall Time 1.1 3.3 1.0 39 1.0 36 ns 14 10-13 1,16 8 14 7.9 3-6,10-13
) 2,7,9, 3,4,5, 7,9, . .
tpLH | Propagation Delay 1.5 6.0 1.3 7.0 1.2 6.5 ns 14 10-13 1,16 8 14 7,9 3-6,10-13
i 2,7,9, 3,4,5, 7,9, .
tpHL | Propagation Delay 15 6.0 13 7.0 1.2 6.5 ns 14 10-13 1,16 8 14 7,9 3-6,10-13
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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 mux/demux 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 Sgand 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 10501s to send twisted-pair
select data to the multiplexer/demuiltiplexer units.

® 440 mW Max/Gate (No Load)

® tpd=4.0nstyp
® tr, t=2.0 ns typ (20% - 80%)

PIN ASSIGNMENTS
FUNCTION DIL  FLATS LCC BURN-IN
(CONDITION C)

Veet 1 5 2 GND
Eo 2 6 3 OPEN
Q3 3 7 4 51 Qto VT
Q2 4 8 5 51Qto VT
Qq 5 9 7 51Qto VT
Qp 6 10 8 51Qto VT
A 7 1 9 GND
VEE 8 12 10 VEE

B 9 13 12 OPEN
Q7 10 14 13 51Qto VT
Qg 1 15 14 51Qto VT
Qs 12 16 15 51Qto VT
Qq 13 1 17 51Qto VT
c 14 2 18 OPEN
Ey 15 3 19 OPEN
Veez 16 4 20 GND

BURN - IN CONDITIONS:
VT = - 2.0 VMAX/~ 2.2V MIN
VEE =—5.7 VMAX/ - 5.2 V MIN

Military 10562

MPO
i

AVAILABLE AS

1) JAN: N/A

2) SMD: N/A

3) 883: 10562/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

The letter “M” appears before
the slash on LCC.

Voor [ 7 [& Vece
B 2] 5]
Q3 [3] 4] ¢
Q2 E @ Q4
Q4 E 2] Qg
Qo Ls ] Qg
Al 0] Q7
vee [ 5] B
LOGIC DIAGRAM
=
E1s ) ™60
] O~ san
402
A7 ‘@—4 ’-_DL
) O~sm
B9 _;D" »—I)'LWQ“
1) O~reas
) ™o
cu™ y ) O™
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10562

TRUTH TABLE
Enable Inputs Inputs Outputs
Eq Ep c B A Q | oy | @2 a3 | @4 | @5 | @ | Q7
L L L L L H L L L L L L L
L L L L H L H L L L L L L
L L L H L L L H- L L L L L
L L L H H L L L H L L L L
L L H L L L L L L H | L L L
L L H L H L L L L L H L L
L L H H L L L L L L L H L
L L H H H L L L L L L L H
H 7] %) %) @ L L L L L L L L
7] H 1] [ 17} L L L L L L L L
2 = Don't Care
Channel A Channel B
Voo =£20V
Coaxa s Coaxg
aspF L L o1pF
+20% 0 T+ 20%
= = AL
Pulse .
Genetator —J ) D.UT
nput

1
0.1 uF + 20%
I M

[o] -
VEgL=-32V
£0.005V
NOTES
1. Pulse generator must be capable of rise and fall times of 2.0 ns + 0.2 ns.
2. Length of Coaxa and Coaxg should be equal for equal time delay.
3. 2:1 divider may be used.

. tr=1t=2.0ns £ 0.2 ns (20% - 80%).
. RL = 50 Q resistor in series with 50 Q coax constituting the 100 Q load.
. Unused outputs should be loaded 100 Q to ground.

[ 3 I

Figure 1. Switching Test Circuit
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10562

80% 80 %
50 % 50 %
— 20% 20% —
ViN
220ns
{PLH
80%
50 %
20 %
vout ’
T THL TLH
Vourt
80 % 80%
50 % 50 %
20% 20%
[ tPHL [ tPLH
NOTES
V|N has the following characteristics:
1. Pw=20ns.
2. fijN=1.0 MHz.
3. tr=tf=2.0ns+0.2ns. Figure 2. Switching Test Circuit Waveforms
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QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Tes! Yoltage Yelues (Yolts)
Temperature | ViH Vi | Vin1 | ViL1 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
- i ) . =25 ° -0.78 | -1.85 [ -1.105 [ -1.475 | +1.11 0.31 | -5.2 -3.2
shown in the test table, after thermal equilibrium has been established. The circuitis Ta=25°C + * 8
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 |-1.000 | -1.400 | +1.24 | +0.36 | -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tp=-55°C | 088 | 192 | 1255 | 1510 | +1.01 | +0.28 | -52 32
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
A +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional
Parameters: subgroup 1 Subgroup 2 Subgroup 3 VCC =0V, Output Load =100 Qto-2.0V
Min Max Min Max Min Max VIH ViL ViH1 ViL1 VEE | Vce PUT
VoH | High Output Voltage -093 | -0.78 [-0.825 | -0.63 | —~1.08 | —0.88 \Y 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 \' 2,15 8 1,16 3-6,10-13
VoL1 |LowOutputVoitage | -1.85 | -1.60 | -1.82 [-1525 | -1.92 |-1635| Vv | 7.9,14 202 17914 | 8 | 116 | 3-610-13
VOH1 | High Output Voltage -095 | -0.78 |-0.845 | -0.63 | —1.10 | —0.88 \ 7,9, 14 7,9, 14 ff;g 8 1,16 3-6,10-13
| ) 2,7,9
H1 Input Current High 220 375 375 uA 1415 8 1,16 2,7,9,14,15
I Input Current Low 05 0.3 05 A 279 8 | 1,16 | 2791415
L p . . . m 14,15 ) ,7,9, 14,
Power Supply Drain _ _ _
EE | Current 76 84 84 mA 8 | 1,16
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10562

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Voltage Values (Volts)
Each MECL 10K series circuit has been designed to meet the dc specifications shown Temperature | Viy ViL | ViH1 | Vi1 | Ps1 | Ps2 | VEE | VEEL
in the test table, after thermal equilibrium has been established. The circuitis in a test Ta=25°C 078 | -1.85 |-1.105 | -1.475 | +1.11 | +0.31 | -5.2 3.2
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. Tp=125°C | -0.63 | -1.82 | -1.000 | -1.400 | +1.24 | +0.36 | -52 | -3.2
Ta=-55°C -0.88 -1.92 | -1.2565 | -1.510 | +1.01 | +0.28 -5.2 -3.2
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functional = =
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Ve =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vour Vce VEEL Ps1 Ps2 PUT
. 7,9, 7,9,
treH | 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 14,15 | 14,15 3-6,10-13
trHL | Fall Time 1.1 33 1.0 39 10 36 ns |2,79,14 (3-6,10-13 | 1,16 8 79 | 7.9 3-6,10-13
. . . . - - 19, , ’ 14,15 | 14,15 '
tpLH | Propagation Delay 15 6.0 1.3 7.0 1.2 6.5 ns [2,79,14|3-6,10-13 | 1,16 8 11’ ﬂ's 1} 3'5 3-6,10-13
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 11' 2‘5 11’ 91'5 3-6,10-13
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Error Detection-Correction Circuit

ELECTRICALLY TESTED PER:
MPG 10563
The 10563 is an error detection and correction circuit. Itis a building block de- ” Po
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. ’I”II’

For example, using eight 10563s togethef with eight 12-bit parity checkers

(10560), single bit error detection/correction and double-bit error detection can

be done on a word of 64-bit length. Only eight check bits (Bp-B7) need be added AVAILABLE AS
to the word.
e 720 mW Max/Pkg (No Load) '
1) JAN: N/A
® thd=5.0nstyp 2) SMD: N/A

3) 883: 10563/BXAJC
X = CASE OUTLINE AS FOLLOWS:

PIN ASSIGNMENTS
FUNCTION DIL FLATS LCC BURN-IN PACKAGE: CE:!DI;: I|=E
(CONDITION C) CER ttl:\c; 2
Veet 1 5 2 GND ‘
The letter “M” appears before
Pog 2 6 3 51Qto VT the slashonLCC.
P3 3 7 4 51 Qto VT
-/
Bs 4 8 5 OPEN veer [0 €] Voo
P
Bg 5 9 7 OPEN % [2] 5] PoA
Ps 3] ] Py
Bo 6 10 8 GND Bs [Z] E Py
B4 7 1 9 GND Bs [5] 2] By
VEE 8 12 10 VEE B2 [E] ] By
7
Bo 9 13 12 OPEN _ B [ By
vee [E] 5] By
B3 10 14 13 GND
By 11 15 14 GND
Ba 12 16 15 OPEN LOGIC DIAGRAM
Pa 13 1 17 stQtbovr 15POA
P4 14 2 18 51 Qto VIT 3P3
POA 15 3 19 51Qto VT 208
Veez 16 4 20 GND
14P1
BURN - IN CONDITIONS: 13P2
VIT= -2.0 VMAX/-2.2V MIN

VEE =-5.7 VMAX/ - 5.2V MIN B4 CODE Voo =P

P0p=B1,82,84,87 Veea=Pin 16
P0g=B0,83,85,B6 VEg=Pin8
P1=B1,83,85,87

P2-B2,B3,B6,B7

P3=B4,85,86,87

MOTOROLA MILITARY MECL DATA
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Channel A Channel B
Coaxp Voo=120V Coaxp
(?
AL
suF L L o1pF
+20% T T xo0%
Pulse
Generator O——C i ) DUT
Input
8
1
0.1pF £ 20%
! T
VEgL=-32V
NOTES +0.005V

1. Pulse generator must be capable of rise and fall times of 2.0 ns + 0.2 ns.
2. Length of Coaxp, and Coaxg should be equal for equal time delay.
3. 2:1 divider may be used.
4.t =t=2.0 ns + 0.2 ns (20% to 80%)
5. R =50 Q resistor in series with 50 Q coax constituting the 100 Q load.
6. Vi has the following characteristics:
a) pulse width 2 20 ns.
b) frequency = 1.0 MHz.
7. Unused outputs should be loaded 100 Q to ground.

80%

80%

50 % 50 %
— 20% 20% —f
VIN
Je————————— >20ns
1PLH ]
80%
50%
20%
Vour
T tTHL
Vout
80 % 80%
50 % 50%
20% 20%
I tPHL = tPLH

Figure 1. Switching Test Circuit and Waveforms

fTLH

Ps2

MOTOROLA MILITARY MECL DATA
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QUIESCENT LIMIT TABLE *
LECTRICAL CHARACTERISTICS Test Test Voltage Yalues (Yolte)
*E A
Temperature | V|4 Vi | Vin1 | Vi1 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
. o A P =25 ° -0.78 | -1.85 | -1.105 | -1.475 | +1.11 .31 | -52 -3.
shown in the test table, after thermal equilibrium has been established. The circuitis Ta=25"C * +0 82
in atest socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 [-1.400 | +1.24 | +0.36 | -5.2 3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | 088 | 192 | 1255 | 1,510 | +1.01 | +028 | 52 B2
to - 2.0 volts. :
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
::::,2::;'5: Subgroup 1 Subgroup 2 Subgroup 3 Vce =0V, Output Load =100 Q to - 2.0 V
Min Max Min Max Min Max ViH ViL ViH1 ViL1 VEg | Vce PUT
VOH | High Output Voltage | —0.93 | —0.78 |-0.825 | -0.63 | —1.08 | —0.88 \ 4,11 8 1,16 |2,3,13-15
VoL | Low Output Voltage -185 | -1.62 | —1.82 [-1545| —~1.92 |-1.655 \Y 8 |1,16 [2,3,13-15
VoL1 | Low Output Voltage -185 | ~1.60 | —1.82 |-1.525 | -1.92 | -1.635 \Y 4-7,9-12| 8 | 1,16 |2,3,13-15
VOH1 | High Output Voltage | -0.95 | -0.78 |-0.845 | -0.63 | —1.10 | - 0.88 \Y 4-7,9-12 8 [1,16 {2,3,13-15
IIH Input Current High 220 375 375 uA 4,6,10 8 1,16 4,6,10
. 57,9, 57,9, 11
41 | Input Current High 265 450 450 pA .12 8 16 12
u. | input Current Low 05 03 05 WA 4-7,9-12 8 | 16 | 2721
Power Supply Drain _ _ _
IEE | current 125 138 138 mA 8 |1,16 8




SS1-€
V.1va TO3W AHVLITIN VIOHOLONW

10563

QUIESCENT LIMIT TABLE *
ELECTRICAL CHARACTERISTICS Test Tost Vorage Values (Yole)
* HA
Temperature | VIH | ViL | Vi1 | ViL1 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
A P ’ PR =25° -0.78 | -1.85 |-1.105 | -1.475 | +1.11 | +0.31 | -5.2 -32
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C * *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C -0.63 | -1.82 | -1.000 | -1.400 | +1.24 | +0.36 -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.88 | 1.92 | -1.255 | 1.510 | +101 | 4028 | -5.2 32
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
+25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
;:?cnopal Subgroup 9 Subgroup 10 Subgroup 11 Vee =2.0V, Output Load = 100 Q to GND
D
Min Max Min Max Min Max VIN Vout | Vee | VEEL Ps1 P.U.T
tTLH | Rise Time 1.1 3.9 1.1 45 1.1 44 ns | 4-79-12 | B3 1116 | 8 |7.914 2,3,13-15
ttHL | Fall Time 14 39 1.4 45 14 44 ns | 4-79-12 [ 23 1116 | 8 |79 2,3,13-15
tpLH | Propagation Delay 15 65 15 75 13 7.0 ns | 4-79-12 [ 23 | 116 | 8 [7.914 2,3,13-16
tpHL | Propagation Delay 1.5 6.5 1.5 7.5 1.3 7.0 ns 4-7,9-12 12‘_315 1,16 8 7,9,14 2,3,13-15




MOTOROLA T
@ Military 10564
8-Line Multiplexer
ELECTRICALLY TESTED PER: .. //
5962-8852701 K -
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. ’ I I , I I I
e 435 mW Max/Pkg (No Load)
® tpg=3.0nstyp
® tr,tf = 2.0 ns typ (20% - 80%.) AVAILABLE AS
PIN ASSIGNMENTS
FUNCTION DIL FLATS Lcc BURN-IN 1) JAN: N/A
2052 sy
veet 1 5 2 GND X = CASE OUTLINE AS FOLLOWS:
Enavle 2 ® $ OPEN PACKAGE: CERDIP: E
X3 3 7 4 OPEN CERFLAT: F
X2 4 8 5 OPEN LCC: 2
X1 5 9 7 OPEN
The letter “M” appears before
Xo 6 10 8 GND
A 7 1 ° OPEN the slash on LCC.
VEE 8 12 10 VEE
B 9 13 12 OPEN Ny
Veer [ 5] Veca
(o} 10 14 13 OPEN Enable E E] 7
X4 1 15 14 OPEN
X3 [3] ] %7
X5 12 16 15 OPEN % [
X6 13 1 17 OPEN 2 5] %
X7 14 2 18 OPEN xi [3] 2] x5
z 15 3 19 51 Qto VT % [¢] [ X
veez 16 4 20 GND A é % c
8 9
BURN - IN CONDITIONS: Vee &
VIT= -2.0V MAX/~-22V MIN
VEE =-5.7 V MAX/-5.2V MIN
Truth Table LOGIC DIAGRAM
Address input A7
Enable c B Az B9 Enable
L L L L X c1o mP
L L L H Xy
L L H L X
L L H H X3
L H L L X
L H L H Xs
L H H L Xg
L H H H X %512
H %) 2 o L
X714 —
@ = Don't Care 7

MOTOROLA MILITARY MECL DATA
3-156



10564

Channel A Channel B
Coaxa Vee = : 20V Coaxg
spF L L o1pF
+20% :_E I + 20%

RL

1
'A%

Pulse

Generator  O— ! ) D.UT
Input
8
1
T 0.1 uF +20%
[} =
VEgL=-32V
+0.005V
NOTES
1. Pulse generator must be capable of rise and fall times of 2.0 ns £ 0.2 ns.
2. Length of Coaxp and Coaxg 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. Ry =50 Q resistor in series with 50 Q coax constituting the 100 Q load.
tr
80 % 80 %
50% 50 %
— 20% 20% —
VIN i
< 220ns —— ™
tPLH ]
80 %
50 %
20%
Vout
T tTHL tTLH
VouT ———————
NOTES 80 % 80%
1. V|N has the following characteristics: 50 % 50 %
a) pulse width = 20 ns. 20% 20%
b) frequency = 1.0 MHz.
C)tr=t=2.0ns+0.2ns [~ tPHL [ tPLH

Figure 1. Switching Test Circuit and Waveforms

MOTOROLA MILITARY MECL DATA
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10564
QUIESCENT LIMIT TABLE *
c CAL CHARACTERISTICS Test Test Voltage Values (Volts)
* ELECTRICAL CHARA!
Temperature | VIH ViL | Vin1 | Vi1 | Ps1 | Ps2 | VEE | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
. [ ) L =25° -0.78 -1.85 | -1.105 | -1.475 1.11 0.31 -5.2 -3.2
shownin the test table, after thermal equilibrium has been established. The circuitis Ta=25°C + *
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C -0.63 | -1.82° | -1.000 | -1.400 | +1.24 | +0.36 -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor Tp=-55°C | -088 | 1.92 | 1255 | 1510 | +1.01 | +028 | -52 32
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
| +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
Functiona = = -
Par ters: Subgroup 1 Subgroup 2 Subgroup 3 Vee =0V, Output Load =100 Qto - 2.0V
Min Max Min Max Min Max VIH ViL VIH1 ViL1 VEE | Vce P.U.T
Von | High Output Vottage | -0.93 | -0.78 |-0.825 | ~063 | ~1.08 | 088 | v ain | 2L 8 | 1,16 15
V 2,7, 2,7,
oL Low Output Voltage -185 | -162 | -1.82 |-1545| -1.92 | -1.655 \ 9.14 914 8 1,16 15
VoL{ |LowOutputVoltage | -1.85 | —1.60 | ~1.82 |-1525 | —1.92 |-1635| V 79 |27 2910 | 325 | 8 | 116 15
VOH1 | High Output Voltage | —0.95 | ~0.78 | -0.845 | —0.63 | —1.10 | —0.88 | V 93_'17 c 2 1769' 7,9,15 g_'17 A g8 | 1,16 15
liH1 Input Current High 265 450 450 pA 5'17' 8 1,16 2-7,9-11
W | Input Current Low 05 0.3 05 WA - 8 | 1,16 | 2791415
Power Supply Drain _ _ _
EE | current 75 83 83 mA 8 1,16 8




6S1-€
V1vQ TO3W AHVLITIN VIOHOLOW

10564

QUIESCENT LIMIT TABLE *
* ELECTRICAL CHARACTERISTICS Test Test Yoltage Values (it
Temperature | ViH | ViL | ViHt | Vit1 | Ps1 | Ps2 | VEe | VEEL
Each MECL 10K series circuit has been designed to meet the dc specifications
. [ . M =25° -0.78 -1.85 | -1.105 | -1.475 | +1.11 +0.31 -5.2 -3.2
showninthe test table, after thermal equilibrium has been established. The circuitis Ta=25°C
in a test socket or mounted on a printed circuit board and transverse air flow greater Ta=125°C | -0.63 | -1.82 | -1.000 | -1.400 | +1.24 | +0.36 | -5.2 -3.2
than 500 linear fpm is maintained. Outputs are terminated through a 100 Q resistor TA=-55°C | -0.88 | 192 | 1.255 | 1510 | +1.01 | 4028 | 5.2 32
to - 2.0 volts.
Symbol Parameter Limits Units TEST VOLTAGE APPLIED TO PINS BELOW
; +25°C +125°C -55°C Pinouts referenced are for DIL package, check Pin Assignments
unctional - -
Parameters: Subgroup 9 Subgroup 10 Subgroup 11 Ve =2.0V, Output Load = 100 Q to GND
Min Max Min Max Min Max VIN Vout | Vcc | VEEL Ps1 Pg2 P.UT
tTLH | 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 34 0.9 3.3 ns 2-5,7,9,10 15 1,16 8 2-7,9-14 | 2-7,9-14 15
Propagation Delay R R N R .
tPLH Enable to Output 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
Propagation Delay R R R R R
PPLH | A B, C to Output 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
Propagation Delay R R . R _
tPHL Data to Output 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
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8-Input Priority Decoder

ELECTRICALLY TESTED PER:
5962-9056101

Military 10565

The 10565 is a device designed to encode eightinputs to a binary coded output. M

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.

unm

The inputis active when high, (e. g., the three binary outputs are low when input 