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GENERAL INFORMATION
SECTION | — HIGH-SPEED LOGICS

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 11l (MC1600 series), MECL 10,000,
MECL 10800, and PLL (MC12000 series) families.

Chronologically the third family introduced,
MECL il (1968) is a higher power, higher speed
logic. Typical 1 ns edge speeds and propagation
delays along with greater than 500 MHz flip-flop
toggle rates, make MECL Il useful for high-speed
test and communications 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
large high-speed systems showed the need for an
easy-to-use logic family with propagation delays
on the order of 2 ns. To match this requirement,
the MECL 10,000 Series was introduced in 1971.

An important feature of MECL 10,000 is its
compatibility with MECL 1ll to facilitate using
both families in the same system. A second impor-
tant feature is its significant power economy —
MECL 10,000 gates use less than one-half the
power of MECL Ill. Finally, low gate power and
advanced circuit design techniques have permitted
a new level of complexity for MECL 10,000 cir-
cuits. For example, the complexity of the MC10803
Memory Interface Function compares favorably to
that of any bipolar integrated circuit on the market.

The basic MECL 10,000 Series has been ex-
panded by a subset of devices with even greater
speed. This additional series provides a selection
of MECL 10,000 logic functions with flip-flop
repetition rates up to 200 MHz min. The MECL
10,200 Series is meant for use in critical timing
chains, and for clock distribution circuits. MECL
10,200 parts are otherwise identical to their
10,000 Series counterparts (subtract 100 from
the MECL 10,200 part number to obtain the
equivalent standard MECL 10,000 part number).

Continuing technical advances led more recent-
ly to the development of the M10800 LSI pro-
cessor family. The M10800 family combines the
performance of ECL with the system advantages
of LSI density. Architectural features of the
M10800 family significantly reduce the component
count of a high-performance processor system. The
M10800 LS! family is fully compatible with the
MECL 10,000 and MECL Il logic families for a
complete selection of system design components.

MECL FAMILY COMPARISONS

MECL 10,000
10,100 Series 10,200 Series
Feature 10,500 Series 10,600 Series 10,800 LSI* MECL Il

1. Gate Propagation Delay 2ns 1.5 ns 1-2.5ns 1 ns
2. Output Edge Speed 3.5 ns 2.5 ns 3.5 ns 1ns
3. Flip-Flop Toggle Speed 160 MHz 250 MHz N.A. 300-500 MHz
4. Gate Power 25 mW 25 mWw 2.3 mwW 60 mwW
5. Speed Power Product 50 pJ 37 pJ 4.6 pJ 60 pJ

* Average for Equivalent LS| Gate.

FIGURE 1a — GENERAL CHARACTERISTICS
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Ambient
Temperature Range MECL 10,000 M10800 MECL 11 PLL
OO to 75°C MCM10100 Series MC1697P MC 12000 Series

MC10100 Series
MC10200 Series

-30°C to +85°C

MC10800 Series

MC1600 Series MC12000 Series

-559C to 125°C MC 10500 Series
MC10600 Series

MCM 10500 Series

MC1648M MC 12500 Series

FIGURE 1b — OPERATING TEMPERATURE RANGE

Package Style MECL 10,000 M10800 MECL 111 PLL
16-Pin Plastic DIP MC10100P Series - MC1658P MC12000P Series
MC10200P Series
16-Pin Ceramic DIP MC10100L Series MC10804L MC1600L Series MC12000L Series
MC10200L. Series MC10807L MC12500L Series
MC10500L Series
MC10600L Series
MCM10100L Series
MCM10500L Series
16 Pin Flat Package MC10500F Series MC1600F Series MC12513F
MC10600F Series
MCM10500F Series
20 Pin Ceramic DIP - MC10805L -
24 -Pin Plastic Package MC10181P - -
24-Pin Ceramic DIP MC10181L, MC10802L -
MC10581L
24-Pin Flat Package MC10581F - - -
48-Pin Ceramic Quil MC10800L Series
14 Pin Plastic DIP - MC1648P MC12000P
MC12002P
MC12020P
MC12040P
14-Pin Ceramic DIP -- MC1648L MC12000L
MC12002L
MC12020L
MC12040L
14 Pin Flat Package - — MC1648F MC12540F
8 -Pin Plastic DIP - - MC1697P -

For package information see page 1-28.

FIGURE 1c — PACKAGE STYLES

MECL IN PERSPECTIVE

In evaluating any logic line, speed and power
requirements are the obvious primary considera-
tions. Figure 1 provides the basic parameters of the
MECL 10,000, M10800, and MECL Il families.
But these provide only the start of any compara-
tive analysis, as there are a number of other impor-
tant features that make MECL highly desirable for
system implementation. Among these:

1-3

Complementary Outputs cause a function and
its complement to appear simultaneously at the
device outputs, without the use of external in-
verters. It reduces package count by eliminating
the need for associated invert functions and, at the
same time, cuts system power requirements and
reduces timing differential problems arising from
the time delays introduced by inverters.




High Input Impedance and Low Output Imped-
ance permit large fan out and versatile drive char-
acteristics.

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

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 10,000 series). A basic
MECL 10,000 gate consumes less than 8 mW in
on-chip power in some complex functions.

Wide Performance Flexibility due to differ-
ential amplifier design which permits_ MECL cir-
cuits 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 a design by producing additional OR
gate functions with only an interconnection.

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

Wire-Wrap Capability is possible with MECL
10,000 and the M10800 LS| family bacause of the
slow rise and fall time characteristic of the circuits.

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

Input Pulldown Resistors of approximately
50k §2 permit unused inputs to remain uncon-
nected for easier circuit board layout.

MECL APPLICATIONS

Motorola’s MECL product lines are designed for
a wide range of systems needs. Within the com-
puter market, MECL 10,000 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 larger 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 high bandwidths of
MECL 10,000, MECL IIl, and MC12,000 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 10,000 and MECL Ill have been ac-
cepted within the Federal market for numerous
signal processors and navigation systems. Full
military temperature range MECL 10,000 is of-

fered in the MC10500 and MC10600 Series, and
in the PLL family as the MC12500 Series.

BASIC CONSIDERATIONS FOR HIGH-SPEED
LOGIC DESIGN

High-speed operation involves only four con-
siderations 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 proportionately increased
in high-speed systems.

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

In general, these four characteristics are speed-
and frequency-dependent, and are virtually inde-
pendent 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 inter-
connecting lines. At logic speeds of two nano-
seconds, an equivalent ‘‘gate delay’’ is introduced
by every foot of interconnecting wiring. Obviously,
for functions interconnected within a single mono-
lithic 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 10,000 Series are
designed with a propensity toward complex func-
tions 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 im-
properly terminated lines can result in reflections
that will cause false triggering (see Figure 2). The
solution, as in RF technology, is to employ “‘trans-
mission-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 trans-
mission-line practices without upsetting the voltage
levels of the system.



The increased 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 10,000, tne rise and fall
times have been deliberately slowed. This reduces
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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 circuit, Figure 3, consists of
a differential-amplifier input circuit, a temperature
and voltage compensated bias network, and emitter-
follower outputs to restore dc levels and provide
buffering for transmission line driving. High fan-
out operation is possible because of the high input
impedance of the differential amplifier input and
the low output impedance of the emitter follower
outputs. Power-supply noise is virtually eliminated
by the nearly constant current drain of the differ-
ential amplifier, even during the transition period.
Basic gate design provides for simultaneous output
of both the OR function and its complement, the
NOR function.

Power-Supply Connections  Any of the power
supply levels, V11, Vog, or VEg may be used as
ground; however, the use of the Vg node as
ground results in best noise immunity. In such a
case: Voo 0, Vy1 = 20V, Vgg 5.2 V.

System Logic Specifications — The output
logic swing of 0.85 V, as shown by the typical
transfer characteristics curve, varies from a LOW
state of Vo = -1.75 V to a HIGH state of Vo =
-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

typical
1" = -09V = 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 for-

ward-biased Q5 is conducting. Under these condi-
tions, with the base of Q5 held at -1.29 V by the
Vgg network, its emitter will be one diode drop
(0.8 V) more negative than its base, or -2.09 V.
(The 0.8 V differential is a characteristic ot this
P-N junction.) The base-to-emitter differential
across Q1 - 04 is then the difference between the
common emitter voltage (-2.09 V) and the LOW
logic level (-1.75 V) or 0.34 V. This is less than the
threshold voltage of Q1 through Q4 so that these
transistors will remain cut off.

When any one (or all) of the logic inputs are
shifted upward from the -1.75 V LOW state to the
-0.9 V HIGH state, the base voltage of that tran-
sistor 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 conduc-
tion. 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 trans-
ferred 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 simulitaneous
complementary signals at the output. This action
also maintains constant power supply current
drain.

DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS

Current:

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

IcBO Leakage current from input transistor on
MECL devices without pulldown resistors
when test voltage is applied.

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

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

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

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

lin Current into the nput of the test unit

when a maximum logic HIGH (V|H max)
is applied at that input.
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"1INH HIGH level input ecurrent into a node
with a specified HIGH level (V| max)
logic voltage applied to that node. (Same
as |;n for positive logic.)

“IINL LOW level input current, into a node
with a specified LOW level (V[ min)
logic voltage applied to that node.

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

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

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

l0s Output short circuit current. .

lout Output current (from a device or circuit,

under such conditions mentioned In

context).



Current (cont.) :

IR

Isc

Voltage:
vVes
VBE

vce

Vce

veer

vVee?

VEE

VF

ViIH

"VIH max

VIHA
VIHA min

"VIH min

ViL

"VIL max

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

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

Reference bias supply voltage.

Base-to-emitter voltage drop of a tran-
sistor 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 inter-
face circuits).

Most positive power supply voltage (out-
put devices). (Usually ground for MECL
devices.)

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

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

Input voltage for measuring IF on TTL
interface circuits.

Input logic HIGH voltage level (nominal
value).

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 (thres-
hold) voltage for which performance is
specified.

Minimum HIGH level input voltage: The
least positive (most negative) value of
HIGH level input voltage for which opera-
tion of the logic element within specifica-
tion 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 opera-
tion of the logic element within specifica-
tion limits is guaranteed.

ViLA
VILA max

"VIL min

Vin

Vrnax

*VOH

VOHA

VOHA min

VOH max
VOH min

VoL

VoLA

Input logic LOW threshold voltage level.

Maximum input logic LOW level (thres:
hold) voltage for which performance s
specified.

Minimum LOW level input voltage: The
least positive (most negative) value of
LOW level input voltage for which opera-
tion of the logic element within specifica-
tion limits is guaranteed.

Input voltage (to a circuit or device).

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

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

Output logic HIGH
level.

threshold voltage

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

Maximum output HIGH or
voltage for given inputs.

high-level

Minimum output HIGH or high-level volt-
age for given inputs.

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

Output logic LOW threshold voltage level.

VOLA max Maximum output LOW threshold voltage

VOL max

VOL min
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level for which performance is specified.

Maximum output LOW level voltage for
given inputs.

Minimum output LOW level voltage 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
VEE voltage level.

LOW leve! on MECL 10,000
line receiver devices with all inputs open.

Output logic

*JEDEC, EIA, NEMA standard defimition




Time Parameters:

t+

f Tog

fshift

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

Waveform fail time (HIGH to LOW}, 90%
to 10%, or 80% to 20%, 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 fall time as measured
from 90% to 10% or 80% to 20% points
on waveform (whichever is specified) at
pin x, with input conditions as specified.
of a

Toggle frequency 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

twsD
tWHD
twsa

Write Pulse Width
Data Setup Time Prior to Write
Data Hold Time After Write

Address setup time prior to write
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tWHA Address hold time after write

tWSCs Chip select setup time prior to write

tWHCS Chip select hold time after write

tws Write disable time

tWR Write recovery time

Temperature:

Tstg Maximum temperature at which device
may be stored without damage or perfor-
mance degradation.

Ty Junction (or die) temperature of an inte-
grated circuit device.

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

84A Therral resistance of an IC package, junction
to ambient.

A Te} Thermal resistance of an IC package, junction
to case.

Ifpm Linear feet per minute.

gcA Thermal resistance of an IC package, case

to ambient.

Miscellaneous:

&g
TPin
TPout
D.U.T.
Cin
Cout
Zout
*Pp

RL
RT
Rp

P.U.T.

Signal generator inputs to a test circuit.
Test point at input of unit under test.
Test point at output of unit under test.
Device under test.

Input capacitance.

Qutput capacitance.

Output impedance.

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

Load Resistance.
Terminating (load) resistor.

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

Pin under test.

"JEDEC, EIA, NEMA standard definition



SECTION Il — TECHNICAL DATA

GENERAL CHARACTERISTICS and
SPECIFICATIONS

(See pages 1-6 through 1-8 for definitions of sym-
bols 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
the application information that applies to each
family, are discussed in this section.

In general, the common characteristics of major
importance are:

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

Transfer Characteristics, which define
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 charac-
teristics.

logic

In addition, this section will discuss general lay-
out and design guides that will help the designer in
building and testing systems with MECL circuits.

LETTER SYMBOLS AND ABBREVIATIONS

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

MAXIMUM RATINGS

The limit parameters beyond which the life
of the devices may be impaired are given in Figure
4a. In addition, Table 4b provides certain limits
which, if exceeded, will not damage the devices,
but could degrade the performance below that of
the guaranteed specifications.

MECL TRANSFER CURVES

For MECL logic gates, the dual (complemen-
tary) outputs must be represented by two transfer
curves: one to describe the OR switching action
and one to describe the NOR switching action. A
typical transfer curve and associated data for all
MECL families is shown in Figure 5.

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

FIGURE 4a — LIMITS BEYOND WHICH DEVICE LIFE MAY BE IMPAIRED

Characteristic Symbol | Unit | MECL 10,000 | M10800 LS MECL Il
Characteristic VEE Vdc -80to0 -8.0to0 -8.0t00
Supply Voltage (Vcc = 0) VTT Vdc — -40t00 -
Input Voltage (Ve = 0) Vin Vdc 0to VEE 0to VEE 0to VEE
Input Voltage Bus (V¢ = 0) Vin Vdc - Oto 200 —
Output Source Current Tout mAdc 50 50 40

Continuous
Output Source Current Surge lout mAdc 100 100 -
Storage Temperature Tstg oc -55to +150 | -55to +150 | -55to +150
Junction Temperature T °c 165 165 1650
Ceramic Packag
Junction Temperature Ty °c 150 - 150
Plastic Package

NOTES: @Input voltage limit is Vg to —2 volts when bus is used as an input and the output drivers

are disabled.

@Maximum T, may be exceeded (< 250°C) for short periods of time (< 240 hours) without

significant reduction in device life.

@Except MC1666 — MC1670 which have maximum junction temperatures = 145°C.
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FIGURE 4b — LIMITS BEYOND WHICH PERFORMANCE MAY BE DEGRADED

Characteristics Symbol | Unit MECL 10,000 M 10800 LSI MECL 11
Operating Temperature Ta °c MC: -30 to +85 -30to +85 -30 to +85
Range Commercial D MCM: 0 to 75
Operating Temperature Ta oc -55to +125 - -55to +125
Range MiL @ (MC1648M)
Supply Voltage (Vcc = 0)@ VEE Vdc MC: -4.68 to -5.72 -4.68 to -5.72 -4.68 to -5.72
MCM: -4.94 to -5.46
Supply Voltage (Ve = 0) VTT Vdc — -19t0-22 —
Output Drive Commercial - 2 50 2 to -2.0 Vdc 50 2 to -2.0 Vdc | 50 2 to -2.0 Vdc@
Output Drive MIL — Q 100 2 to —2.0 Vdc  [100 9 to -2.0 Vdc -
Maximum Clock Input Rise t, t ns - 10 @
and Fall Time (20% to 80%)
NOTES: (1)With airflow > 500 Ifpm.
@Functionality only. Data sheet limits are specified for ~5.2 V + 0.010 V.
(3)10 ns maximum limit for MC1690, MC1697, and MC1699.
Except MC1648 which has an internal output pulldown resistor.
f T
— — 1.850 1475 1.105 0810
Gate Output VOH max -
(measured test limits) } High
- VOH min State
VoL max L ow
Vour min — ;Svate
Test Conditions 257 C Vil min
Vegg 52V !
50§ matched Gate Input »’_— -
nputs and outputs (Applied test voltage) Vgg = 129V
(Switching Threshold)

FIGURE 5 — MECL TRANSFER CURVES (MECL 10,000 EXAMPLE)
and SPECIFICATION TEST POINTS

The first set is obtained by applying test volt-
ages, VIL min and V|H max (sequentially) to the
gate inputs, and measuring the OR and NOR out-
put levels to make sure they are between Vo[
max_and VoL min. a3nd VOHmax and VOHmin
specifications.

The second set of logic level parameters relates
to the switching thresholds. This set of data is
distinguished by an ““A’’ in symbol subscripts. A
test voltage, V||_A max. IS applied to the gate and
the NOR and OR outputs are measured to see
that they are above the VOHA min and below the
VOLA max levels, respectively. Similar checks are
made using the test input voltage V|4A min-

The result of these specifications insures that:

a) The switching threshold (~ Vgpg) 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.
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Figure 6 shows the guaranteed MECL 10,000
and MECL Il1 logic levels and switching thresholds
over specified temperature ranges. As shown in the
Figure 6a Typical Transfer Curves, MECL outputs
rise with increasing ambient temperature. All cir-
cuits in each family have the same worst-case out-
put level specifications regardless of power dissi-
pation or junction temperature differences to
reduce loss of noise margin due to thermal dif-
ferences.

All of these specifications assume -5.2 V power
supply operation. Operation at other power-supply
voltages is possible, but will result in further trans-
fer curve changes. Transfer characteristic data ob-
tained for a variety of supply voltages are shown in
Figure 7. The table accompanying these graphs in-
dicates the change rates of output voltages as a
function of power supply voltages.



TRANSFER DATA FOR TEMPERATURE VARIATIONS

FIGURE 6a — TYPICAL TRANSFER
CHARACTERISTICS AS A FUNCTION

OF TEMPERATURE
(See tables below for data)

y . - ey
‘ ‘ . 85°C
I N
S
-0.950 S = #
L J;.( 85°C \ \V/ _30°C—-259C—
JlLasoc /1 ©R output
-30°C
QUTPUT VOLTAGE .1 350 | YIA ]
(VOLTS) l N
-85°C —— 85°C
N \ AL‘ 259¢—
<1750} 4
l
-250¢ X—1-——+—— NOR OQutput
bt _300¢ —{—+f——— -30°C—-
S i e S

16 14 12 10

INPUT VOLTAGE (VOLTS)

rc
FFuonctl:fn Parameter -55°c® —3o°c@ 0°c® 259c@ 25°c® 750c® 8s°c@ 12500@
MC10500 | MC10100 | MCM10100 | MC10100 | MC10500 | MCM10100 | MC10100 | MC10500
MC10600 | MC10200 MC10200 | MC10600 MC10200 | MC10600
MCM10500 | MC10800 MC10800 | MCM10500 MC10800 |[MCM10500
V1H max VOH max -0.880 -0.890 -0.840 -0.810 -0.780 -0.720 -0.700 | -0.630
VOH min -1.080 -1.060 -1.000 -0.960 -0.930 -0.900 -0890 | -0825
VOHAmin| ~—1.100 -1.080 -1.020 -0.980 ~0.950 -0.920 -0.910 -0.845
VIHAmIn -1.255 ~1.206 -1.145 ~1.105 -1.105 -1.045 -1.035 | -1.000
VL Amax -1510 -1.500 ~1.490 -1.475 -1.475 ~1.450 -1.440 | -1.400
VOLAmax| ~1635 -1.655 -1.645 -1.630 -1.600 -1.605 -1595 | -1525
VOLmax -1.655 -1.675 -1.665 -1.650 -1.620 ~1.625 ~1615 | -1545
ViLmin = VoLmin®| -1920 -1.890 -1.870 -1.850 -1.850 -1.830 ~-1825 | -1.820
ViLmin N Lmin 05 05 05 05 05 03 03 03

NOTES MC10500, MC10600, and MCM 10500 series specified driving 100 £2t0-2.0 V.
Q MC10100, MC10200, and MC10800 series specified driving 50 2 to -20V.
e Memories (MCM10100) specified 0-75°C for commeicial temperature range, 50 2 to -2.0 V. Military temperature

range memories (MCM10500) specified per Note 1.

Special circuits such as MC10123, MC10118, MC10119, and MC10800 family bus outputs have lower than normal

VOL min- See individual data sheets for specific values.

Each MECL 10,000 series device has been designed to meet the dc specifications shown in the test table, after thermal equilibirum
has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse airflow greater than 500
linear fpm is maintained. Veg = =52V + 0.010 V.

FIGURE 6b — MECL 10,000 DC TEST PARAMETERS

Forcing
Function Parameter -30°C 25°C 85°C
ViIHmax VOoHmax -0.875 -0.810 -0.700
VoHmin 1.045 -0.960 -0.890
VOHAmIN -1.065 --0.980 -0.910
ViHAmin ~1.180 -1.095 -1.025
ViLAmax -1.515 ~1.485 -1.440
VOLAmax ~1.630 ~1.600 -1.555
VoL max -1.650 -1.620 ~1.575
Vitmin = VouLmin -1.890 -1.850 -1.830
ViLmin lINLmin 0.5 0.5 0.3

NOTE: All outputs loaded 50 §2 to -2.0 Vdc except MC1648 which

has an internal output pulldown resistor.

ELECTRICAL CHARACTERISTICS
Each MECL Il series device has been designed to meet the dc specifi
cation shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed
circuit board and transverse airflow greater than 500 linear fpm is
maintained. Vgg = -5.2V t 0.10 V.

FIGURE 6¢c — MECL 111 DC TEST PARAMETERS
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TRANSFER DATA FOR POWER SUPPLY VARIATIONS

— +02 .
i 60 {2 Load
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3
o
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Vin. INPUT VOLTAGE (VOLTS)

FIGURE 7a — MECL 111/10,000 “OR"
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“ T
% 50 2 Load
3 -02
2
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o
L 10 T T VEE = -3.6 V|
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o -1.
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L -2.6 |
2 g 0O,

Ta =

S -3.0 I A = 25°C

-32 -28 -24 20 -16 -12 -08 -04 0

Vin. INPUT VOLTAGE (VOLTS)

FIGURE 7b — MECL 111/10,000 “NOR"

Voltage MECL 10,000* MECL 1l M10800 LSI
AVQH/AVEE 0.016 0.033 0.016
AV o /AVEgE 0.250 0.270 0.030
AVgg/AVEE 0.148 0.140 0.015

*and subsets: 10,200; 10,500; 10,600.

FIGURE 7C — TYPICAL LEVEL CHANGE RATES

—— -1.630

-1.475 1.105
fo
—
OR
VOHA min — = == g -0.980
t v
Gate OLA max
Output
Gate
Input ViLA max | VIHA min

V gg (switching threshold)

Specification Points for Determining Noise Margin

NOISE MARGIN

“Noise margin’’ is a measure of a logic circuit’s
resistance to undesired switching. MECL noise
margin is defined in terms of the specification
points surrounding the switching threshold. The
critical parameters of interest here are those desig-
nated with the A" subscript (VoHA min. VOLA
max: VIHA min. VILA max) in the transfer charac-
teristic curves.

T -1 VOHA min
_ High Noise
av =g
argin {—-»—-VDHA min
1 High
‘State
Low Noise )~ [ ViLAmax
av = ow
argin —— VOLA max
I Low
| State Noise Margin Computations
Guaranteed
Worst-Case dc Typical dc
Family Noise Margin Noise Margin
All MECL 10,000 0.125 0.210
MECL Il 0.115 0.200

FIGURE 8 — MECL Noise Margin Data

Guaranteed noise margin (NM) is defined as
follows:

NMHIGH LEVEL = VOHA min = VIHA min

NMLOW LEVEL = VILA max = VOLA max

To see how noise margin is computed, assume a
MECL gate drives a similar MECL gate, Figure 8.

At a gate input (point B) equal to V||_A max-
MECL gate #2 can begin to enter the shaded transi-
tion region.




This is a ‘“‘worstcase’’ condition, since the
VOLA max specification point guarantees that
no device can enter the transition region before an
input equal to VLA max is reached. Clearly then,
VILA max is one critical point for noise margin
computation, since it is the edge of the transition
region.

To find the other critical voltage, consider the
output from MECL gate #1 (point A). What is the
most positive value possible for this voltage (con-
sidering worst case specifications)? From Figure 8
it can be observed that the Vo A max specifi-
cation insures that the LOW state OR output from
gate #1 can be no greater than Vo A max.

Note that VOQLA max is more negative than
VILA max- Thus, with VoA max at the input
to gate #2, the transition region is not yet
reached. (The input voltage to gate #2 is still to
the left of VLA max Oon 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 VQLA max to© VILA
max- This constitutes the “‘safety factor’’ known
as noise margin. It can be calculated as the magni-
tude of the difference between the two specifica-

tion voltages, or for the MECL 10,000 levels
shown:
NMiLow = VILA max — VOLA max
=-1475V — (-1.630 V)
=155 mV.
Similarly, for the HIGH state:
NMHIGH = VOHA min — VIHA min

-0.980 V — (-1.105 V)
125 mV

fl

Analogous results are obtained when consider-
ing the “NOR"’ transfer data.

Note that these noise margins are absolute
worst case conditions. The lesser 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 dis-
turbances.

As shown in the table, typical noise margins
are usually better than guaranteed — by about 75
mV.

Overshoot
Undershoot

50% Vgg

Vout

t—— | j— Tt t-

o=ty

MECL 11l Rise and Fall Times

- High Level

—

Low Leve!

Noise margin is a dc specification that can be
calculated, since it is defined by specification
points tabulated on MECL data sheets. How-
ever, by itself, this specification does not give a
complete picture regarding the noise immunity of a
system built with a particular set of circuits. Over-
all system noise immunity involves not only noise-
margin specifications, but also other circuit-related
factors that determine how difficult it is to apply a
noise signal of sufficient magnitude and duration
to cause the circuit to propagate a false logic state.
In general, then, noise immunity involves line im-
pedances, circuit output impedances, and propaga-
tion delay in addition to noise-margin specifica-
tions. This subject is discussed in greater detail in
Application Note AN-592.

AC OR SWITCHING PARAMETERS

Time-dependent specifications are those that
define the effects of the circuit on a specified in-
put 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, or access time, in
the case of memories. Since this terminology has
varied over the years, and because the ‘‘conditions”
associated with a particular parameter may differ
among logic families, the common MECL wave-
form and propagation delay terminologies are
depicted in Figure 9. Specific rise, fall, and prop-
agation delay times are given on the data sheet
for each specific functional block, but like the
transfer characteristics, ac parameters are tempera-
ture and voltage dependent. Typical variations for
MECL 10,000 are given in the curves of Figure 10.

SETUP AND HOLD TIMES

Setup and hold times are two ac parameters
which can easily be confused unless clearly defined.
For MECL logic devices, tseryp is the minimum
time (50% — 50%) before the positive transition of
the clock pulse (C) that information must be pres-

Vout OR

Vout NOR

*
Also designated thd

|
.

th o=t

MECL 10,000 Rise and Fall Times

MECL Propagation Delay

FIGURE 9a — TYPICAL LOGIC WAVEFORMS
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FIGURE 9b — MEMORY CHIP SELECT ACCESS TIME WAVEFORM
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FIGURE 9c — MEMORY ADDRESS ACCESS TIME WAV EFORM
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sent at the Data input (D) to insure proper opera-
tion of the device. The tpg|q 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 insure
proper operation. Setup and hold waveforms for
logic devices are shown in Figure 11a.

Q /
Q--—--=-—=—=—===-—=——=“

FIGURE 11a — SETUP AND HOLD WAVEFORMS
FOR MECL LOGIC DEVICES

For MECL memory devices, tsetyp is the mini-
mum time before the negative transition of the
write enable pulse (WE) that information must be
present at the chip select (CS), Data (D), and
address (A) inputs for proper writing of the select-
ed cell. Similarly thg|g is the minimum time after
the positive transition of the write enable pulse
(WE) that the information must remain unchanged

at the inputs to insure proper writing. Memory
setup and hold waveforms are shown in Figure
11b.

In specifying devices, Motorola establishes and
guarantees values (shown as minimums on the data
sheets) for tgeryp and theld. For most MECL cir-
cuits, proper device operation typically occurs with
the inputs present for somewhat less time than that
specified for tgeryp and thold-

TESTING MECL 10,000 and MECL 111

To obtain results correlating with Motorola cir-
cuit specifications certain test techniques must be
used. A schematic of a typical gate test circuit is
shown in Figure 12a, and a typical memory test
circuit in Figure 12b.

A solid ground plane is used in the test setup,
and capacitors bypass Vcc1. Vee2. and VEgE pins
to 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, Sealectro Conhex, or equivalent. Wire length
should be < % inch from TPj, to input pin and
TPout to output pin.

FIGURE 11b — SETUP AND HOLD WAVEFORMS
FOR MECL MEMORIES (WRITE MODE)

Address

X_

Chip Select 5\ 50% /Z'
Din 50%
la— ty tWHD
Write Enable I 50% z
twso \as_.____a/ —
e — tWHCS
ra—— TWHA
r—— TWSCS ——®»
tTWR

50%

Dout TWSA




The pulse generator must be capable of 2.0 ns
rise and fall times for MECL 10,000 and 1.5 ns for
MECL !ll. In addition, the generator voltage must
have an offset to give MECL signal swings of ~
+400 mV about a threshold of =+0.7 V when
Vee = +2.0 Vand VEg = —3.2 V for ac testing of
logic devices.

The power supplies are shifted +2.0 V, so that
the device under test has only one resistor value to
load into —~ the precision 50-ohm input impedance
of the sampling oscilloscope. Use of this technique
yields a close correlation between Motorola and
customer testing. Unused outputs are loaded with a
50-ohm resistor (100-ohm for MIL temp devices)
to ground. The positive supply (Vcc) should be
decoupled from the test board by RF type 25uF
capacitors to ground. The V¢ pins are bypassed
to ground with 0.1 uF,as is the Vgg pin.

Additional information on testing MECL
10,000 and understanding data sheets is found in
Application Notes AN-579 and AN-701.

Channel A Channel B

® Matched 50 ohm coax
© 01 uf decouples fixture
* 25 uF dampens supply
variations

*Coax

PULSE
GENERATOR

150 ohm, MC105xx

R 32V
devices only.

VEE

20V
Vce

NOTE: All power supply levels are shown shifted
2 volts positive.
FIGURE 12a — MECL LOGIC SWITCHING
TIME TEST SETUP

A2
A3
Na
Ag
1 A6
0_|°— A7

Dout

-20V

INPUT LEVELS

ty = 1§ ~ 2.0 ns typ.

All timing measurements referenced to 50% of input levels.

RT = 50 §2

CL < 5.0pF (including jig and stray capacitance)

Delay should be derated 30 ps/pF for capacitive load up to 50 pF

FIGURE 12b — MECL MEMORY
SWITCHING TIME TEST CIRCUIT




SECTION Ill — OPERATIONAL DATA

POWER SUPPLY CONSIDERATIONS

MECL circuits are characterized with the Vg
point at ground potential and the VEEg point at
-5.2 V. While this MECL convention is not neces-
sarily mandatory, it does result in maximum noise
immunity. This is so because any noise induced on
the Vgg line is applied to the circuit as a common-
mode signal which is rejected by the differential
action of the MECL input circuit. Noise induced
into the Vcc line is not cancelled out in this
fashion. Hence, a good system ground at the Vg
bus is required for best noise immunity.

Power supply regulation which will achieve 10%
regulation or better at the device level is recom-
mended. The -5.2 V power supply potential will
result in best circuit speed. Other values for Vgg
may be used. A more negative voltage will increase
noise margins at a cost of increased power dissipa-
tion. A less negative voltage will have just the
opposite effect.

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

Although little power supply noise is generated
by MECL iogic, 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 and
a 100 pF capacitor at the power entrance to the
board, and a 0.01 uF low-inductance capacitor
between ground and the -5.2 V line every four
to six packages, are recommended.

Most MECL 10,000 and MECL Il circuits have
two Ve leads. Vet supplies current to the out-
put transistors and Vg2 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 MC10110, have two Vg pins. All
Vcc pins should be connected to the ground plane
or ground bus as close to the package as possible.

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

POWER DISSIPATION

The power dissipation of MECL functional
blocks is specified on their respective data sheets.
This specification does not include power dis-
sipated in the output devices due to output ter-
mination. The omission of internal output pull-
down resistors permits the use of external ter-

minations designed to yield best system perfor-
mance. To obtain total operating power dissipation
of a particular functional block in a system, the
dissipation of the output transistor, under load,
must be added to the circuit power dissipation.
The table in Figure 13 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 dis-
sipation, the stated dissipation in the external
terminating resistors must be added as well.
Unused outputs draw no power and may be

ignored.
Output Terminating
Transistor Resistor
Power Power
Terminating Dissipation Dissipation
Resistor Value (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
2.0k ohms to VEE 25 7.7
1.0 k ohm to VEg 49 15.4
680 ohms to VEg 72 226
510 ohms to VEE 9.7 30.2
270 ohms to Vg 18.3 57.2
82 ohms to V¢ and 15 140
130 ohms to VEE

FIGURE 13 — AVERAGE POWER DISSIPATION
IN OUTPUT CIRCUIT WITH EXTERNAL
TERMINATING RESISTORS

The power dissipation of MECL functional
blocks varies with both temperature and VEE.
Typical variations are shown in Figure 14. The
graph is normalized so that it applies to all MECL
lines. The reference temperature is 25°C and
the reference power is obtained by multiplying the
typical Ig value (total power supply drain current
specified on the data sheet) by VEg (5.2 V). For
those devices where only the maximum value of
Ig is specified on the data sheet, typical power
dissipation is approximately 80% of that calculated
with the g (max) specification.
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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 showing typical output voltage levels
as a function of load current for MECL Il and
10,000 are 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 10,000 and MECL 11 circuits typically
have a 7 ohm output impedance and are relatively
unaffected by capacitive loading on a positive-
going output signal. However, the negative-going
edge is dependent on the output pulldown or
termination resistor. Loading close to a MECL
output pin will cause an additional propagation
delay of 0.1 ns per fanout load with a 50 ohm
resistor to —-2.0 Vdc or 270 ohms to -5.2 Vdec.
A 100 ohm resistor to -2.0 Vdc or 510 ohms
to -5.2 Vdc results in an additional 0.2 ns propaga-
tion delay per fanout load.

(LOAD LINES FOR TERMINATION TO -2 0 vdc! 25°C
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50 OHMS { ves Y.LA
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FIGURE 15 — OUTPUT VOLTAGE LEVELS
versus DC LOADING

Terminated transmission line signal inter-
connections are used for best MECL 10,000 or
MECL 11l 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 trans-
mission line itself are affected by the distributed
capacitance. Signal propagation down the line will
be increased by a factor, \/ 1+Cy/C,. Here Cy 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 10,000 transmission line vary with the
line impedance. For example, with Zy = 50 ohms,
maximum stub length would be 4.5 inches (1.8 in.
for MECL I11). But when Z5 = 100 ohms, the
maximum allowable stub length is decreased to
2.8 inches (1.0 in. for MECL 111).

The input loading capacitance of a MECL 10,000
gate is about 2.9 pF and 3.3 pF for MECL I11. To
allow for the IC connector or solder connection
and a short stub length, 5 to 7 pF is commonly
used in loading calculations.



UNUSED MECL INPUTS

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

All single-ended input MECL logic circuits
contain input pulldown resistors between the input
transistor bases and VEg. As a result, unused
inputs may be left unconnected (the resistor pro-
vides 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 resistor values are typically 50
k§) and are not to be used as pulldown resistors
for preceding open-emitter outputs.

Several MECL devices do not have input
pulldowns. Examples are the differential fine
receivers. If a single differential receiver within a
package is unused, one input of that receiver must
be tied to the Vgpg pin provided, and the other
input goes to VgEg. Also, several MECL memories
do not have input pulldowns on all inputs.

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



SECTION IV — SYSTEM DESIGN CONSIDERATIONS

THERMAL MANAGEMENT

Circuit performance and long-term circuit
reliability are affected by die temperature. Nor-
mally, both are improved by keeping the IC
junction temperatures low.

Electrical power dissipated in any integrated
circuitisasource of heat. This heat source increases
the temperature of the die relative to some refer-
ence 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 packaging and mounting system’s ability
to remove heat generated in the circuit—from the
junction region to the ambient environment.
The basic formula (a) for converting power dissi-
pation to estimated junction temperature is:

Tyj=Ta+Ppllyc+bca) (1)

Ty=Ta +PpB a} (2)
where

Tj = maximum junction temperature

Ta = maximum ambient temperature

Pp = calculated maximum power dissipation
including effects of external loads (see
Power Dissipation in section 111).

6 yc = average thermal resistance, junction
to case

§CA = average thermal resistance, case to
ambient

04a - average thermal resistance, junction
to ambient

This Motorola recommended formula has been
approved by RADC and DESC for calculating
a “‘practical’’ maximum operating junction tem-
perature for MIL-M-38510 (JAN) MECL 10,000
devices.

Only two termson the right side of equation (1)
can bevaried by the user—the ambient temperature,
and the device case-to-ambient thermal resistance,
§CA- (To some extent the device power dissipation
can be also controlled, but under recommended
use the Vgg supply and loading dictate a fixed
power dissipation.) Both system air flow and the
package mounting technique affect the §CA
thermal resistance term. §JC is essentially indepen-
dent of 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+Ppllye) (3)

FIGURE 16 — THERMAL RESISTANCE VALUES FOR STANDARD MECL IC CERAMIC PACKAGES

THERMAL RESISTANCE IN STILL AIR

Package Type
(All Using Standard* Mounting)

LAY
(°c/Watt)

f4c
(°c/Watt)

(All Gold Eutectic Die Bond)

Average

Maximum Average Maximum

14 Lead Duai-In-Line
1/4"" X 3/4" Alumina
Die Area = 4096 Sq. Mils

100

130 25 40

14 Lead Flat Pack
1/4" X 1/4" Alumina
Die Area: 4096 Sq. Mils

165

205 40 60

16 Lead Dual-In-Line
1/4" X 3/4" Alumina
Die Area: 4096 Sq. Mils

100

130 25 40

16 Lead Flat Pack
1/4’ X 3/8" Beryllia
Die Area = 4096 Sq. Mils

88

115 13 20

20 Lead Dual-in-Line
1/4 X 17 Alumina
Die Area = 11,349 Sq. Mils

73

95 16 25

24 Lead Dual-In-Line
1/2"" X 1-1/4" Alumina
Die Area = 8192 Sq. Mils

45

55 10 15

24 Lead Flat Pack
3/8" X 5/8" Beryllia
Die Area = 8192 Sq. Mils

40

52 6 10

48 Lead Quad- In-Line (QUIL)
1/27 X 1.1/4" Alumina
Die Area = 16,384 Sq. Mils

40

52 8 12

*Standard Mounting Methods

Dual In-Line: In socket or on PC Board with no contact between bottom of package and socket or

PC Board

Flat Pack: Bottom of Package in direct contact with non-metallized area of PC Board

1-20



where Tc maximum case temperature and the
other parameters 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 con-
verted into graphs showing the maximum power
dissipation allowable at various ambient tempera-
tures (still air) for circuits mounted in the different
packages, taking into account the maximum per-
missible operating junction temperature for long
term life (> 100,000 hours).

g 4000

=z

£ 3500

=z

=]

E‘— 3000 \

% 2500 \48 Lead Alumina Ceramic for
e 2 Leat NN All Packages

-3 \

& 2000

S

S 1500 20 Lead \\

= 1000 I~ i N

< 14 and 16 Lead \

ER) SN N

i \\

<

= 250 500 750 1000 1250 1500 1750 2000

Ta. AMBIENT TEMPERATURE - STILL AIR (°C)
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AIR FLOW

The effect of air flow over the packages on 0 ja
(due to a decrease in Ocp) is illustrated in the
graphs of Figure 18. This air flow reduces the
thermal resistance of the package, therefore
permitting a corresponding increase in power dissi-
pation without exceeding the maximum permissible
operating junction 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
10,000 quad OR/NOR gate (MC10101L) loaded
with four 50 ohm loads can be calculated. Maxi-
mum 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

1-21

per minute. From Figure 18, 04 is 509C/W. With
Ta (air flow temperature at the device) equal to
250C, the following maximum junction temper-
ature results:

Ty = PD(§JA) +Ta
Ty =(0.195W) (50°C/W + 250C = 34.89C
Under the above operating conditions, the

MECL 10,000 quad gate has its junction elevated
above ambient temperature by only 9.8°C.
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FIGURE 18a — AIRFLOW versus THERMAL
RESISTANCE (CERAMIC DUAL-IN-LINE PKG)
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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 levels between devices is due to the
increase in ambient temperatures as the air passes
over the devices, or differences in ambient tem-
perature between two devices.

The majority of MECL 10,000, 10800, and
MECL 11l users employ some form of air-flow
cooling. As air passes over each device on a printed
circuit board, it absorbs heat from each package.
This heat gradient from the first package to the last



package is a function of the air flow rate and
individual package dissipations. Figure 19 provides
gradient data at power levels of 200 mW. 250 mWw,
300 mW, and 400 mW with an air flow rate of
500 Ifpm. These figures show the proportionate
increase in the junction temperature of each dual
in-line package as the air passes over each device.
For higher rates of air flow the change in junction
temperature from package to package down the
airstream will be lower due to greater cooling.

Power Dissipation Junction Temperature Gradient
(mw) (°C/Package)
200 04
250 . 05
300 o 0.63
400 0.88

Devices mounted on 0.062"° PC board with Z axis spacing o_f
0.5, Air flow is 500 Ifpm along the Z axis.

FIGURE 19 — THERMAL GRADIENT OF
JUNCTION TEMPERATURE
(16-Pin MECL Dual In Line Package)

THERMAL EFFECTS ON NOISE MARGIN

The data sheet dc specifications for standard
MECL 10,000, 10800, and MECL 11l devices are
given for an operating temperature range from
-30°C to +85°C (0° to +75°C for memories) in
Figure 6b and 6¢ of Section II, TECHNICAL
DATA. These values are based on having an airflow
of 500 Ifpm over socket or P/C board mounted
packages with no special heat sinking (i.e., dual-in-

hine ng
RS S

acxage

age mounted on lead seating

ead seatin plane with
no contact between bottom of package and socket
or P/C board and flat package mounted with
bottom in direct contact with non-metallized area
of P/C board). Under these conditions, adequate
cooling is provided to keep the maximum operating
junction temperatures below 145°C for MECL 1|
device types 1666-1670 and below 165°C for all
other MECL device types.

The designer may want to use MECL devices
under conditions other than those given above. The
majority of the low-power device types may be
used without air and with higher 0 a. However,
the designer must bear in mind that junction
temperatures will be higher for higher 0 jp, even
though the ambient temperature is the same.
Higher junction temperatures will cause logic
levels to shift.

As an example, a 300 mW 16 lead dual-in-line
ceramic device operated at 0 5 = 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 I 5 = 50°C/W.
(Level shift = AT x 1.4 mV/°C).

If logic levels of individual devices shift by
different amounts {depending on Pp and 0ja),
noise margins are somewhat reduced. Therefore,
the system designer must lay out his system
bearing in mind that the mounting procedures to
be used should minimize thermal effects on
noise margin.
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The followingsections on package mounting and
heat sinking are intended to provide the designer
with sufficent information 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 recom-
mended to provide both a better ground plane and
a good thermal path for heat dissipation. Also, a
multilayer board allows the use of microstrip line
technigques to provide transmission line inter-
connections.

Two-sided printed circuit boards may be used
where board dimensions and package count are
small. If possible, the Ve ground plane should
face the bottom of the package to form the
thermal conduction plane. If signal lines must be
placed on both sides of the board, the Vgg plane
may be used as the thermal piane, and at the same
time may be used as a pseudo ground piane. The
pseudo ground plane becomes the ac ground
reference 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 main-
taining a microstrip signal line environment.

Two-ounce copper P/C board is recommended
for thermal conduction and mechanical strength.
Also, mounting holes for low power devices may
be countersunk to allow the package bottom to
contact the heat plane. This technique used along
with thermal paste will provide thermal
conduction.

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 dis-
sipation method could also serve as VEg voltage
distribution or as a ground bus. The channels
should terminate 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

aood

that come into thermal contact with the edge
channels.
Channel

FIGURE 20 — CHANNEL/WIPER
HEAT SINKING ON DOUBLE LAYER BOARD



For operating some of the higher power device
types* in 16 lead dual-in-line packages in still air,
requiring @4a < 100°C/W, a suitable heat sink is
the IERC LIC-214A2WCB shown in Figure 21.
This sink reduces the still air ¢ja to around
550C/W. By mounting this heat sink directly on a
copper ground plane (using silicone paste) and
passing 500 Ifpm air over the packages, FJA is
reduced to approximately 350C/W, permitting use
at higher ambient temperatures than +850C
(+759C for memories) or in lowering TJ for im-
proved reliability.

“_Mounting
Screws
Retainer Clip

1ERC DC
0000808

16-Pine Dual
o In-Line
Ceramic
Pack age
Heat Dissipator
IERC-LIC-214A2WCB

N - S )
\\./&’/ P ~ Mounting
. 4 Hole
Strip = %/77 o
Multi-Layer
PC Board

FIGURE 21 — MECL HIGH-POWER
DUAL-IN-LINE
PACKAGE MOUNTING METHOD

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 lowering the 0 a. This is due to
the location of the die near the bottom surface of
the package.

Also, very little (<2 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 wires.

INTERFACING MECL TO
SLOWER LOGIC TYPES

MECL circuits are interfaceable with most
other logic forms. For MECL/TTL/DTL inter-
faces, when MECL 1s operated at the recommended
~5.2 volts and TTL/DTL at +5 V supply, currently
available translator circuits, such as the MC10124
and MC10125, may be used.

For systems where a dual supply (-5.2 V and
+5 V) is not practical, the MC12000 includes a
single supply MECL to TTL and TTL to MECL
translator, or a discrete component translator can
be designed. For details, see MECL System Design
Handbook. Such circuits can easily be made fast
enough for any available TTL.

MC’1654, 1678, 1694, 10128, 10129, 10136, 10137,
10177, 10182, and 10804. Max PD> 800 mw.
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MECL also interfaces readily with MOS. With
CMOS operating at +5 V, any of the MECL to
TTL translators works very well. On the other
hand, CMOS will drive MECL directly when using
acommon -5.2 V supply.

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

Complex MECL 10,000 functions are presently
available to interface MECL 10,000 with MOS
logic, MOS memories, TTL three-state circuits,
and IBM bus logic levels. See Application Note
AN-720 for additional interfacing information.

CIRCUIT INTERCONNECTIONS

Though 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, interconnecting
leads are kept shorter, thus minimizing propaga-
tion delay between packages. This is particularly
beneficial with MECL Il which has relatively fast
(1 ns) rise and fall times. Moreover, the unbroken
ground planes made possible with multilayer
boards permit much more precise control of trans-
mission line impedances when these are used for
interconnecting purposes. Thus multilayer boards
are recommended for MECL Ill layouts and are
justified when operating MECL 10,000 at top
circuit speed, when high-density packaging is a
requirement, or when transmision line inter-
connects are used.

Point-to-point  back-plane  wiring without
matched line terminations may be employed for
MECL interconnections if line runs are kept short.
At MECL 10,000 speeds, this applies to line runs
up to 6 inches, and for MECL 11l up to 1 inch
(maximum open wire lengths for less than 100 mV
undershoot). But, because of the open-emitter
outputs of MECL 10,000 and MECL Il circuits,
pull-down resistors are always required. Several
ways of connecting such pull-down resistors are
shown in Figure 22.

Resistor values for the connection in Figure 22a
may range from 270 ohms to 2 k{2 depending on
power and load requirements. (See MECL System
Design Handbook.) Power may be saved by con-
necting pull-down resistors in the range of 50 ohms
(100 ohm minimum for MC10,500 and MC10,600
Series parts) to 150 ohms, to -2.0 Vdc, as shown
in Figure 22b. Use of a series damping resistor,
Figure 22c¢, will extend permissible lengths of
unmatched-impedance interconnections, with some
loss of edge speed.

With proper choice of the series damping
resistor, iine iengths can be extended to any
length,** while limiting overshoot and undershoot
to a predetermined amount. Damping resistors
usually range in value from 10 ohms to 100 ohms,
depending on the line length, fanout, and line
impedance. The open emitter-follower outputs of
MECL 11l and MECL 10,000 give the system
designer all possible line driving options.

Limited only by line attenuation and band

width characteristics.



Rp
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FIGURE 22 — PULL-DOWN
RESISTOR TECHNIQUES

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 11l
and MECL 10,000 emitter-follower output transis-
tors will drive a 50-ohm transmission line (100
ohms or greater for MECL 10,500 and MC10,600
Series) terminated to -2.0 Vdc. This is the equi-
valent 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 (Zg,) of the line. A terminating voltage
(V1) of =20 Vdc must be supplied to the
terminating resistor.

Another method of parallel termination uses
a pair of resistors, R1and R2. Figure 23b illustrates
this method. The following two equations are used
to calculate the values of R1 and R2:

R1=162,
R2 =26 Z,

Vi -
7‘77- o ‘O '[)

X _ 2,

Vi

f Vit (2.0 V)

FIGURE 23a — PARALLEL TERMINATED LINE
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-52V

FIGURE 23b — PARALLEL TERMINATION
—THEVENIN EQUIVALENT

Another popular approach is the series-
terminated transmission line (see Figure 24). This
differs from parallel termination in that only
one-half the logic 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.

g =

a Rs |.~“

1

A Ve T X Asoe.
T

VI ST -W.T..M

R B L
T — 1 '
vz
1

c VL Y 50%

FIGURE 24 — SERIES TERMINATED LINE

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

The advantages of series termination include
ease of driving multiple series-terminated lines, low
power consumption, and low cross talk between
adjacent lines. The disadvantage 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 advantages
of good noise immunity and low attenuation at
high  frequencies. No significant performance
degradation occurs for lengths up to 20 feet for
MECL I, and up to 50 feet for MECL 10,000.



Twisted pair lines are one of the most popular
methods of interconnecting cards or panels. The
complementary outputs of any MECL I or
MECL 10,000 function are 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 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 distances (> 1000 feet) on twisted pair,

although line attenuation will limit bandwidth,
degrading edge speeds when long line runs
are made.

FIGURE 25 — TWISTED PAIR LINE
DRIVER/RECEIVER

If timing is critical, parallel signal paths (shown
in Figure 26) should be used when fanout to

several cards is required. This will eliminate
distortion caused by long stub lengths off a
signal path.

Wire-wrapped connections can be used with
MECL 10,000. For MECL 111, the fast edge speeds
(1 ns) create a mismatch at the wire-wrap connec-
tions which can cause reflections, thus reducing
noise immunity. The mismatch occurs also with
MECL 10,000, but the distance between the
wire-wrap connection and the end of the line is
generally short enough so the reflections cause
no problem.

o Card A

Card B

R\ Card C
[}

Zo

Card B
Zo

Card C
Zo 3

RT = Zo(each)

NV

f 3
4

*Multiple output gate eg MC10110 V1

FIGURE 26 — PARALLEL FANOUT TECHNIQUES
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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 differ-
entially using a line receiver.

The recommended wire-wrapped circuit cards
have a ground plane on one side and a voltage
plane on the other, 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 minimize 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 10,000
are available from several vendors.

Microstrip and Stripline

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

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 discussion of the properties and use of these
lines.

= 45
Epoxy Glass

0.0014

FIGURE 27 — PC INTERCONNECTION
LINES FOR USE WITH MECL



CLOCK DISTRIBUTION

Clock distribution can be a system problem. At
MECL 10,000 speeds, either coaxial cable or
twisted pair line (using the MC10101 and
MC10115) 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 the application
of this technigue is shown in Figure 28.

Fan-Out = 4 Each

(]
Bl
O
2
a

off
Card

F‘Tl
<

O-

T

FIGURE 28 — 64 FANOUT CLOCK DISTRIBUTION

Because of the very high clock rates encountered
in MECL 11l systems, rules for clocking are more
rigorous than in slower systems.

The following guidelines should be followed for
best results:

A. On-card Syncrhonous Clock Distribution

via Transmission 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.
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4. To minimize clock skewing problems on
synchronous sections of the system, line delays
should be matched to within 1 ns.

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

6. Fanout limits should be applied to clock
distribution drivers. 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 transmission line are ter-
minated with 100-ohms impedance. This method
should be used when wire-OR connections exceed
1 inch apart on a drive line.

B. Off-Card Clock Distribution

1. The OR/NOR outputs of an MC1660 may
be used to drive into twisted pair lines or into flat,
fixed-impedance ribbon cable. At the far end of
the twisted pair an MC1692 differential line
receiver is used. The line should be terminated as
shown in Figure 25. This method not only provides
high speed, board-to-board clock distribution, but
also provides system noise margin advantages.
Since the line receiver operates independently of
the Vgg reference voitage (differential inputs) the
noise margin from board to board is also indepen-
dent of temperature differentials.

LOGIC SHORTCUTS

MECL circuitry offers several
conveniences. Among these are:

1. Wire-OR (can be produced by wiring MECL
output emitters together outside packages).

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

logic design

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

>l
@l
+

0l
Ql

A

1D

29.

C+D+E+F+G
Rp

A+B+E+F+G
MC10105 Rp

FIGURE 29 — USE OF WIRE-OR AND
COMPLEMENTARY OUTPUTS



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-ORing permits direct connections of MECL
circuits to busses. (MECL System Design Hand-
book and Application Note AN-726).

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 MC10123 is an
exception to this rule because it has a special
VoL level that allows very high fanout on a bus
or 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 wired-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.

SYSTEM CONSIDERATIONS — A SUMMARY OF RECOMMENDATIONS

MECL 10,000

MECL 11l

Power Supply Regulation

10% or better*

10% or better*

On-Card Temperature Gradient

Less Than 25°C

Less Than 25°C

Maximum Non-Transmission Line
Length (No Damping Resistor)

8"

1

Unused Inputs

Leave Open* *

Leave Open™**

PC Board Standard 2-Sided or Multilayer
Multilayer

Special Cooling Requirements No No

Bus Connection Capability Yes (Wire-OR) Yes (Wire-OR)

MSI/LSI Parts Yes Yes (MSI)

Maximum Twisted Pair Length
(Differential Drive)

Limited by Cable Response
Only, Usually > 1000’

Limited by Cable Response
Only, Usually > 1000’

The Ground Plane to Occupy > 50% > 75%
Percent Area of Card
Wire Wrap may be used Yes Not Recommended

Compatible with MECL 10,000

Yes

*At the devices.

**Except special functions without input pull-down resistors.
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PACKAGE OUTLINE DIMENSIONS

A letter suffix to the MECL logic function part number is used to specify the package style
(see drawings below). See appropriate selector guide for specific packaging available for a given device type.

F SUFFIX
CERAMIC PACKAGE
CASE 607 04

L SUFFIX
CERAMIC PACKAGE
CASE 620-02

S — c
[ g [MILLIMETERS [ _ihches i P
OIM] MIN [ MAX | MIN | mAX A 1905 | 1981 | 0750 | 0780 |  NOTES
A .10 | 699 40 | 0.275 8 22 1 LEADS WITHIN 0.13 mm (0.005) RADIUS
C [ 076 203 30 | 0.080 06 OF TRUE POSITION AT SEATING PLANE
1] .2 48 10 [ 0.018 NOTE D 38 | 2 AT MAXIMUM MATERIAL CONDITION’
F {00 15 03 | 0.006 1 LEADSWITHIN 0.13 mm (0.005) 140 PKG, INDEX. NOTCH IN LEAD
G | 1278SC 050 BSC TOTAL OF TRUE POSITION G | 2548 NOTCH IN CERAMIC OR INK DOT'
R {013 ] 089 00050035 RELATIVE TO “A” AT MAXIMUM H | 05 3 DIM “L" TO CENTER OF LEADS
T 3 T - (0015 MATERIAL CONDITION [ 2 WHEN FORMED PARALLEL’
K 163 0.250 | - ;
L 188 0.740 W T 5o
N o025 ] - oo ] - CnTaos
R 038 0.015
s | 762 [ 838 [0300 J0.330
L SUFFIX NA AN P SUFFIX
CERAMIC PACKAGE ’ 11 PLASTIC PACKAGE
CASE 623-03 > 8 CASE 626-04
‘O 4
24 [E) \V VW |
I
f—— A
8 NOTE 4
! _.%FF_

. pu i N _
dgle TP <L s
K
MILLIMETERS] __INCHES
OIMI"MIN | MAX | MIN | MAX | NOTES:
A 3124|3226 1.230 | 1.270 1.DIM “L" TO CENTER OF
12.70 | 13.72 | 0.500 | 0.540 | LEADS WHEN FORMED
C .06 | 559 0.160 | 0.220 PARALLEL.
D | 041 051] 0.016] 0.020 2. LEADS WITHIN 0.13 mm
27| 152 0.050 | 0.060 (0.005) RADIUS OF TRUE
G .54 BSC 0.100 B! POSITION AT SEATING
J | 020] 0307 0.008]0.012 PLANE AT MAXIMUM
K | 2.29] 4.06 ] 0090 | 0.160 MATERIAL CONDITION
L | 15.248SC 600 BSC (WHEN FORMED PARALLEL)
M| 00 ] 150 0180
N | 051 ] 1.27]0020] 0.050

P2

g R W)

SEATING PLANE
NOTES

1 LEADSWITHIN 0.13 mm
10.005) RADIUS OF TRUE
POSITION AT SEATING
PLANE AT MAXIMUM
MATERIAL CONDITION

2. DIM "L TO CENTER OF
LEADS WHEN FORMED
PARALLEL

3 PACKAGE CONTOUR
OPTIONAL (ROUND OR
SQUARE CORNERS)

MILLIMETERS] __ INCHES
0IM ["MIN | MAX | MIN | MAX]
A 40 101 370 | 0.400

0} .24 260
94 015 175
8] 001 020
2 1 040 1 0.060

LG ., 2548SC | 01008SC |
M 076 ] 1270030 ] 0050
J_ 1020 | 030 0.008 0012

0292 [ 3437011510135
628SC | 0300BSC

r R T R A T
N 051 . 076 0.020 | 0.030
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PACKAGE OUTLINE DIMENSIONS (continued)

L SUFFIX
CERAMIC PACKAGE
CASE 632-02

Rl

P SUFFIX
PLASTIC PACKAGE
CASE 646-04

RIS

Q—~.

Hb— ~lGl—  'SEATING . ; [
PLANE H— g D PLANE
MILLIMETERS| _ INCHES
DIM[MIN [ MAX | MIN | MAX NOTES:
199 | 0.660 | 0.785 MILLIMETERS | _INCHES 1. LEADS WITHIN 0.13 mm
A ’ggg o550 o280 ] DIM [MIN_|MAX | MIN | MAX (0.005) RADIUS OF TRUE
e 8 ] 200 A | 1803 [ 1956 [ 0.710 [0.770 POSITION AT SEATING
C | - aea 5075 0023 B[ 610 | 660 | 0.240 | 0.260 PLANE AT MAXIMUM
D gggl 64l 005 | 0023 - 8 T~ 10200 MATERIAL CONDITION.
T o0 BsE 038 | 053 | 0015 [0.021 2. DIMENSION “L” TO
5203 | 0381 0068 [ 0075 F_[1.02 | 1.78 | 0.040 ] 0.070 CENTER OF LEADS
c o s T G | 254 85C 0,130 BSC ] WHEN FORMED
T b0 8se H [ 132 [ 247 [ 0.052 [0.095 | PARALLEL
L o e J 020 [ 038 | 0008 [0015 3 DIMENSION “B” DOES NOT
- K 1292 [ - o1 | - INCLUDE MOLD FLASH
N 051 076 10020, 008 L] 76285¢ 300 BSC 4. DIMENSION “R” TO BE
. - M ] 00 ] 150 | 00 [ 150 MEASURED AT THE TOP OF
N 051 0020 | - THE LEADS (NOT AT THE
NOTE: piMENSION “L" TO CENTER OF a 576 TIE TIPS) .
LEADS WHEN FORMED PARALLEL
P SUFFIX P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
CASE 649-03 A CASE 648-04
0

A,

P -
E\hﬁhﬁl’\hﬁhﬁ(\h!‘,
i

|

O B
UUUUUTTUUTTY
Hi=
il c
AR RRETT
[ J X
? i 7 i
ke =D ] i
¢ SEATING
PLANE
MILLIMETERS INCHES
OIMI'MIN T mMAX | MIN | MAX
A3 ! . NOTES
N H’?gg(‘] ?:2;73 . N 1 LEAOS WITHIN U.13 mm (0.005)
e T a0l et RADIUS OF TRUE POSITION AT
SEATING PLANE AT MAXIMUM
D | 038] 051 MATERIAL CONDITION
F 2. DIMENSION “L” TO CENTER OF
ﬁ LEADS WHEN FORMED PARALLEL
J
K
L
M
N
P
a

ﬁﬁﬁﬁﬁr’\r"\‘—f
1

(o i
iepvARURTRTRGRY

OPTIONAL LEAD
CONFIG. (1,8,9,8 16)

B

el

NOTES
_ 1. LEADSWITHIN 0.13 mm
MILLIMETERS INCHES (0.005) RADIUS OF TRUE
DIM[ MIN | MAX | MIN | MAX POSITION AT SEATING
A 22.10 0.870 PLANE AT MAXIMUM
B 1 610 | 660 | 0.240 | 0.260 MATERIAL CONDITION
c 50 - 200 2. DIMENSION “L" TQ
038 | 0.53 | 0015 | 0.021 CENTER OF LEADS
F 7 - 70 WHEN FORMED
MEPEES 0.100 BSC PARALLEL.
H | 038 | 241 | 0015 | 0.095 3. DIMENSION “B” DOES NOT
J [ 020 [ 0.38 [ 0.008 | 0.015 INCLUDE MOLD FLASH
K [282 [ - J0115 ] — 4. "F" DIMENSION IS FOR FULL
L 762 85C 0.300 BSC LEADS. "HALF" LEADS ARE
M | 00 | 150 | 00 ] 15° OPTIONAL AT LEAD POSITIONS
N {051 | -~ 1o0020] - 1,8.9,and 16)
R 826 ] - [032 5. DIMENSION “R” TO BE

MEASURED AT THE TOP OF THE
LEADS (NOT AT THE TIPS).
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PACKAGE OUTLINE DIMENSIONS (continued)

F SUFFIX
CERAMIC PACKAGE
CASE 650-02

===

F SUFFIX
CERAMIC PACKAGE
CASE 650-03

pel

D - T )

rM|LLIMETERS

MAX

) ’o"ozoJrU.Dm
008SC_|

|
|
1
A
i 1
‘—H H
‘ . |~— B - - K ———
1 | ' #
Y | — - _v 1
I L . ’
F | i
tc F- C F-
MILLIMETERS|  INCHES | MILLIMETERS] _ INCHES |
DIM "MIN_ [ MAX_| MIN | MAX OIMI"MIN [ MAX | MIN [ MAX
. PHAZ —— NOTES
| A 940 1016 0370 | 0.400 | A 1016 0370 [ 0400 | ) 'eapNO 1 IDENTIFIED BY TAE
B | 622 66 45 | 0.260 | NOTES B | 1247 0245 | 0285 ON LEAD OR DOT ON COVER
C 1152 2037 0.060 | 0.080 1. LEAD NO. 1 IDENTIFIED BY TAB c 2.03 ] 0.060 | 0.080 .,
[0 03] 0a SRS ON LEAD GR DOT ON COVER [ o "o | 048] 0016 g0m0 ¢ LEADSWITHIN O 13 mm (0 005)
E U0 015 OORTONE] 2 caoswmuvoiammoioy | | £ 0| DI Omo oo DAL vt mmsona
1 G | 1278SC 0.050 BSC TOTAL OF TRUE POSITION AT .6 ;. 1278SC | 00508SC ’
R 1 0847 0897 0.025]70.035 MAXIMUM MATERIAL CONDITION Holo06a] 08970025 003
K | 635 540 0.250 1 0.3/0 K | 635 940 0250 ] 0370
L 1892 - [074 - | L 1892 oves ]
N - T 081 - [0020 N ] osr 1 0020
R - 1038 - Too0is R ] o3s] Toms
L SUFFIX L SUFFIX
S 7T CERAMIC PACKAGE NN A/ CERAMIC PACKAGE
B CASE 72501 20 n CASE 732-02
|
T t o o
| T
el ‘
H A -
CH r* !
o |
C | |
- | .
3 00/8/n{a{u(a]nnjm|n|n|nju]o|a|ajuls|u|s|sjs|n RS
It B - | hl
SOETUTUNEV LRV TORV T Tvruy w2 H ‘[
| ~—{}=D |
——H B B | g

M

[MILLIMETERS
MIN | MAX | MIN | MAX
24.38 | 25.15 | 0.960 | 0.990

=
=2

NOTES

1. LEADS WITHIN 0.25 mm (0.010)
OIA |, TRUE POSITION AT
SEATING PLANE, AT MAXIMUM
MATERIAL CONDITION

2. DIM L TO CENTER OF LEADS
WHEN FORMED PARALLEL

3. DIM A AND B INCLUDES
MENISCUS.

T
zgr-xhznl-ncnm)‘

051 | 0.76 | 0.020 | 0.030
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T. Balph, Electro 77, Session 31.
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and Bill Blood, Electronic Design, June 7,
1977.
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APPLICATION NOTES

Copies of these Application Notes and Engineering Bulletins can be obtained from your Motorola
representative or authorized distributor, or from Technical Information Center, Motorola Semiconductor -
Products Inc., P.O. Box 20912, Phoenix, Arizona 85036.

AN-270 Nanosecond Puise Handling Techniques

AN-417B IC Crystal Controlled Oscillators

AN-504 The MC1600 Series MECL 111 Gates

AN-532A MTTL and MECL Avionics Digital Fre-
quency Synthesizer

AN-556 Interconnection Techniques for Moto-
rola’'s MECL 10,000 Series Emitter
Coupled Logic

AN-565 Using Shift Registers as Pulse Delay
Networks

AN-567 MECL Positive and Negative Logic

AN-579 Testing MECL 10,000 Integrated Logic
Circuits

AN-581 An MSI 500 MHz Freugency Counter
Using MECL and MTTL

AN-583 A MECL 10,000 Main Frame Memory
Employing Dynamic MOS RAMs

AN 584 Programmable Counters Using the
MC10136 and MC10137 MECL 10,000
Universal Counters

AN-586 Measure Frequency and Propagation
Delay with High Speed MECL Circuits

AN-592 AC Noise Immunity of MECL 10,000
Integrated Circuits

AN-700 Simulate MECL System Interconnections

with a Computer Program
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AN-701 Understanding MECL 10,000 DC and
AC Data Sheet Specifications

AN-709 MECL 10,000 Arithmetic Elements,
MC10179, MC10180, MC10181

AN-720 Interfacing with MECL 10,000 Integrated
Circuits

AN-726 Bussing with MECL 10,000 Integrated
Circuits

AN-730 A High-Speed FIFO Memory Using the
MECL MCM10143 Register File

AN-742 A 200 MHz Autroranging MECL-McMOS
Frequency Counter

AN-744 A Phase-Locked Loop Tuning System
for Television

AN-746 A 3-1/2 Digit DVM Using an Integrated
Circuit Dual Ramp System

AN-774 A Simple High Speed Bipolar Micro-
processor lllustrates System Design and
Microprogram Techniques

AN-776 The M10800 MECL LSI Processor Family

EB-47 Event Counter and Storage Latches
for High Frequency, High Resolution
Counters

EB-48 A Time Base and Control Logic Sub-

system for High Frequency, High Reso-
lution Counters
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MECL 10,000

|NTEG RATED CIRCUITS MC10,100/10,200 Series (-30 to +85°C)

MC10,500/10,600 Series (-55 to +125°C)

PSUFFIX

L SUFFIX i i F SUFFIX
CERAMIC PACKAGE 1 PLASTIC PACKAGE - CERAMIC PACKAGE
CASE 620 CASE 648 1 - CASE 660

¢

L SUFFIX 24 : P SUFFIX g b F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE - CERAMIC PACKAGE
CASE 623 CASE 649 CASE 652 .
. Device Type
Functign 3010 +859C | -85 10 +125°%C Case
NOR GATES
Quad 2-Input with Strobe MC10100 MC 10500 620, 648, 650
Quad 2-Input MC10102 MC10502 620, 648, 650
Triple 4-3-3-Input MC10106 MC10506 620, 648, 650
Dual 3-Input 3-Output MC10111 - 620, 648
(High Speed) MC10211 MC10611 620, 648, 650
OR GATES
Quad 2-Input MC10103 MC10503 620, 648, 650
Dual 3-Input 3-Output MC10110 - 620, 648
(High Speed) MC10210 MC10610 620, 648, 650
AND GATES S
Quad 2-Input MC10104 MC10504 620,648, 650
Hex MC10197 MC10597 620, 648, 650
COMPLEX GATES
Quad OR/NOR MC10101 MC10501 620, 648, 650
Triple 2-3-2 Input OR/NOR MC10105 MC10505 620, 648, 650
Triple 2-Input Exclusive OR/Exclusive NOR MC10107 MC10507 620, 648, 650
Dual 4-5-Input OR/NOR MC10109 MC10509 620, 648, 650
Quad Exclusive OR MC10113 MC10513 620, 648, 650
Dual 2-Wide 2-3-Input OR-AND/OR-AND-invert MC10117 MC10517 620, 648, 650
Dual 2-Wide 3-Input OR-AND MC10118 MC10518 620, 648,650
4-Wide 4-3-3-3 Input OR-AND Gate MC10119 MC10519 620, 648, 650
OR-AND/OR-AND-INVERT Gate MC10121 MC10521 620, 648, 650
Hex Buffer with Enable MC10188 - 620, 648
Hex Inverter with Enable MC10189 — 620, 648
Hex Inverter/Butfer MC10195 MC10595 620, 648, 650
High-Speed Dual 3-Input 3-Output OR/NOR MC10212 MC10612 620, 648, 650
TRANSLATORS
Quad MTTL to MECL MC10124 MC10524 620,648, 650
Quad MECL toMTTL MC10125 MC10525 620, 648, 650
Triple MECL to NMOS MC10177 - 620
RECEIVERS
Triple Line MC10114 MC10514 620, 648, 650
Quad Line MC10115 MC10515 620, 648, 650
Triple Line MC10116 MC10516 620, 648, 650
(High Speed) MC10216 MC10616 620, 648, 650
Quad Bus MC10129 - 620
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MECL 10,000 INTEGRATED CIRCUITS (continued)

2 Device T
Function 230 to +85°C T’ﬁ-ﬁs to +1255¢C Case
FLIP-FLOPS
Dual Type D Master-Slave MC10131 MC10531 620,648, 650
(High Speed) MC10231 MC10631 620, 648, 650
Dual J-K Master-Slave MC10135 MC10535 620,648, 650
Hex D Master-Slave MC10176 MC10576 620, 648, 650
DRIVERS
Triple 4-:3-3 Input Bus Driver MC10123 . 620, 648
Bus Driver MC10128 - 620
PARITY CHECKER
l 12-Bit Parity Generator-Checker | MC10160 l MC10560 T 620, 648, 650 J
ENCODER
[ 8input Encoder | MC10165 [ mcioses [ 620.648.650 |
DECODERS
Binary to 1-8 (low) MC10161 MC10561 620,648,650
Binary to 1-8 (high) MC10162 MC10562 620,648, 650
Dual Binary to 1-4 {low) MC10171 MC10571 620,648, 650
Dual Binary to 1-4 (high) MC10172 MC10572 620, 648, 650
DATA SELECTORS/MULTIPLEXERS
Dual Multiplexer with Latch and Common Reset MC10132 MC10532 620, 648, 650
Dual Multiplexer with Latch MC10134 MC10534 620, 648, 650
Quad 2-tnput Multiplexer {non-inverting) MC10158 MC10558 620, 648, 650
Quad 2-Input Multiplexer (inverting) MC10159 MC10559 620, 648, 650
8-Line Multiplexer MC10164 MC10564 620, 648, 650
Quad 2-Input Multiplexer/Latch MC10173 - 620, 648
Dual 4 1o 1 Multiplexer MC10174 MC10574 620,648,650
LATCHES
Quad (common clock! MC10130 MC10530 620,648,650
Quad (negative transition) MC10133 MC10533 620, 648, 650
Quad (positive transition) MC10153 MC10553 620, 648, 650
Quad MC10168 MC10568 620, 648, 650
Quint MC10175 MC10575 620, 648, 650

MULTIVIBRATORS
( Monostable Multivibrator l MC10198 I I 620, 648 J

SHIFT REGISTERS

[ FourBitUnwersal [ MC10141 [ mcrosat [ 620.648.650 ]

ERROR DETECTION-CORRECTION

1BM Code MC10163 MC10563 620, 648, 650

Motorola Code MC3i0193 MC10593 620, 648, 650
COUNTERS

Universal Hexadecimal MC10136 MC10536 620, 648, 650

Universal Decade MC10137 MC10537 620, 648, 650

Bi-Quinary MC10138 MC10538 620, 648, 650

Binary MC10178 MC10578 620, 648, 650
GENERATOR-CHECKER

9+ 2.Bit Parity MC10170 MC10570 620, 648, 650

Hex D’ Master-Slave/with Reset MC10186 MC10586 620, 648, 650

Quad MST-to-MECL 10,000 MC10190 MC10590 620, 648, 650

Hex MECL 10,000-to-MST MC10191 MC10591 620, 648, 650
BUS TRANSCEIVER

Dual Simultaneous [ MC10194 [ mcios94 620,648,650 |
ARITHMETIC FUNCTIONS

Look-Ahead Carry Block MC10179 MC10579 620, 648, 650

Dual High Speed Adder/Subtractor MC10180 MC10580 620, 648, 650

4-Bit Logic Unit/Function Generator MC10181 MC10581 623,649,652

2-Bit Logic Unit/Function Generator MC10182 MC10582 620, 648, 650

4 x 2 Multiplier MC10183 - 623

2 x 1-Bit Array Multiplier MC10287 MC10687 620, 648, 650

{High Speed)
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MECL 10,000 INTEGRATED CIRCUITS (continued)

Device Type
Function -30 o +85°C I -55 to +126°C Case

COMPARATOR
5-811 Magnitude | MC10166 [ mcioses | 620, 648 650 ]

MEMORIES
16-Bit Multiport Register File (RAM) (8 x 2) MCM10143 — 623
64-Bit Random Access (64 x 1) MCM10148 MCM10548 620, 650
64-Bit Register File (RAM) (16 x 4) MCM10145 MCM10545 620, 650
128-Bit Random Access (128 x 1) MCM10147 MCM10547 620, 650
256-Bit Random Access (256 x 1) MCM10144 MCM10544 620, 650
256 Bit Random Access (256 x 1) MCM10152 MCM10552 620, 650
1024 -Bit Random Access (1024 x 1) MCM10146 MCM10546 620, 650
256 Bit Programmable Read Only (32 x 8) MCM10139 MCM10539 620, 650
1024 Bit Programmable Read Only {256 x 4) MCM10149 MCM10549 620, 650

MIL-M-38510 JAN QUALIFIED MECL DEVICES

Function and Standard Equivalent

MIL-M-38510 Device

Quad OR/NOR Gate (MC10501)

Quad 2-Input NOR Gate (MC10502)

Triple 2-3-2 OR/NOR Gate (MC10505)
Triple 4-3-3 NOR Gate (MC10506)

Triple Exclusive OR/NOR Gate (MC10507)
Dual 4-5 Input OR/NOR Gate (MC10509)
Dual D Fhip-Flop (MC10531)

Dual D Flip-Flop (MC10631)

Hex D Flip-Flop (MC10576)

Dual J-K Flip-Flop (MC10535)

JM38510/06001BEB,
JM38510/06002BEB,
JM38510/06003BEB,
JM38510/06004BEB,
JM38510/06005BEB,
JM38510/06006BEB,
JM38510/06101BEB,
JM38510/06102BEB,
JM38510/06103BEB,
JM38510/06104BEB,

BFB
BFB
BFB
BFB
BFB
BFB
BFB
BFB
BFB
BFB

MIL-M-38510 PROCESSED MECL CIRCUITS are also available. Contact your Motorola sales representative or authorized distributor for

details.



MECL il

INTEGRATED CIRCUITS

F SUFFIX
CERAMIC PACKAGE
CASE 807

L SUFFIX
CERAMIC PACKAGE
CASE 632

SUFFIX
CERAMIC PACKAGE
 case 20

P SUFFIX
PLASTIC PACKAGE
CASE 646

MC1600 Series (-30 to +85°C)

. PSUFFIX
~ PLASTIC PACKAGE
. CASE 648

Device Type
Function -30° to +85°C Case
GATES
Dual 4-Input OR/NOR MC1660 620, 650
Dual 4-5-1nput OR/NOR MC1688 650
Quad 2-Input NOR MC1662 620, 650
Trple 2-Input Fxclusive NOR MC1674 620, 650
Quad 2-Input OR MC1664 620, 650
Trple 2-Input Exclusive OR MC1672 620, 650
FLIP-FLOPS
Dual Clocked R-S MC1666 620, 650
Dual Clocked Latch MC1668 620, 650
Master-Slave Type D MC1670 620.650
UHF Prescaler Type D MC1690 620, 650
COUNTERS
Binary MC1654 620
Bi-Quinary MC1678 620
1 GHz Divide-by-Four MC1699 620, 650
SHIFT REGISTER
[ 4-Bitshite [ mcieed [ 620 |
MULTIVIBRATOR
[ Voltage-Controlled [ mciess ]620,648,650 |
OSCILLATOR
Emitter Coupled [ MC1648  [607,632,646 |
COMPARATOR
Dual A/D | MC1650/MC1651] 620,650 |
RECEIVER
[ Quad Line [ MC1692 | 620,650 |
PRESCALER
626

1 GHz Divide-by-Four

MC1697 |
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PLASTIC PACKAGE
CASE 626

© FSUFFIX
CERAMIC PACKAGE
CASE 660




COMPUTER SLICES

The MECL 10800
ECL 4-bit slice processor family

LSI INTEGRATED CIRCUITS

MC10800 series (—30 °C to +85 °C)
MC10800 M series (—55 °C to +150 °C Ty)

New Package: QUIL—48 pins

CASE 725
L Suffix
Ceramic Package

CASE 620
L Suffix CASE
Ceramic Package L Suffeif(3

Ceramic Package

CASE 729
L Suffix
Ceramic Package

Function Device Type Case
4-bit Processor Slice MC10800 725
Microprogram Control Function MC10801 725
Timing Function MC10802 623
Memory Interface Function MC10803 725
4-bit Bidirectional Translator
with Latch (ECL & TTL) MC10804 620
5-bit Bidirectional Translator
with Latch (ECL & TTL) MC10805 729
Dual Access Stack MC10806 725
5-bit Bidirectional MECL
Transceiver with Latch mc10807 620
Multibit Shifter (16 bits) MC10808 725
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ASE-LOCKED LOOP

Motorola offers the designer a choice of specially
designed integrated circuits for performing phase-locked
loop functions: phase detection, frequency division, filter-
ing, and voltage-controlled signal generation. In addition,
the choice of circuits permits the designer to select TTL
circuits where speed is not critical (<25 MHZ), or ECL
circuits where high speed is required. The MC12000 series

] : circuits will operate at either —5.0V or —5.2V, and
! CASE 620 translators are included where needed so that all functions
Ceramic Package are compatible.

CASE 607
Plastic Package

i
CASE 626
Plastic Package

CASE 646
Plastic Package

CASE 648
Plastic Package

Logic Products for
Phase-Locked Loop Applications

FUNCTIONS AND CHARACTERISTICS

Temperature Range
Family Frequency | Power Dissip. Case
0to75°C —30t0 +85°C |-55t0 +125°C MHz (typ.)| mW (typ./pkg.)
Voltage Controlled Osciliator MC1648 MC1648M MECL 225 150 607, 632, 646
Voitage Controlied Multivibrator MC1658 MECL 150 125 620, 648, 650
4 Prescaler (Low Cost) MC1697 MECL 1200 320 626

+4 Prescaler MC1699 MECL 1200 320 620, 650
Dual Voltage Controlled Multivibrator MC4024 MC4324 MTTL 30 150 607, 632, 646
Programmable © N Decade (-0-9) MC4016 MC4316 MTTL 10 250 620, 648, 650
Two programmable © N (<0 1, 20-4) MC4017 MC4317 MTTL 10 250 620, 648, 650
Programmable © N Hexadecimal (+0-15) MC4018 MC4318 MTTL 10 250 620, 648, 650
Two programmable © N (:0-3, 0-3) MC4019 MC4319 MTTL 10 250 620, 648, 650
Universal (22 12 except 7 and 11} MC4023 MC4323 MTTL 30 200 632, 646, 607
Phase Frequency Detector MC4044 MC4344 MTTL 8 85 607, 632, 646
Digital Mixer/ Translator MC12000 MECL 250 425 632, 646
Analog Mixer MC12002 MC12502 MECL 300 60 632, 646
2-Modulus Prescaler ('5, :6) MC12009 MC12509 MECL 500 310 TBA® 620, 648
2 Modulus Prescaler (: 8, 19) MC12011 MC12511 MECL 600 310 TBA*® 620. 648
Prescaler (2, #5/6, ©10/11, - 10/12) MC12012 MECL 200 495 620, 648
2-Modulus Prescaler (+10, <11) MC12013 MC12513 MECL 600 310 620, 648
Counter Contro! Logic MC12014 MC12514 MECL 25 150 620, 648
Offset Control Logic MC12020 MC12520 MECL 35 632, 646
Offset Programmer MC12021 MC12521 MECL 35 620, 648
Analog Loop MC12030 MC12530 MECL 50 TBA*
Phase Frequency Detector MC12040 MC12540 MECL 70 520 632, 646, 607
Crystal Oscillator MC12060 MC12560 MECL 0.1t020 175 620, 648
Crystal Oscillator MC12061 MC12561 MECL 2.01t0 20 210 620, 648

"TBA: To be announced
- other parts for PLL Application are available in TTL-LS and C-MOS —
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MECL 10,000
Logic




MC10100/MC10500

QUAD 2-INPUT NOR GATE
WITH STROBE

~

P SUFFIX

8) 4
® E}c’-&—— 2 (6) PLASTIC PACKAGE
9)5 = n CASE 648

! | MC10100 only

( —

(10) 6 ‘E : 31(7)

(11 7 —

(13) 9 —e

(14) 10 — Veey = Pin 1 (5)

115) 11 _‘@"g‘ 1442} veea = Pin 16 (4) L SUFFIX
o CERAMIC PACKAGE

VEE = Pin8 (12)

{

!|[|H' CASE 620

I 3 —
(16) 12 15 (3)
(1) 13
’ F SUFFIX
Pp - 25 mW typ/gate (No Load) CERAMIC PACKAGE
tpa = 2.0 ns typ CASE 650

th, t- = 2.0ns typ (20% to 80%) MC10500 only

\

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min [Max|Min|Max|Min|Max|Min|{Max|Min|Max| Unit
Power Supply Drain Current g — 129 -1 29| - 26| — |29 | — | 29 |[mAdc
Input Current linH uAdc
Independent Inputs — |415| — |390| — {245 — [245| — |245
Common Input — |800| — [750| — [470| — |490| — |470
Switching Times ns
Propagation Delay tpd 1.0(3.7]10}131(10}29|1.0(3.3}(1.0]3.7
Rise Time, Fall Time 1+, t— 1.0{40(11|136{1.1(3.3|1.1(3.7{1.0]4.0] ns
(20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.
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MC10101/MC10501

QUAD OR/NOR GATE

MC10102/MC10502

QUAD 2-INPUT NOR GATE

f MC10101/MC10501 Po = 25 mW typ/gate MC10102/MC10502 \
(6) (No Load)

(9) thd = 2.0 ns typ )
(11) 74 (7) t+, t- = 2.0 ns typ (10) Gma o
1 6 (10) (20% to 80%) (1 7
4) 10—
(14) 10 14 (2) Veer - Pin 1 (5) (15) 1d ﬂ_m 2)
— 11 (18) Veca - Pin16(a) (18 11-
(1) 134 15 (3) VEe = Ping (12)  (16) 12:&:15 @

w a N

P SUFFIX L SUFFIX

F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650

MC10101 and
MC10102 only

MC10501 and
MC10502 only

N )

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-559Cc | -30°C | +25°C | +85°C |+125°C

Characteristic Symbol | Min|{Max|Min|Max|Min|Max|Min|{Max|Min|{Max| Unit
Power Supply Drain Current lg — 129 - 129 — 26| — 29| — | 29 [mAdc
Input Current linH uAdc
Independent Inputs — 1450 — 425 — |265| — |265| — |245
Common Input (MC10101/10501) - {910| -- |850| ~ |535| —~ |535| —~ |535
Switching Times ns
Propagation Delay tpd 1.0/3.7110/31110{29(1.0133|1.0]3.7
Rise Time, Fall Time T+, t— 104011 36[1.1133]|1.113.7|10{40 ns

(20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.
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MC10103/MC10503

QUAD 2-INPUT
OR GATE

(8) 4
(9) 5

(10) 6

thd = 2.0 ns typ

Pp = 25 mW typ/gate (No Load)

(11) 7 tt, t- = 2.0 ns typ (20% -80%)
(16) 12i:m 15 (3)
(13 9 (13) Veey  Pin(s)
Vce? Pin 16 (4)
(14)10:D¥v14(2) Veg Ping (12)
(15) 11
P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
MC10103 only MC10503 only j
Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.
-55°C | -30°C | +25°Cc | +85°C [+125°C
Characteristic Symbol | Min[Max|Min|Max|Min|Max |Min|Max|Min|Max| Unit
Power Supply Drain Current e - 1291 —-129| —-126| ~-129| — | 29 |mAdc
Input Current linH — |415| — [390| — |245| — |245] —|245]|uAdc
Switching Times ns
Propagation Delay tpd 1.0/3.7[1.0]3.1]10[29]10](3.3]|10]3.7
Rise Time, Fall Time t+,t— 1114011361133 [1.1]3.7]11]40] ns
(20% to 80%)

-65°C and +125°C test values apply to MC105xx devices only.
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MC10104/MC10504

QUAD 2-INPUT AND GATE

(S)A:D——OZ(B) Pp = 35 mW typ/gate (No load)

©re thd = 2.7 ns typ

:10:33}03(7, t+, t- = 2.0 ns typ (20% -80%)

1

(14) 10

(15) 112::}@”(2)

(16) 12 0— 9(13) Voo = Pin 1 (5)

(1)130»—:::tz15(3) Veeo = Pin 16 (4)
= Pin 8 (12)

VEEe

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650

MC10104 only MC 10504 only j

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°c | -30°C | +25°C | +85°C | +125°C

Characteristic Symbol [ Min|Max|Min|Max|Min|Max|Min|Max|Min | Max Unit

Power Supply Drain Current g — {39} -39} —-13}| ~]39| — 39 mAdc

Input Current linH uAdc
Pins 4,7,10,13 —~ 1450| — |425| — |265| — [265| — | 265
Pins 5,6,11,12 -~ 375 350 - |220| — |220| — | 220

Switching Times ns
Propagation Delay tpd 10/43[10|43110{4011.0(42[10]| 4.7

Rise Time, Fall Time t+, t— 131 38(15[3.7[15[35]15[36[1.2] 4.1 ns
(20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.
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MC10105/MC10505

TRIPLE 2-3-2 INPUT
OR/NOR GATE

MC10106/MC10506

TRIPLE 4-3-3 INPUT
NOR GATE

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10105 and
MC10106 only

MC10105/MC10505

13— — 14
ey 12

(7)
(6)

(No Load)

tpd = 2.0 ns typ

(10) t+, t- = 2.0 ns typ (20% to 80%)

(11)

VEE

Pp = 30 mW typ/gate

Veceq = Pin 1(5)
Veeoz = Pin 16 (4)
= Pin8 (12)

MC10106/MC 10506
(8) 4
(9) 5
10) 6
1) 7

-

N = — =
- - o 0 b

CERAMIC PACKAGE

L SUFFIX

CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10505 and
MC10506 only

3) 9
1 10%)@2 (6)
11

J

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol [ Min|Max [Min|Max [Min|Max |Min|Max [Min|Max Unit
Power Supply Drain Current Ig {24 - 123 - (21| -]123]| — |24 |mAdc
Input Current linH — {450 | — |425| — |265]| — |265| — |265 | mAdc
Switching Times ns
Propagation Delay tpd 10(3.7]1.0]31[10]29|10|33]10]3.7
Rise Time, Fall Time t+, t- 1040111136 |1.1133[1.1[3.7|(10]|40 ns
(20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.
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MC10107/MC10507

TRIPLE 2-INPUT EXCLUSIVE
OR/EXCLUSIVE NOR

(8) 4 5 (6) \
(9) m:& (7) Pp = 40 mW typ/gate (No Load)

5

(13) 9 11 (15) tpd = 28 nstyp

17 10 (14) tt, t- = 2.5ns typ (20% to 80%)
(2) 14 12 (16)

(3) 15 13 (1)

Veey = Pin 1 (5)
Vcep = Pin 16 (4)
Vee = Pin 8 (12)

P SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650

\ MC10107 only MC 10507 only /

Numbers at ends of terminals denote pin numbers for L and P packages
Numbers in parenthesis denote pin numbers for F package.

F SUFFIX
CERAMIC PACKAGE

-55°C | -30°C | +25°C | +85°C | +125°C

Characteristic Symbol | Min [Max|{Min|Max|Min|Max|Min|{Max|Min | Max Unit
Power Supply Drain Current e ~ 31| - |31 —]28]| - 31| — 31 mAdc
Input Current linH uAdc
Pins 4,9, 14 450 425| — |265| — [265] - 265
Pins 5,7, 15 375 350 - (220} - |220 220
Switching Times ns
Propagation Delay tod 101451111 381111371111401101 45
Rise Time, Fall Time T (- 1043717351135 1.1]38]1.0] 4.3 ns
{20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.
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MC10109/MC10509

DUAL 4-5 INPUT
OR/NOR GATE

\_

(8) 4 —
(9) 5

(10) 6 -

Yy 7
(13) 9 -

(14) 10

(15) 11

(16) 12

(1) 13 —
thd 2.0 nstyp

3(7)
2 (6)

Po - 30 mW typ/gate (No Load)

tt, t- = 2.0 ns typ

Vcecr = P

(20% to 80%)

in1(5)

Vece2 = Pin 16 (4)

Vgg =Ping (12)

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10109 only

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10509 only

_J

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min|Max|Min|[Max|Min|Max|Min{Max | Unit
Power Supply Drain Current g — |16 — {15 — 14| — |16} — | 16 | mAdc
Input Current linH — |450| — |425] — |265| — |265| — |265 | mAdc
Switching Times ns
Propagation Delay tpd 1.013.7]11.0] 31 29 3.311.0]3.7
Rise Time, Fall Time t+, t- 1.0{40}1.1136}1.1]13.3](1 3.7]10(4.0 ns
(20% to 80%)

-55°C and +125°C test values apply to MC105xx devices only.

3-

8



MC10110

DUAL 3-INPUT 3-OUTPUT
OR GATE

MC10111

DUAL 3-INPUT 3-OUTPUT
NOR GATE

~ )

MC10110 MC10111
5 .
6 2 Pp - 80 mW typ/gate (No Load) 2
7 tpg = 2.4 ns typ (All Outputs Loaded) 3
A t+, t- = 2.2 ns typ (20% to 80%) (All Outputs Loaded) g a4
9
10 -12 12
11 13 Veer =115 R 13
Veca = 16
10 14
14 Ver - 8 1
Three Vcc pins are provided
and each one should be used.
P SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620
Numbers at ends of terminals denote pin numbers for L and P packages.
-30°C +25°C +85°C
Characteristic Symbol Min Max Min Max Min Max Unit
Power Supply Drain Current g — 42 - 38 — 42 mAdc
Input Current linH - 680 — 425 - 425 | pAdc
Switching Times ns
Propagation Delay tpd 1.4 35 1.4 35 15 38
Rise Time, Fall Time t+, - 1.0 3.5 1.1 35 1.2 3.8 ns
(20% to 80%)
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MC10113/MC10513

QUAD EXCLUSIVE
OR GATE

B ) TRUTH TABLE
EO9 (13 =
AlB|E| OUTPUT
8 4 = i i L PLAs';FcU::g;AGE
B — 2 (6) L[H|L H
(9) 5 alcdl ol w CASE 648
HIH] L L MC10113 only
q P|o|H L
(10) 6 R
(10 — 3(7) @ = Don’t Care L SUFFIX
an 7 Veer = Pin 1 (5) CERAMIC PACKAGE
| Veeo = Pin 16 (4) CASE 620
(18) 10 VEE = Pin8(12)
— 14 (2)
(15) 11 P
Pp = 175 mW typ/pkg (No Load) _ _—=228a5~
4 D //‘;“/‘o
(16) 12 thd = 2.5 ns typ
— 15 (3)
(1) 13 tt, t- = 2.0 ns typ (20% -80%) F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10513 only

~

J

Numbers at ends of terminals denote pin numbers for L and P packages.

Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°Cc | +25°Cc | +85°% | +125°C
Characteristic Symbol | Min{Max|Min|Max|Min|Max|Min|{Max|Min| Max Unit
Power Supply Drain Current g — |46 — 46| — | 42| — | 46| — 46 | mAdc
Input Current linH HAdc
Pins 4,7,10,13 — |450| — |425| — [265| — |265] — | 265
Pins 5,6, 11,12 — |375} — |350| — {220] — {220] — | 220
Pin9 — |925| — |870| — |545| — [545| — | 545
Switching Times ns
Propagation Delay tpd
Independent Inputs 111491111471 13[45(1.3|5.0]|1.3] 5.3
Enable Input 1.3{52|13|52|15|50[15|55|15]| 5.8
Rise Time, Fall Time t+, t- 11143111142 (11139[11144([1.1] 46 ns
(20% to 80%)

-55°C and +125°C test values apply to MC105xx devices only.
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MC10114/MC10514

TRIPLE LINE RECEIVER

-~

The MC10114/MC10514 is designed for
use in sensing differential signals over long lines.
Anp active current source and translated emitter
follower inputs provide the line receiver with

(8) 4—— 2 (6)
(9) 5—— 3 (7)

(13) Q—jﬁ:s (10)
(14) 10 — 701
(16) 12 14(2)
(1)13j§j—-15(3)

L qi0m

Ves

Veet = Pin 1 (5)
Veeo = Pin 16 (4)
VEE = Pin8(12)

tpd = 2.4 ns typ (Single-Ended Input)

tpd = 2.0 ns typ (Differential Input)

PD = 145 mW typ/pkg

a common mode noise rejection limit of one
volt in either the positive or the negative direc-
tion. This aliows a large amount of common
mode noise immunity for extra long lines.

Another feature is that the NOR outputs
go to a logic low level whenever the inputs are
left floating.

This device is useful in high speed central
processors, minicomputers, peripheral control-
lers, digital communication systems, testing and
instrumentation systems. It can also be used for
MOS to MECL interfacing and is ideal as a
sense amplifier for MOS RAMs,

A Vgg reference is provided which s
useful in making a Schmitt trigger, allowing
single-ended driving of the inputs, or other
applications where a stable reference voltage

is necessary.

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10114 only

L SUFFIX

CERAMIC PACKAGE

CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10514 only

N J

Numbers at ends of terminals denote pin numbers for L and P packages.

Numbers in parenthesis denote pin numbers for F package.
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MC10114/MC10514
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MC10115/MC10515

QUAD LINE RECEIVER

MC10116/MC10516

TRIPLE LINE RECEIVER

MC10115/MC10515

8) 4
(9) 5
(1) 7
(10) 6
(14) 10
(15) 11
(1) 13

(16) 12

2 (6)

2.0 ns typ
110 mW typ/pkg (No

pd -
Pp -

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10115 and
MC10116 only

N

These

the device useful

other

receivers

voltage is necessary.

Active current sources provide thesereceivers
with excellent common mode noise rejection. If
is not used, one
input of that amplifier must be connected to
VBB to prevent upsetting the current source

any amplifier

bias network.

Load)

in a package

Veer = Pin 1 (5)
Veeo = Pin 16 (4)
VEE = Pin 8 (12)

are designed for
sensing differential signals over long lines. The
bias supply (VBB) is made available to make
as a Schmitt trigger,
applications where a stable

i

L SUFFIX
CERAMIC PACKAGE

CASE 620

use in

MC10116/MC10516 \
(8) 4

S )
(14) 10
(16) 12

Ves

2 (6)

3(7)

6 (10)
7(11)
14 (2)
15 (3)
11 (15)

or in

reference

thd = 2.0 ns typ
Pp - 85 mW typ/pkg (No Load)

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10515 and
MC10516 only

Numbers at ends of terminals denote pin numbers for L and P package
Numbers in parenthesis denote pin numbers for F package

One input from each gate must be tied to Vgg during testing.

-55°C -30°C +25°C +85°C +125°C
Characteristic Symbol Min Max Min Max Min Max Min Max Min Max Unit
Power Supply Drain Current lg mAdc
MC1011510515 29 - 29 26 29 29
MC10116/10516 24 23 21 23 24
lnput Current LinH 165 150 95 95 95 uAdce
IcBO 15 15 10 1.0 1.0 uAdc
Reference Voltage Vgg ~1440(-1.320|-1.420[-1.280{-1.350 [-1.230 |-1.295(-1.150]-1.240|-1.120| Vdc
Switching Times ns
Propagation Delay tpd 10 35 1.0 3.1 10 29 1.0 3.3 10 40
Rise Time, Fall Time Tt t— 1.0 39 11 3.6 1.1 3.3 1.1 3.7 1.0 4.4 ns
(20% to 80%)

55°C and +125°C test values

apply to MC105xx devices only.



MC10117/MC10517

DUAL 2-WIDE 2-3-INPUT
OR-AND/OR-AND-INVERT GATE

X_31(7)
Y_21(6)

Veet =Pin 1 (5)

(13) 9 Vee2 =Pin 16 (4)
Veg =Pin 8 (12)
(14) 10
(15) 11
14 (2)
15 (3)
(16) 12
(1) 13

Pp = 100 mW typ/pkg (No Load)
the = 2.3 ns typ

t, t- = 2.2 ns typ (20% to 80%)

P SUFFIX

PLASTIC PACKAGE
CASE 648

MC10117 only

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX

CERAMIC PACKAGE

CASE 650
MC10517 only

Numbers at ends of terminals denote pin numbers for L and P package
Numbers in parenthesis denote pin numbers for F package

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min|Max |Min|Max [Min|Max|Min | Max Unit
Power Supply Drain Current g — 129 -~ [29 | ~|26]| - |29 — 29 | mAdc
Input Current linH uAdc
Pins 4,5,12,13 = 1415 — {390 — [245]| — |245| — | 245
Pins 6,7,10, 11 — |450| — |425| — |265| — |265]| — | 265
Pin 9 — | 595 560 | — [350| - |350| — | 350
Switching Times ns
Propagation Delay tod 1.1135(14/39|14|34114(38|1.2] 35
Rise Time, Fall Time t+, t— 1014110941 (11]40|11{46]09] 41 ns
(20% to 80%)

85°C and 1125°C test values apply to MC105xx devices only.
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MC10118/MC10518

DUAL 2-WIDE 3-INPUT
OR-AND GATE

~

3
8) 4%
(9) 5 N Pp = 100 mW typ/pkg (No Load)
(100 6 (P2 tpg = 2.3 ns typ

t+, t= = 2.5 ns typ (20% to 80%)
(a7
(13) 9
(14) 10

v = Pin 1 (5)

E:Z: :; ‘:‘9‘_’5 (3) v22;=pan16(4,
(1) 13% VEE = Pin 8 (12)
(2) 14

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650

K MC10118 only MC10518 only /

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°Cc | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max [Min|Max |Min |Max|Min |Max|Min Max Unit
Power Supply Drain Current g 29 29 - 26 - 129 29 mAdc
Input Current linH uAdc
Pins 3, 4,5, 12,13, 14 - 1415 - [ 390 245 - 1245 - 245
Pins 6, 7, 10, 11 - 1450 - |425 265| —- | 265 — 265
Pin 9 — | 595 - {560| - |350| — | 350 - 350
Switching Times ns
Propagation Delay thd 111 35(14| 3914134 14| 38|12 35
Rise Time, Fall Time th 131 41(08[/ 411540 15( 46|12 4.0
(20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.
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MC10119/MC10519

4-WIDE 4-3-3-3-INPUT
OR-AND GATE

(14) 10 —9@

(1) 13
(2) 14
(3) 15

P SUFFIX
PLASTIC PACKAGE

CASE 648
MC10119 only

(13)95}“_
B

(15) 11

(16) 12

L SUFFIX
CERAMIC PACKAGE
CASE 620

Vegr = 1(5)
Vceo = 16 (4)
Veg =8 (12)

Pp = 100 mW typ/pkg (No Load)

tpg = 2.

3 ns typ

t+, t- = 2.5 ns typ (20% to 80%)

F SUFFIX

CERAMIC PACKAGE
CASE 650

MC10519 only

Numbers at ends of terminals denote pin numbers for L and P pack ages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min| Max |Min| Max |Min|Max| Min| Max Unit
Power Supply Drain Current e — 294 —- | 29 - | 26 -1 29| — | 29 mAdc
Input Current linH uAdc
Pins 3,4,5,6,7,9, 11,12,
13, 14, 15 — | 415 — | 390| — |245| — | 245 — | 245
Pin 10 - | 525 - |495| - |310| - | 310, — | 310
Switching Times ns
Propagation Delay thd 111 35[14{39|14| 34| 1.4 38| 12|35
Rise Time, Fall Time - 1.3 41108 41(15| 40| 15| 46| 12|43 ns
(20% to 80%)

~550C and +1259C test values apply to MC105xx devices only.
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MC10121/MC10521

4-WIDE OR-AND/OR-AND-INVERT

(8) 4
(9) 5
(10) 6
117
(13)9 Vecer = Pind (5)
L v = Pin 16 (4)
28 Ver - ring 12)
= n
(14) 10—9 3(7)
(15) 11 Pp = 100 mW typ/pkg (No Load)
=23
(16) 12 tpd T 2.3 ns v
t+, t— = 2.5 ns typ (20% to 80%)
(1) 13
(2) 14}
(3)15
P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
\ MC10121 only MC10521 only j

Numbers at ends of terminals denote pin number for L and P package
Numbers in parenthesis denote pin numbers for F package

-550c | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min|Max [Min[Max |Min |Max |Min |Max Unit
Power Supply Drain Current e — 29| - | 29| — | 26 -1 29| - | 29 mAdc
Input Current linH uAdc
Pins 3,4,5,6,7,9, 11,12,
13,14, 15 — | 415 — | 390 — [245| — | 245| — |245
Pin 10 — | 525 — |495| — [310| — | 310] — |310
Switching Times ns
Propagation Delay tpd 12| 36| 14/39|14|3.4| 14| 38(1.1]|35
Rise Time, Fall Time tt,t” 10| 45| 09l41[11]40(1.1]46]09|44 ns
(20% to 80%)

-55°C and +125°C test values apply to MC105xx devices only.
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MC10123

TRIPLE 4-3-3 INPUT
BUS DRIVER

The MC10123 consists of three NOR gates

3 designed for bus driving applications on card or
between cards. Output low logic levels are
specified with Vo < -2.0 Vdc so that the bus

may be terminated to —2.0 Vdc. The gate output,
. R o A pth P SUFFIX
when low, appears as a |g impedance to the [\ oh cKAGE
1 bus, because the output emitter-followers of the

CASE 648

12 MC10123 are ‘‘turned-off”. This eliminates
13 %15 discontinuities in the characteristic impedance
14 of the bus.

The V(Qon level is specified when driving a

Veet = Pin 25-ohm load terminated to —-2.0 Vdc, the equiva-
veez = Fin 16 lent of a 50-ohm bus terminated at both ends.
Vgg =Pin8 Although 25 ohms is the lowest characteristic

impedance that can be driven by the MC10123, L SUFFIX
higher lmpgdance values may be usgd W.I[h this CERAMIC PACKAGE
part. A typical 50-ohm bus is shown in Figure 1. CASE 620

Pp = 310 mW typ/pkg
(No Load)

tpd = 3.0 ns typ
t+, t- = 2.5 ns typ (20%

to 80%)
FIGURE 1 — 50-OHM BUS DRIVER
1/3 MC10123 1/3 MC10123 1/3 MC10123
o — o
Z, =600

HD D D

-2.0 vdc 2.0 Vde
RECEIVERS (MECL Gates)

N J

Outputs are terminated through a 25-ohm resistor to —2.1 volts.

-30°C +25°C +85°C
Characteristic Symbol Min Max Min Max Min Max Unit
Power Supply Drain Current Ig — 82 — 75 — 82 mAdc
Input Current linH - 350 - 220 - 220 | uAdc
Logic 0" Output Voltage VoL -2.100{-2.030|-2.100|-2.030|-2.100 {-2.030 | Vdc
Logic 0" Threshold Voltage VoLA - -2.010 — -2.010 - -2.010| Vvdc
Switching Times ns
Propagation Delay tpd 1.2 4.6 1.2 4.4 1.2 48
Rise Time, Fall Time t-, t+ 1.0 3.7 1.0 3.5 1.0 39 ns
(20% to 80%)
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MC10124/MC10524

QUAD TTL-TO-MECL
TRANSLATOR

-

(11) 7—+

(15) 11—+

P SUFFIX
CERAMIC PACKAGE
CASE 648

\ MC10124 only

(10) 6 —9

15 (3)

4 (8)
2 ()
3 (7))
1 (5)
12(16)

13(1)

o 14 (2)

Gnd = Pin 16 (4)
Vee (+5.0 Vde)

i

Vecmax = 7.0 Vdce

Pp = 380 mW typ/pkg (No Load)
tpg = 3.5 ns typ (+ 1.5 Vdc in to 50% out)
t+, t- = 2.5 ns typ (20% to 80%)

L SUFFIX

CERAMIC PACKAGE

CASE 620

Pin 9 (13)
Veg (-5.2 Vdce) = Pin 8 (12)

The MC10124/MC10524 is a quad translato\
for interfacing data and control signals between
a saturated logic section and the MECL section
of digital systems. The device has TTL com-
patible inputs, and MECL complementary
open-emitter outputs that allow wuse as an
inverting/non-inverting translator or as a
differential line driver. When the common
strobe input is at the low logic 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. The dc levels are stan-
dard or Schottky TTL in, MECL 10,000 ourt.

An advantage of this device is that TTL level
information can be transmitted differentially,
via balanced twisted pair lines, to the MECL
equipment, where the signal can be received
by any of the MECL line receivers or the
MC10125 MECL to TTL translator or the
MC10177 MECL to MOS translator.

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10524 only

Numbers at ends of terminals denote pin numbers for L and P packages.

Numbers in parenthesis denote pin numbers for F package.

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

out Vout
NAND AND

Coax Coax Unused outputs
connected to a
. . 50-ohm resistor
> q4° to ground (100-ohm
4 for MC105XX)

Vin
Coax
Input
Puise Generator
Input Pulse
t+ - t- - 56551+05ns
(10 to 90%)

pin and TP 4, to output pin

50 ohm term:nation to ground lo
cated in each scope channel input

All input and output cables to the
scope are equal lengths of 50 ohm
coaxial cable. Wire length should
be < 1/4 inch from TP 1o input

+2.0 vdc

*50 ohm, MC105X X only.

PROPAGATION DELAY

155V
vln
t20V
thy I-
Vour AND
—t+
-
Vout NAND
20%
o g -

NOTE: All power supply and logic levels are shown shifted 2 volts positive.



MC10124/MC10524
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MC10125/MC10525

QUAD MECL-TO-TTL
TRANSLATOR

-

Pp = 380 mW typ/pkg (No Load)
tpg = 4.5 ns typ (50% to +1.5 Vdc out)
tt, t-=25nstyp (1 V to2V)

Veemax =+ 7.0 Vde

\_

The MC10125/MC10525 is a quad translator
for interfacing data and control signals between

( 2

(76: 3}4 (8) the MECL section and saturated logic sections

(10) & . of digital systems. The MC10125 incorporates

Gnd = Pin 16 (4) - S .

an 7j>~75 (9) ) differential inputs and Schottky TTL ‘“‘totem

(e 10 Ve (#5.0 Vde) = Pin 9(13)  pole” outputs. Differential inputs allow for use

(5111 }12(15, Vgg (-5.2 Vdc) = Pin 8(12) as an inverting/non-inverting translator or as

) a differential line receiver. The Vgg reference

2 Mj>g13 T voltage is availabe on pin 1 for use in single-

3 15 ended input biasing. The outputs go to a low
\;1 (5) logic level whenever the inputs are left floating.

Power supply requirements are ground,
+5.0 Volts and -5.2 Volts. The MC10125 has a
fanout of 10 TTL loads. The dc levels are
MECL 10,000 in and Schottky TTL or standard
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 from the noisy TTL

environment.

L SUFFIX
P SUFFIX CERAMIC PACKAGE - ~
P et man " CASE 620 */\\ ) CERAFMSI(LZJTDFAI(;(KAGE
CASE 648 / ~_—
MC10125 only //;/"o CASE 650

MC10525 only

=

Numbers at ends of terminals denote pin numbers for L and P packages.

Numbers in parenthesis denote pin numbers for F package.

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

vnn

Coax

Input
Pulse Generator
Input Pulse

th =t =20+02ns
(20 to 80%)

-1.69 Vdc O-

50 ohm termination to ground lo
cated in each scope channel input

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch trom TP, to input
pin and TPt to output pin

Cy = 25 pF, including test fixture

Vout Vce
+5 0 Vdc
Coax
280
450
CcL All Diodes
I MMD7000
= or Equiv

PROPAGATION DELAY




MC10125/MC10525
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MC10125/MC10525
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MC10128

DUAL BUS DRIVER
(MECL 10,000 TO TTL/IBM)

rThe MC10128 is designed to provide out- circuit is used in the TTL mode. When in the\

puts which are compatible with IBM-type bus
levels; or, if desired, it will drive TTL type loads
and/or provide TTL three-state outputs. The
inputs accept MECL 10,000 levels. The
MC10128 output levels can be accepted by the
MC10129 Bus Receiver.

The operating mode (IBM or TTL) is
selected by tying the external control pins to
ground or leaving them open. Leaving a control
pin open selects the TTL mode, and tying a
control pin to ground selects the IBM mode.

The TTL mode will drive a 25-ohm load,
terminated to +1.5 Vdc or a 50-ohm load,
terminated to ground. The device has totem-
pole type outputs, but it also has a disable
input for three-state logic operation when the

“ L SUFFIX
CERAMIC PACKAGE
CASE 620

high state the disable input causes the output to
exhibit a high impedance state when it would
normally be a positive logic “’1"" state. When the
strobe is in the high state it inhibits the output
data to the low state.

Latches are provided on each data input for
temporary storage. When the clock input is in
the low logic state, information present at the
data inputs D1 and D2 will be fed directly to
the latch output. When the clock goes high, the
input data is latched. The outputs are gated to
allow full bus driving and strobing capability.

The MC10128 is useful in interfacing and
bus applications in central processors, mini-
computers, and peripheral equipment.

Vce = Pin 14
Gnd 1 = Pin 16 ‘ 70 .
Gnd 2 = Pin 1 ipd = 12 ns iyp
Gnd 3=Pin9

Vgg = Pin 8 Vece Max = +7.0 Vdce /

Pp = 700 mW pkg/typ (No Load)

1
D10— =y

10 )
CLOCKO C Q

Latp

7
RESETO

CONTROL 1
13

Q1

12
DISABLE 10

5
DISABLE 20

Q2

4
CONTROL 2
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MC10128

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C — TTL MODE

+5.0 Vdc
Vin
Coax
280
Input All Diodes
MMD 7000
Pulse Generator or Equiv
Input Pulse

t=t-=20+02ns
(20 to 80%)

PRF = 1.0 MHz
Viy = -0.890
VL = -1.690

Control pins open for TTL Mode

50%
e 50 oh
tsetup ohm termination to ground lo
cated i1n each scope channel input
All input and output cables to the
scope are equal lengths of 50 ohm
C

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

and TPy, to output pin.
QJ
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MC10128

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C — IBM MODE

Vin Coax

Coax |

Input 10 I
(HI RQ— : 56 (2
Pulse Generator
7
input Puise O- ! —{ I = =
tt-=20+02ns 2] | - T
(20 to 80%) g | Cy 50 pF . including test tixture
PRF = 1.0 MHz ! |
Vi = -0.890 6 |
VL = -1.690 o- ] o |
l Q2
l a
B
3 |
o ]
B - 73 I P B

a

Control 2 l_
To 1 uF -

Gl

—

Control pins grounded for IBM Mode

50%
b .
tsetup 50-ohm termination to ground lo-
cated in each scope channel input.
All input and output cables to the
scope are equal lengths of 50-ohm
C

coaxial cable. Wire length should be
< 1/4 inch from TP,, to input pin
and TP, to output pin.

/)
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MC10128

SWITCHING WAVEFORMS

DATA INPUT
Start Cycle
—{ |e—Tpd
-0.890
Data 50% 60 ns A\
-1.690
Output l 1.5V R
—=] tphd

STROBE INPUT

-0.890
— 50%: 60 ns
Strobe # r ~1.690
Output

|
!
Lu tpd

tpd —»J

CLOCK INPUT

L -—-0.890

—— 200 ns A,,___.Mv_A‘ 50%

Data ]

—_— —1.
Clock 1.690

Output
RESET INPUT
lock
Cloc / -0.890
v— 60 ns 50%
j -1.690
35 ns \ -0.890
Reset > 60 =\ 50%
n
S 1690
Output / 1.5 Volts
— tpd
TTL — MODE IBM — MODE
VoL = 0.5 Volts Max Vo = 0.15 Volts Max
Vo = 2.5 Volts Min Vou = 3.11 Volts Min
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MC10129

QUAD BUS RECEIVER
(TTL/IBM TO MECL 10,000)

The MC10129 bus receiver works in con-
junction with the MC10128 to allow interfacing
of MECL 10,000 to other forms of logic and
logic buses. The data inputs are compatible
with, and accept TTL logic levels as well as
levels compatible with I1BM-type buses. The
clock, strobe, and reset inputs accept MECL
10,000 logic levels.

The data inputs include internal latches to
provide temporary storage of the information
after receiving it from the bus. The outputs can
be strobed to allow accurate synchronization of
signals and/or connection to MECL 10,000
level buses. When the clock is low, the outputs
will follow the D inputs, and the reset input is
disabled. The latches will store the data on the
rising edge of the clock. The outputs are en-
abled when the strobe input is high, Unused D
inputs must be tied to Vg or Gnd. The clock,
strobe, and reset inputs each have 50k ohm

D0 70—~

D1 130—

D2 60—

AR

D3 40—

N/

Hysterests R
Contro! 5 O—

Clock 11 O i m——m—m

Reset 100
Strobe 12 O

.

b 3 a2 Vece=Pin9
- Gnd = Pins 1 and 16

pulldown resistors to Vgg. Clock and reset may\

be left floating, if not used. Strobe should be
tied to Vo if unused.

The MC10129 will operate in either of two
modes. The first mode is obtained by tying the
hysteresis control input to Vgg. In this mode,
the input threshold points of the D inputs are
fixed. The second mode is obtained by tying
the hysteresis control input to ground. In this
mode, input hysteresis is achieved as shown in
the test table. This hysteresis is desirable where
extra noise margin is required on the D inputs.
The other input pins are unaffected by the
mode of operation used.

The outputs are standard MECL 10,000
logic levels regardless of input levels or mode of
operation used.

The MC10129 is especially useful in inter-
face applications for central processors, mini-
computers, and peripheral equipment.

TRUTH TABLE

D C STROBE| RESET | Qp+1
14 Q0 5 7 T 3 T
® H ® H L
L L H ) L
o H H L Q,
H L H ® H
@ = Don't Care
15 Q1 Pp = 7560 mW typ/pkg

(No Load)
tpd = 10 ns typ

Vce Max = +7.0 Vdc

VEg = Pin8

L SUFFIX
CERAMIC PACKAGE
CASE 620

/
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MC10129

TEST VOLTAGE VALUES
(Volts)
*MTTL INPUT *IBM INPUT HYSTERESIS MODE
© Test MECL 10,000 INPUT LEVELS LEVELS @ LEVELS (1 INPUT LEVELS @

Temperature | Vigmax| Vitmin [ViHAmin| iLAmax| ViIH | ViL [ViHA{ViLa | Vii | Vil [ ViHa' [ Vica [ ViHA [Vita™ [VIHA | VILA™ Vcc@ VEE
-300C [ -0.890] -1890 | -1.205 | -1.500 |3.000]0.400] 2.000|0.800]3.11[0.150] - ~ [2.900 [2.000 | 2.200] 1.300| 50 |-52
+250C -0.810| -1.850 | -1.105 | -1.475 |{3.000{0.400| 2.0000.800|3.1110.150{ 1.700| 1.10 | 2.600 |1.700 1.900 | 1.000 +5.0 -5.2
+850C -0.700 | -1.825 | -1.035 | -1.440 {3.000{0.400}2.000|0.800|3.11/0.150 - - 2.300 |1.400 1.600| 0.700 +5.0 -5.2

ELECTRICAL CHARACTERISTICS
-30°C +250C +850C
Characteristic Symbol | Min | Max | Min | Max | Min [ Max Unit Conditions
Negative Power Supply g - 167 - 152 - 167 | mAdc Pin 5 grounded, V| to Clock, Reset
Drain Current open, Vi to all other inputs.
- 189 - 172 - 189 | mAdc | Pin5toVEgEg, V|H to Clock, Reset
open, V| to all other inputs
Positive Power Supply Drain Current Icc 8.0 8.0 8.0 mAdc Pin 5 to Vgg, Vi to Data inputs.
Input Current linH wAdc Pin5 to Vgg, Viy to PU.T,
Data 150 95 - 95 one input at a time.
Reset 720 - 450 450
Clock, Strobe 390 245 245
Data IcBO 15 - 1.0 1.0 | uAdc Pin 5 to Vgg, VL to Data inputs,
one at a time.
Reset, Clock, Strobe linL 0.5 0.5 - 0.3 - wAdc Pin5to Vgg, Vi to PU.T, Vi to al!
other inputs.
Switching Times
(See Figures 1 thru 5)
Propagation Delay thd ns
Data t++ 6.0 20 6.6 20 6.6 30 1.5 Vdc in to 50% out.
1-- 3.7 15 | 3.7 15 | 3.7 40
Clock 2.7 1 2.7 |90 | 27 1
Strobe 16 | 80 16 | 70 | 16 | 80 50% to 50%
Reset 20 {80 |20 |65 |20 |80
Rise Time, Fall Time t+t- 15 | 50 (15 | 43 15 | 5.0 ns 20% to 80%
Setup Time tset 27 20 27 ns 50% to 50%
Hold Time thold 0 -2.0 -2.0 ns
Hysteresis Mode
Propagation Delay tod ns
Data tht 6.6 30 | 6.7 25 | 66 | 30 1.5 Vdc in to 50% out
== 3.7 17 3.7 15 3.7 40
Setup Time tset 30 25 30 ns 50% to 50%
Hold Time thold 0 20 2.0 ns
@ When testing choose either MTT L or IBM Input Levels
@ ViHA L VILA™ ViHa " and Vi o', are logic 17 and logic "0 threshold voltages in the hysteresis mocde as shown i diagram
@ Operation and limits shown also apply for Vo = 6.0 V.
ViHa ViHA
[ —— Hysteresis Mode
Logic 1 T*,_\ 4 Threshold Voitage
Vour Logic "0 Lt '
A Vi
Vin '




MC10129

SWITCHING TIME TEST CIRCUIT

Coax

Input

Pulse Generator
Input Pulse

tt -t =55+ 05ns
(10 to 90%)

Unused D inputs
must be tied to
Vg or pin 16.

and TP 4 to output pin

mode.

50 ohm termination to ground lo
cated 1n each scope channel input

All input and output cables to the
scope are equal lengths of 50 ohm
coaxial cable. Wire length should be

1/4 inch from TP, to input pin

Hysteresis
Control*
Ctlock

Reset

Strobe

Vce
Q+7.0Vdc

Q
(=]

.

%

Vout

Coax

‘_mG \ X\ - Unused outputs
T | ! ,02 connected to a
| /K - 50 ohm resistor
I to ground
[ R '
. I \ }
030—1—_ D 2
i = >
l c |
5 & I
1 o—;—
0ol |
I
120 I

25 uF

+2.0 Vdc

“Hysterisis Control tied to Vgg for fixed input
reference, tied to pin 16 for input hysterisis

Note: All power supply and logic levels are
shown shifted 2 volts positive.
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MC10129

SWITCHING WAVEFORMS @ 25°C

Clock

Resetl wee __/
50% ¥

FIGURE 1 — DATA to OUTPUT

(Clock and Reset are low, Strobe is high)

N

/——+sov

50%

FIGURE 3 — RESET to OUTPUT
(Data and Strobe are high)

+2.4V

———— 4111V

+0.31 V

Data

Clock
+1.11 vV
Q
+0.31 V
+1.11 VvV
- +0.31V
t+ -
‘ +1.11V
80%
50%
20% 20%
0 +0.31V
tpd
T T
pd

Note: All power supply and logic levels are
shown shifted 2 volts positive.

N/

FIGURE 2 — STROBE to OUTPUT
(Data is high, Clock and Reset are low)

————— +1.11V
50%
Strobe

+0.31V
—— +1.11V

a 50%
+0.31V

. L_ —] L
tpd tpd

FIGURE 4 — CLOCK to OUTPUT
{Reset is low, Strobe is high)

\ +5.0 V
+2.4V
+1.11 Vv

+0.31 Vv

+1.11 Vv

+0.31V

FIGURE 5 — TgeT up AND THo LD WAVEFORMS

50%

tsetup - ~l thold
+1.11 VvV
50%
o}

+5.00 VvV
50%
+2 400V

+031V

s
a—/
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MC10130/MC10530

DUAL LATCH

/

The MC10130/MC10530 is a clocked dual D
type latch. Each latch may be clocked separately

st ‘——%——1 TRUTH TABLE by hold‘ing the common clock 'f‘ the low state,
o1 (1117 e Q'L'—?{G) - — and using the clock enable inputs for the
Ter (100 6-— D | C | CE Qe | clocking function. If the common clock is to be
‘j) S1Pm 3 L L L t used to clock the latch, the clock enable (CE)
L ] H L t H inputs must be in the low state. In this mode,
I d L " An the enable inputs perform the function of
RY1 (8) 44— (3 H L Qp, _

& (1) 9 —d ) v ] 3, controlling the common clock (C).
R2 (1)13—] Any change at the D input will be reflected
@ DontCare at the output while the clock is low. The out-
g A2 F~f|4(2) Vce = Pin 1(5) puts are latched on the positive transition of
=, “5’”_;_3' Vcez = Pin 16 (4) the clock. While the clock is in the high state,
02 (1410 ] P S Vegg = Pin8(12) a change in the information present at the data
inputs will not affect the output information.

The set and reset inputs do not override
the clock and D inputs. They are effective only
P = 155 mW typ/pka (No Load) when either C or CE or both are high.
thdg = 2.5 ns typ
t+, t- = 2.7 ns typ (20% - 80%)

$2 (16012 ——— r*_.__._..i

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
MC10130 only MC10530 only

\_

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min|{Max |Min|Max|Min{Max |Min | Max Unit
Power Supply Drain Current e - 139 - 38| -3 —-]38]| — 39 | mAdc
Input Current linH uAdc
Pins 6,11 — 1375 — [350| — |220] — |220| — | 220
Pin9 - 450 — |425| — |265| — |265] — | 265
Pins 4,5,7,10,12,13 — |485| — |455| — |285| - |285| — | 285
Switching Times ns
Propagation Delay tpd
Data 10{39(10|36|10[(35|10[38|1.0] 4.1
Set, Reset 1.0{39|10|36[{1.0[35}10(39(1.0]( 41
Clock 10{43(10]43(10[40|10(41|10]| 4.7
Rise Time, Fall Time t+,t— 1.0[{39(10]36(1.1{35|1.1/38[10/] 4.1 ns
(20% to 80%)
Setup Time tset 25| — |25 — |25 — |25] — |25 — ns
Hold Time thold | 1.5 — [15] — |15] — [15] — [15] — ns

~-550C and +125°C test values apply to MC105xx devices only.
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MC10131/MC10531

DUAL TYPE D MASTER-SLAVE
FLIP-FLOP

/51 9 s \

b The MC10131/MC10531 is a dual master-

D1 (11) 7 ————— Qim——2 (g slave type D flip-flop. Asynchronous Set (S)
EE1 (10) 6 and Reset (R) override Clock (Cc) and Clock
‘® Enable (CE) inputs. Each flip-flop may be
Q13 (7) clocked separately by holding the common

clock in the low state and using the enable

1 inputs for the clocking function. If the com-
mon 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
R2 (13 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

R1 (8) 4
Cc (13) 9—4

QoM 14 (2)

CE2 (15) 11 . )
other time due to master slave construction.
D2 (14) 10—y Q2 15 (3)
S2 (16) 12 j
RS TRUTH TABLE CLOCKED TRUTH TABLE Pp = 235 mW typ/pkg (No Load)
R S Qn+1 c D Qn+1 fTog = 160 MHz typ
L v Q, L ® Q. tpod = 3.0 ns typ
L H H H L [N t+, t- = 2.5 ns typ (20% -80%)
H L L H H H
\V] = Pin 1(5)
H H N.D. - Don't Care cci1” Pf
N.D. = Not Defined c=Cg +C Vcez = Pin 16(4)
g *c Vgg = Pin8 (12)

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

VLT

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650

k MC10131 only MC10531 only /

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.
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MC10131/MC10531

ELECTRICAL CHARACTERISTICS

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min|Max |Min|Max|Min |Max|Min | Max | Unit
Power Supply Drain Current 3 —162| —|62|-156] —-162| — | 62 | mAdc
Input Current linH rAdc
Pins 4,5,12,13 — |565| — |525] — [330] — [330] — | 330
Pins 6, 11 — |375( — |350| — |220| - |220] — | 220
Pins 7,10 — |415 — |390| — |245| — |245| — | 245
Pin9 — |450| — |425| — [265]| — |265] — | 265
Switching Times ns
Propagation Delay tpd
Clock 1.7/46|1.7/46(18|45(18|50/18]| 50
Set, Reset 17145117144 (18|43|18(48|18| 49
Rise Time, Fall Time t+,t—- | 1.0/46|1.0[46[|1.1|45]|1.1]49]|1.1] 49
(20% to 80%)
Setup Time tset 25 — 125 — |25 — |25 — |25 — ns
Hold Time thold | 1.5 — |15] — |15} — |15 - |16 — ns
Toggle Frequency fTog 115 — 1125 — |125] — [125]| — [125]| — MHz

-55°C and +125°C test values apply to MC105xx devices only.

3-36




MC10132/MC10532

DUAL MULTIPLEXER WITH
LATCH AND COMMON RESET

-

A (15) 11

D11(8) 4

2(6) Q1

D12(9)5
CEO0(14) 10
Cc1n)7
R(10)6

3(7)Q1

T

— 15 (3) Q2
CE1(13)9

D21 (1) 13

et

D22 (16) 12—

r—m(z)éz

D=(AeD11)+ (A®D12)

TRUTH TABLE

D

o
O
(@]
m
]
3
e

Irrcrre|lrcre|l >

SIIrIrI|rrerr

IIrr|ITIcCrC

IIrIrrjITrIrc
I

@ = Don’'t Care

[t

\ MC10132 only

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CCRAMIC PACKAGE
CASE 648 CASE 620 CASE 650

~

The MC10132/MC10532 is a dual multiplexer
with clocked D type latches. It incorporates
common data select and reset inputs. Each latch
may be clocked separately by holding the common
clock in the low state, and using the clock enable
inputs for a clocking function. If the common
clock is to be used to clock the latch, the clock
enable (CE) inputs must be in the low state. In this
mode, the enable inputs perform the function of
controliing the common clock (Cc).

The data select (A) input determines which
data input is enabled. A high (H) level enables data
inputs D12 and D22 and a low (L) level enables
data inputs D11 and D21. Any change on the data
input will be reflected at the outputs while the
clock is low. The outputs are latched on the
positive transition of the clock. While the clock is
in the high state, a change in the information
present at the data inputs will not affect the
output information. The reset input is enabled
when the clock is in the high state, and disabled
when the clock is low.

Pp = 225 mW typ/pkg (No Load)
thd = 3.0 ns typ

Vet -~ Pin 1(5)
Veeo = Pin 16 (4)
VEg - Ping8 (12)

MC10532 only

J

Numbers at ends of terminals denote pin numbers for L and P packages.

Numbers in parenthesis denote pin numbers for F package
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MC10132/MC10532

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol Max Max Max Max Max Unit
Power Supply Drain Current lg 61 60 55 60 61 mAdc
Input Current linH uAdc
Pins 4,5,7,12,13 495 460 290 290 290
Pin 6 660 620 390 390 390
Pins 9,10, 11 450 425 265 265 265
Switching Times ns
Propagation Delay tpd
Data 3.7 3.6 3.3 3.7 3.9
Reset 4.1 4.0 3.8 4.2 4.8
Clock 6.2 6.0 5.7 6.3 6.7
Select 5.0 4.8 4.6 5.0 5.8
Rise Time, Fall Time t+, t— 3.8 3.7 3.5 38 4.1 ns
(20% to 80%)
Setup Time tset ns
Data - - - - -
Select - - - — -
Hold Time thold ns
Data - - 11V5) — R S5 -
Select — — |10 — - —

~-589C and +1259°C test values apply to MC105xx devices only.
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MC10133/MC10533

QUAD LATCH

4 )

Do (7) 3— ————— a0

2 (6) QO

The MC10133/MC10533 is a high speed,

(9) 5 low power, quad latch consisting of four
D1 (11) 7 a1 bistable latch circuits with D type inputs and
. gated Q outputs, allowing direct wiring to

L

6 (10) Q1

CE (8) 4 oe ;
a bus. When the clock is high, ocutputs will
S
Cc (113 follow D inputs. Information is latched on the
. negative going transition of the clcok.
CE (16)12

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).

D2 (13) 9 Q2
(14)10

—11 (15) Q2

«%

i

15 (3) Q3

D3 (2)14 Q3

TRUTH TABLE Veer = Pin 1(5)

G|C|D]| Qn+1 Vcea = Pin 16(4)

Hf ofo L VEE = Pin 8(12)

Liv|oe Qn

LML L Pp = 310 mW typ/pkg (No Load)
L{H[H H tpd:4.0 ns typ

@ = Don’t Care

C-cCc+Cg t+, t- = 2.0 ns typ

(20% to 80%)

P SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 648 L SUFFIX CASE 650
MC10133 only CERAMIC PACKAGE MC10533 only

\ ' CASE 620

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min|{Max |[Min|Max|Min|{Max|Min | Max Unit
Power Supply Drain Current e —183| -8 | —-17] —}182] - | 83 |mAdc
Input Current linH pAdc
Pins 3,7,9,14 — |415] - |390} — [245| — [245( — | 245
Pins 4,12 — |450| — |425| — |265| - |265| — | 265
Pins 5,10,13 - |595| — |560| — [350] — |350( — | 350
Switching Times ns
Propagation Delay Data tpd 1.0/58(10|56{1.0{54(1.1]59]10] 6.3
Clock 1.0[58|1.0(54(1.0{54|12/6.0|/10]| 6.3
Gate 1.0/33|10|32|1.0{3.1|10({3.4[10]| 3.6
Rise Time, Fall Time t+,1- 10/39|10|36]1.1{35|1.1/38}10] 4.1 ns
(20% to 80%)
Setup Time tser 251 — |25 - [25] - [25] - [25 — ns
Hold Time thotld | 18] — [15] — |15} — |1.5] — |15} - ns

-559C and +125°C test values apply to MC105xx devices only
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MC10134/MC10534

DUAL MULTIPLEXER

WITH LATCH

A0 (10) 6 The MC10134/MC10534 is a dual mulm
Pp = 225 mW typ/pkg (No Load) Plexer with clocked D type latches. Each latch
tpd = 3.0 ns typ. may be clocked separately by holding the

A1 (1511 common clock in the low state, and using the

clock enable inputs for the clocking function. If

D11(8) 4 e~ > (6) Qi the common clock is to be used to clock the
latch, the clock enable (CE) inputs must be in
the low state. In this mode, the enable inputs
perform the function of controlling the common

D12 (9) 5 9

- clock (Cg).
CEO (14) 10 J b~ 3 (7) 01 The data select inputs determine which data
Cc (1) 7

input is enabled. A high (H) level on the AOQ

input enables data input D12 and a low (L)
15 (3) Q2 level on the AQ input enables data input D11.
A high (H) level on the A1 input enables data

CE1(13)9

D21 (1) 13 j :

TRUTH TABLE

input D22 and a low (L) level on the A1 input

enables data input D21.
Any change on the data input will be
14 (2) Q2 reflected at the outputs while the clock is low.
The outputs are latched on the positive transi-
tion of the clock. While the clock is in the
high state, a change in the information present

C AO [ D11 [D12]| Qp+y at the data inputs will not affect the output
information.
C | L L | o L
L L H ) H
L H | o L L
L H ® H H P SUFFIX
ale e Lol a, PLASTIC PACKAGE
CASE 648
@~ Don'tCare oy =Pin1(5) MC10134 only F SUFFIX
C=CE+Cc 7. _pini6(a) L SUFFIX CERAMIC PACKAGE
\?Egzping(]g) CERAMIC PACKAGE CASE 650
\ CASE 620 MC10534 only

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C [ -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max |Min [Max | Min| Max| Min|{Max|{Min | Max Unit
Power Supply Drain Current e -1 61 — 60| —| 55| — |60 — 61 mAdc
Input Current linH uAdc
Pins 4,5,7,12,13 — |495| — |460| — |290| — |290f — | 290
Pins 6,9,10,11 — |450| — |425| — |265| — [265] — | 265
Switching Times ns
Propagation Delay tod
Data 1.0/36[10|35{10)13.3]10]36}1.0]| 39
Clock 1.0/62(10(60|10]5.7]10|63|10] 6.7
Select 10({50({10(48|1.0|46|10|[50|10]| 56
Rise Time, Fall Time t+, t— 15(38|15(3.7|115]35]|15|38|15] 4.1 ns
(20% to 80%)
Setup Time tset ns
Data 25| — |25 — |25 — 25| — |25 —
Select 35| — (35| — |35 — [35] — 35| —
Hold Time thold ns
Data 15| — [15] — |15 — |15 — |15 —
Select 10| — |10| - |10 — |10 - |10 —

-559C and +1259°C test values apply to MC105xx devices only.
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MC10135/MC10535

DUAL J-K MASTER-SLAVE
FLIP-FLOP

~

CLOCK J-K TRUTH TABLE* The MC10135/MC10535 is a dual master-

/

S1(9) 5———:i— R K Qne1 slave dc coupled J-K flip-flop. Asynchronous
+
_ - T N g set (S) and reset (R) are provided. The set and
J1.(11) 77— Qip~--2(6) " N Ln reset inputs override the clock.
— ™ L H H A common clock is provided with separate
K1 (10) 6 a1 -3 (7) H H Q, J-K inputs. When the clock is static, the J-K
+ Output states change on po inputs do not effect the output.
u uts s C S
21 :g’) ;ﬁ i tive transition of clock for J The output states of the flip-flop change
s2 ((16) 12: K input condition present on the positive transition of the clock.
_ R-S TRUTH TABLE
J2(14)10 —— 1 15 (3)
R S Qn+1
— L L Qp
K2 (15)11-—- 14 (2) N "
H L L
RTINS " W | ~o L SUFFIX
N.D. = Not Defined CERAMIC PACKAGE
Pp = 280 mW typ/pkg (No Load) Veeq = Pin 1(5) CASE 620
frog = 140 MHz typ Veeo = Pin 16 (4)
tpd=3.0 ns typ VEEﬁPin8(12)
t+, t— = 2.5 ns typ (20% to 80%)
P SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 650

MC10135 only MC10535 only j

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package

_559C | -30°Cc | +25°C | +85°C | +125°C
Characteristic Symbol | Min [Max |Min |[Max | Min|Max Min|Max|{Min | Max Unit
Power Supply Drain Current g {77l -7 ~-168| -7} — 75 | mAdc
Input Current linH uAdc
Pins 6,7,9,10,11 — |450| — |425]| — |265| — |265| — | 265
Pins 4,5,12,13 — |e60| — |620]| — |390| — [390| — | 390
Switching Times ns
Propagation Delay tpd
Clock 17/48|18|50(18|45|18|46|18]| 5.3
Set, Reset 17|54|18|56]18|50]18]|52|18]| 59
Rise Time, Fall Time t+, t— 1048111481145 1.1|47(10] 53 ns
(20% to 80%)
Setup Time tset 25| — |25 - [25] — |25] — |25 — ns
Hold Time thold | 15| — |18| — [158] — |15] — 15| — ns
Toggle Frequency fTog 126 — [125] - [125] — |125] — |116| - MHz

_569C and +125°C test values apply to MC105xx devices only.
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MC10136/MC10536

UNIVERSAL HEXADECIMAL
COUNTER

/ SEQUENTIAL TRUTH TABLE* The MC10136/MC10536 is a high speem
INPUTS OUTPUTS synchronous counter that can C(f)unt up, count
—— down, preset, or stop count at frequencies ex-
Carry | Clock Carry ! ‘ L R N
s1|s2|oo|p1|p2] D3 n . aolai]|azla3| oo ceeding 100 MHz. The fiexibility Aof this device
allows the designer to use one basic counter for
[N U RS B Y Y ) H L|L|[H]H L o
Linlo P oo L H H L H| h H most applications, and the synchronous count
LiH|[o]o]loloe L H LfH|H]H H feature makes the MC10136/MC10536 suitable
LIH|d o] oo L H H1H[H[H L foreither computers or instrumentation.
LtiHlololoeloe H L HlH|H]|H H Three control lines (S1, S2, and Carry Tn)
LIH]|® L B ) H H H H|HIH H determine the operation mode of the counter.
HiHlo oo e ¢ HOfHPHPHTHL H Lines S1 and S2 determine one of four opera-
LiL|HIH] L] L k4 H HIH]L|L L . .
tions; preset (program), increment (count up),
Hitlo ol elo L S ":‘ HlL ‘L- : decrement (count down), or hold (stop count).
HiL o olele L L L Note that in the preset mode a clock pulse is
HiLv]o |loflolo L H S I U AT A L :
H P oo L H HlH|H|H H necessary to load the counter, and the informa-
Lo |w» o | ¢ !
tion present on the data inputs (DO, D1, D2, and
¢ = Don't care D3) will be entered into the counter. Carry Out
° Truth table shows logic states assuming inputs vary in sequence goes low on the terminal count, or when the

shown from top to bottom.
“* Aclock His defined as a clock input transition from a low 10 @
high logic level.

counter is being preset.
This device is not designed for use with gated
clocks. ControlisviaS1andS2.

Veeg = Pin 1(5) Pp = 625 mW typ/pkg (No Load) FUNCTION SELECT TABLE
Veez = Pin 16 (4) feount = 150 MHz typ S1 S2 Operating Mode
VEE = Pin8 (12) tpg = 3.3 ns typ (C - Q) T U | Preset (Program)
= 7.0 ns typ (E - Cout) L H Increment (Count Up)
=5.0 ns typ (Cjp, - Eout) H L Decrement (Count Down)
H H Hold (Stop Count)

S1(13) 9 o—q

D_DD_DDJ

S2(11) 7
Carry in
(14) 10
T Q24 E a3t
— —_—T
T -
T -2+ I s
T cC rTTc
Clock © !
(1) 13 Q Q i: f: (4L
j { L ! Lol

12(16) 14(2) 11(15) 15(3)  6(10) 2(6)  5(9) 3(7) _48)
DO Qo D1 Q1 D2 Q2 D3 Q3 cCarry Out
Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.
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MC10136/MC10536

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
K MC10136 Only MC10536 Only /
ELECTRICAL CHARACTERISTICS
-550C -300C +250C +850C | +125°C
Characteristic Symbol Min|Max | Min|Max | Min{Max | Min|Max | Min [Max| Unit
Power Supply Drain Current g — 165 — |165] — [150| — |165| -- {165|mAdc
Input Current linH uAdc
Pins 5,6, 11,12 — |[375| — |350| ~ |220| — |220| — {220
Pins 9, 10 — |415| — |390| — |245| — |245| — |245
Pin 7 — |450| — |425| — |265| — |265| — |265
Pin 13 — (495! — |460| — |290| — [290| — |290
Switching Times ns
Propagation Delay tpd
Clock to Q 08]46{08| 48|10} 45|14|5.0{1.4]|5.2
Clock to Carry Out 2.011.0|2.0{10.9|2.5(10.5|2.4|11.5| 2.4 [12.6
Carry In to Carry Out 16| 71|16} 7.4/16]| 69|19]| 75{19| 7.6
Rise Time, Fall Time (20% to 80%)| t+, t- 091 3.3/09| 33|11 3.3|1.1[35{1.2] 3.7 ns
Setup Time tset ns
Data (DO to C) 35| - |35] — |35 — |35 —~ |35 —
Select (S to C) 75| — {75 — {75 — [75]| — | 75| —
Carry In (Cj to C) 45| - |45 - |3.7| — |45] — |45 -
(C to Cjp) 10| — 10| — [-1.0{ — 1.0 —- [-1.0] —
Hold Time thold ) ns
Data (C to DO) 0 - 10 - 10 - 10 - 0 -
Select (C to S) 250 — |25 — |-25] — |-25| - |-25] —
Carry In (C to Cip) 1.6 16| — |16 16| - |-1.6] -
(Cin to C) 4.0 40f — | 3.1 — |4.0] — | 40} —
Counting Frequency feountup | 115 125 — (125 — (125 115 — | MHz
feountdown|115| — [125( — 125} — |125} — 1 115| —

.66°C and +125°C test values apply to MC105xx devices only.
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MC10136/MC10536

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

NOTE
tsetup 'S the mimimum utime betore the positive
transition ot the ciock pulse (C) that information must v

n
be present at the mnput D or S

thoig 's the mimimum time after the positive tran
sition of the clock pulse (C) that intormation must
remain unchanged at the input O or $
Coax

Input Pulse
tt=t =20nst 02ns
(20 to 80%)

Clock Input

111V A3

Clock

1031V

— == g

""‘ "‘* tpa

Q Output

thold L ==

Dors

= tsetup L

Veer - Vecz 20 Ve Vout

Coax

TPOU(

ls *50 ohm, MC105xx only

IO‘uF

Veg - 32 Vac

— 111V

+10.31 VvV

50-ohm termination to ground lo-
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
T 1IA ok fra— TO 5
{14 inch from TP to
pinand TP, to output pin. V
is 2:1 attenuated.

Unused outputs are connected to
a 50 ohm resistor to ground

(100-ohm for MC105xx)

be

put

out

NOTE: All power supply and logic levels are shown shifted 2 volts positive.

SET UP AND HOLD TIMES

Carryin

(a) 15 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) 1s the minimum time before the
counter 15 ensbled that a clock pulse
may be applied with no effect on the
state of the counter

(d) 1s the minymum time to wart atter
the counter s disabled that s clock
pulse may be applied with no effect in

Carry Tn
the state of the counter

ib) and (c) may be negative numbers

Clock 50%
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MC10136/MC10536

APPLICATIONS INFORMATION

To provide more than four bits of counting
capability several MC10136/MC10536 counters
may be cascaded. The Carry In input overrides
the clock when the counter is either in the incre-
ment mode or the decrement mode of operation.
This input allows several devices to be cascaded
inafully synchronous multistage counter as illus
trated in Figure 1. The carry is advanced between
stages as shown with no external gating. The
Carry In of the first device may be left open. The
system clock is common to all devices.

The various operational modes of the counter
make it useful for a wide variety of applications.
If used with MECL Il devices, prescalers with
input toggle frequencies in excess of 300 MHz are
possible. Figure 2 shows such a prescaler using
the MC10136 and MC1670. Use of the MC10231
in place of the MC1670 permits 200 MHz opera-

The MC10136 may also be used as a program-
mable counter. The configuration of Figure 3
requires no additional gates, although maximum
frequency is limited to about 50 MHz. The
divider modulus is equal to the program input
plus one (M = N + 1), therefore, the counter will
divide by a modulusvarying from 1 to 16.

A second programmable configuration is also
illustrated in Figure 4. A pulse swallowing tech-
nique is used to speed the counter operation up
to 110 MHz typically. The divider modulus for
this figure is equal to the program input (M = N).
The minimum modulus is 2 because of the pulse
swallowing technique, and the modulus may vary
from 2 to 15. This programmable configuration
requires an additional gate, such as xaMC10109
and a flip flop such as 2aMC10131.

tion.
FIGURE 1 — 12 BIT SYNCHRONOUS COUNTER
LS8 mMsB
- Em Q0 Q1 Q2 Q3 -C—out Em Qc Q1 Q2 Q3 Eou( Em Q0 Q1 Q2 Q3
C C (e}
System
Clock 0
Note: S1 and S2 are set either for increment or decrement operation.
FIGURE 2 — 300 MHz PRESCALER
Logic High
MC10136
S1
—|S2
D Q C Q3
Input I Input Frequency
Frequency c 32
Q
MC1670
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MC10136/MC10536

FIGURE 3 — 50 MHz PROGRAMMABLE COUNTER

Program Input

L1 1]
fin c DO D1D2D3
g'zn Eout fout
S1

fin
1 fout =

Program Input + 1

2 fmax = 50 MHz Typ.

3 Divide Ratio is from 1 to 16.

FIGURE 4 — 100 MHz PROGRAMMABLE COUNTER

Program Input

L 1]

fin ¢ DO D1 D2 D3
——S2  MC10136
15" ao a2 a3

D Q fout
%MC10109 %MC10131
f.
mn
1 fout =

Program Input
2 frmax = 110 MHz Typ.

3 Divide Ratio is from 2 to 15.
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MC10137/MC10537

UNIVERSAL DECADE COUNTER

-

SEQUENTIAL TRUTH TABLE*

INPUTS QUTPUTS The MC10137/MC10537 is a high speed
Carry | Clock Carry | synchronous ccunter that can count up, down,
$1]82]D0| D1 D2ID3| In ** ]Q0]Q1]Q2]Q3| Qut | preset, or stop count at frequencies exceeding
Ll |{HiH]|H]|L > H H|H|[H]|L H 100 MHz. The flexibility of this device allows
LiH oo oo L H L L L |H H the designer to use one basic counter for most
t : :1; C ?’ : t : ': t t [‘ :‘1 applications. The snychronous count feature
makes the MC10137 suitable for either com-

t : ‘é’ g '; g :4 o : t t t : puters or instrumentation.
Llulololole H H Hlco] oo H Three control lines (S1, S2, and Carry In)
HlH| o]0l o |o I H HlL]|L|tL H determine the operation mode of the counter.
Ljiu L L ¢ H HlH[L L H Lines S1 and S2 determine one of four opera-
HiL|lolololo L H LiH|L]|L H tions; preset (program), increment (count up),
Hit oo joe | o L H Hit Lt H decrement (count down), or hold (stop count).
Hltfololoe o L H LjL]L]t . Note that in the preset mode a clock pulse is

) necessary to load the counter, and the informa-

@~ Don'tcare tion present on the data inputs (DO, D1, D2,

* Truth tabie shows logic states assuming iNputs vary In sequence ) i e

shown from top 10 bottom and D3) will be entered into the counter. Carry

* A clock H s defined as a clock input transition from a low to Out goes low on the terminal count. The Carry

a high logic level Out on the MC10137 is partially decoded from

FUNCTION SELECT TABLE Q1 and Q2 directly, so in the preset mode the

T 52 Operating Mode COr\.dFthn of the Ce?rry Out after the Clchks

Preset (Program] 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.

Increment (Count Up)
Decrement (Count Down)
Hold (Stop Count)

I|x|jr|r
I|r|Iir

Pp = 625 mW typ/pkg (No Load)
feount © 150 MHz typ
tpg = 3.3 ns typ (C-Q)

= 7.0ns typ (C-Coyy)

=5.0ns typ (Cin-Coyt)

\_

N[

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
MC10137 only MC10537 only

N /
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MC10137/MC10537

ELECTRICAL CHARACTERISTICS

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min |Max|Min|Max| Min |Max |Min|Max | Unit
Power Supply Drain Current Ig — | 165 — [165| — | 1560 — | 165] — | 165 | mAdc
Input Current linH uAdc
Pins 5,6, 11,12 — | 375| —~ |350| — |220| - |220| - |220
Pins 9, 10 — | 415 — [390| — |[245| - |245| - |245
Pin 7 — | 450f — |425| —- |265| — | 265 — |265
Pin 13 — | 495 — {460| - |290| - [290| — (290
Switching Times ns
Propagation Delay thd
Clock to Q 08146|08|48|1.0(45| 14| 50[{14]|5.2
Clock to Carry Out 2.0{ 11| 2.0{10.9/25|10.5{ 2.4|11.5 24 |126
Carry In to Carry Out 16(7.1116{74|16|69| 19| 75/ 19|76
Rise Time, Fall Time th 09(33/09|33|1.1]33| 1.1 35(12]3.7 ns
(20% to 80%)
Setup Time tset ns
Data (DO to C) 35| - |35 - |35 - | 35| —|35]| —
Select (S to C) 75| — | 75| - |75]| - 75| — |75 —
Carry In (Cjp to C) 45| — | 45| — 37| — | 45| — |45 —
(CtoCjp) -1.0| - {-1.0{ — |-1.0] — {-1.0] — [-1.0] —
Hold Time thold ns
Data (C to DO) 0| — 0| - 0| - o - |0} —
Select (C to S) -25( — {-25| — [-25] — |-25] — |-25] —
Carry In (C to Cip) -16| - |-1.6] — |-1.6| — |[-16] — |-16] -
(Cip to C) 40| — |40| - [31] — | 40| — |40]| —
Counting Frequency feountup | 115| — [125] — [ 125/ - | 125| — |115] - MHz
fecountdn | 115 — [125| — |125| — | 1256{ — [115]| —

-550C and +125°C test values apply to MC105xx devices only.
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MC10137/MC10537

vaho > T8

S2 1

(11) 70>

(14) 100
Carry In

I

ol I a4 L_’f a3} 1 a3
J —7 T
'—'"{T ,—'? J
o _ ool | T a2 ] T a3pd
B c ] T CJ ] T C

AN A
bl @)

o
(16) 12 D0 (2)14 Q0 (15) 11 D1 (3)15Q1 (10)6 D2 (6) 2Q2 (9) 5 D3 (7) 3 Q3(8)4 Carry Out

Veer = Pin 1(5)
Veez = Pin 16 (4)
Vegg = Pin8(12)

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.
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MC10137/MC10537

STATE DIAGRAMS

COUNT up

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

(a) is the minimum time to wait after the counter
has been enabled to clock it

1
< (b) 7(
I d
'

! (b) is the minimum time before the counter hasbeen
' disabled that it may be clocked

(c) is the minimum time before the counter is en
abled that a clock pulse may be applied with no ef
fect on the state of the counter

(d) is the minimum time to wait after the counter
is disabled that a clock pulse may be applhied with no
effect in the state of the counter

(b) and (c) mayv be negative numbers

Clock

Q Output

D ors

Vin  Vcer " Veeca T r20Vde Vi
NOTE:
(Setup is the minimum time before the positive Coax 25 uF I£ Io 1 uF Coox
transition of the clock pulse (C) that information = =
must be present at the input D or S 1 16
T is the minimum time after the positive c - .
hold o_1C a o
transition of the clock pulse (C) that information C‘” o
must remain unchanged at the input D or S © -
o— D0 Q1p——o0
1V
o—D1
Clock Input 82 Q2 —o \
+0.31 V Input Pulse
o—103  a3}—o0
th=t-=20" ]0 2ns TP, 51 TP out
(20 to 80% c
o—52 Cuyif—=o ©50 ohm,
8 MC105X X only
To! uF
+1.11 VvV =
4031V VEE: 3.2 Vdc

50-ohm termination to ground located in each scope
channel input

All input and output cables to the scope are equal
tengths of 50-ohm coaxial cable. Wire length should
be < 1/4 inch from TP, to input pin and TP to

- ‘selup L

output pin. Vg, ¢ 1s 2:1 attenuated

o

Unused outputs are connected to a 50 ohm resistor
to ground (100 ohm for MC105X X)

NOTE Al power supply and 1ogic

jevels are shown shifted 2 volts positive
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MC10138/MC10538

BI-QUINARY COUNTER

4 )

COUNTER TRUTH TABLES i .
The MC10138/MC10538 is a four bit

counter capable of divide by two, five, or ten
functions. It is composed of four set-reset
master-siave flip-flops. Clock inputs trigger on
the positive going edge of the clock pulse.

BI-QUINARY
(Clock connected to C2
and Q3 connected to C1)

COUNT Q1 Q2 Q3 Qo Set or reset inputs override the clock, allow-
0 L L L L ing asynchronous ‘‘set” or ‘“‘clear’’. Individual
; t‘ h t t set and common reset inputs are provided, as
3 H H L L well as complementary outputs for the first and
4 L L H L fourth bits. True outputs are available at all bits.
5 L L L H
6 H L L H
7 L H L H
8 H H L H Pp =370 mW typ/pkg (No Load)
9 L L H H fTog = 150 MHz typ

thd = 3.5 ns typ
t+, t— = 2.5 ns typ (20% to 80%)
BCD
(Clock connected to C1

and QO connected to C2)
(1612 —{ C1 Qo b—— 15 (3)
COUNT | Qo [ a1 | a2 | a3 (13) 9 — R Qi b— 13
0 L L L L an 7 —c2 @b—a ® Veeq = Pin 1(8)
1 H| L| C L Voo = Pin 16 (4)
2 L H L L (15)11 —1 SO Q3r— 2 (6 o
3 H H L L ) VEE = Pin 8(12)
2 T T o T (1ay10 —— $1 Qo F— 14 (2)
5 H L H L (100 6 — S2 a3 N
673 ,'q n : :: 9) 5 —— s3
8 L L L H
9 H L L H
S0 Qo s1 Q1 s2 Q2 s3 Q3
(1s)11 Q @3)1s (14010 Q0 (1113 Q l10)6? 04(8) (9)5 O 6) 2
s s s s
D1 Q 01 ar— — D1 Q o1 Q
Q D02 Q’ c1 Q D2 Q
(16112
Clock O——C1 O——l —c2 Q [——C2 Q ‘——"CZ Q
R a A R j
(1319
Reset O— J
(2»14J>

O 701 (7)3
\ Qo c2 aaj

Numbers at ends of terminals denote pin numbers for L and P packages
Numbers in parenthesis denote pin numbers for F package
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MC10138/MC10538

Clock connected to C2

COUNTER STATE DIAGRAM — POSITIVE LOGIC

QO connected to C2

02:02:0C

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
\ MC10138 only MC10538 only J
-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max {Min [Max [Min|Max| Min|Max|Min | Max Unit
Power Supply Drain Current Ig - 197 | - |97 | - |88 - ]197| — 97 mAdc
Input Current linH nAdc
Pin 12 — |375] — |350| — [220| — |220| — | 220
Pins 5,6,10,11 — |415] — [390| — |245] — |245| — | 245
Pin 7 — |495| — |460]| — [290| — [290| — | 290
Pin 9 — |700| — |650| — (410 — [410| — | 410
Switching Times ns
Propagation Delay tpd
Clock to QO, Q0 14|55(14|50(15|48|15{53|15| 55
Clock to Q1, Q2, Q3, Q3 141621452 (15|/50]|15|55|15] 6.2
Set 141521452 |15|50|15|55]15] 6.2
Reset 141{55|14]|52(|15|50|15|55|15] 6.2
Rise Time, Fall Time t+,1— 11147 (114711145 1.1]50]1.1| 5.0 ns
(20% to 80%)
f 125 — |125] — |125] — |125f — |125| — MHz

Counting Frequency

count

-559C and +1259°C test values apply to MC105xx devices only.
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MC10141/MC10541

FOUR-BIT UNIVERSAL
SHIFT REGISTER

-

The MC10141/MC10541 is a four bit \

(1) 13
universal shift register which performs shift
8 a c oL 0 14 (2) left, or shift right, serial/parallel in, and serial/
(16) 12 50 parallel out operations with no external gating.
Inputs S1 and S2 control the four possible
(51— 1 IEARY operations of the register without external
(13) 9 D2 gating of the clock. The flip-fiops shift informa-
(10) 6 03 Q2 2 (6) tion on the positive edge of the clock. The four
(14)10 51 operations are stop shift, shift left, shift right,
1 7 50 a3k 3 and parallel entry of data. The other six inputs
DR are all data type inputs, four for parallel entry
_J data, and one for shifting in from the left
(9 5~ (DL) and one for shifting in from the right
TRUTH TABLE (DR).
SELECT OUTPUTS
st ] 52 | UPERATING MODE [ Q01| QThuy | Q2001 [Q300g
L . Paraliel £ ntry 00 o1 02 03 Pp = 425 mW typ/pkg (No Load)
S ot Rabt Qv | w2y | oas, | oA fghift = 200 MHz typ
H . Shitt Lett® 2
e T T T o Veer = Pin1(5)
e et ATt mulee apneans 8t oot e maor oo Vccz = Pin 16 (4)
asshoan Pulse  Fositve Dansibon of (lock mput Veg =Pin8(12)
P SUFFIX F SUFFIX
PLASTIC PACKAGE L SUFFIX CERAMIC PACKAGE
CASE 648 CERAMIC PACKAGE CASE 650
\ MC10141 only CASE 620 MC10541 only J

Numbers at ends of terminals denote pin numbers for L and P packages
Numbers in parenthesis denote pin numbers for F package.

01 O 1 00
7 ’ v
[ ] Placatiel £ te i
1o * e v ol
Piarat | T‘k T - TL o [
e ek ot } | 1S - » N
Deconerd ] 1 H S [ !
7 il 1
11{ g |
| * . - N
i i
S Y . Lo .
> o : i R 1
. . - +
' .
1 1 4
s et oL
v e ¥
| [ 4 E l
. 1 4 t !
i | v ' +
| 1488 R 13 Dt e
I IR !
L g e -
1{ 3 \Jn e il At b 10 Tie
1 ' . :
i
IR . '
! j
e { + . + N . +
1 L, 4L
o Vs 7
\ { |
L 1
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MC10141/MC10541

ELECTRICAL CHARACTERISTICS

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|[Max|Min|Max|Min|Max|Min|Max|Min|Max Unit
Power Supply Drain Current IE — (112 — {112} — {102 — [112| — | 112 | mAdc
Input Current linH uAdc
Pins 5,6,9,11,12,13 — 1375 — |350| -~ |220| — |220| —- |220
Pins 7,10 — 1415 - |390| - [245| — |245| — |245
Pin 4 -~ |450| — |425| — |265| — |265| — [265
Switching Times ns
Propagation Delay tpd 1741117 39|18]38|20|4.2]|20|45
Rise Time, Fall Time t+,t— 1.0/36{10]34|11(33|1.1]136]10|39 ns
(20% to 80%)
Setup Time tset ns
Data 30| — |25 — (25| - |25| — |3.0| —
Select 70| — |55| — [5.0] - |55| — |70 —
Hold Time thold ns
Data, Select 15 - |15 — [15] — |15 — |15 —
Shift Frequency fShift 150 — |150f — |150|] — |150| — {150 — MHz

-559C and +125°C test values apply to MC105xx devices only.

V\IV

Coax

Input

@__

Pulse Generator

50 0ohni termination to ground 1o
cared in each scope « hannel input

SHIFT FREQUENCY TEST CIRCUIT

Vcer Vce2

+2.0 Ve v

out

1
IO'“* Coax

O «
o
oL
o—c QOfb——0 o ]

O——D2

O—— D3 Q2+—-o0

Oo——S1

O——S2 Q3——>o0
DR

IOI“F

(g =

VEE = -3.2 Vdc

*50 ohm, MC105xx only

NOTE ' All power supply and logic levels are shown shifted 2 volts positive
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All input and output cables to the
scope are equal tengths of 50 ohm
coaxial cable. Wire length should
be < 1/4 inch from TP to input

pinand TP to output pin

Test Procedures

1. SetD1 D2 D3 +031 Vde iLogi L}
DO +1.11 Vdc (Logic H)

-V
2 Apply Clock pulse I | VIH to set QO high
I

3 Maintamn Clock Low

Set S1 +0.31 Vde (Lomic L}
S2 111 Vde iLagic HI

4 TestShift Frequency

Unused outputs are connected to
a 50 ohm resistor to ground (100

ohm tor MC105 xx )




MC10153/MC10553

QUAD LATCH

/

D0(7)3———————— = 5] The MC10153/MC10553 is a high speed,
2(6) Q0 low power, quad latch consisting of four
. bistable latch circuits with D type inputs and
30(9)5 I— : gated Q outputs, allowing direct wiring to
6(10) Q1 a bus. When the clock is low, outputs will
D117 O1_j>~ follow D inputs. Information is latched on the
CE(8) 4 positive going transition of the clock. The
Veeq = Pin 1(5) MC10153/MC10553 provides the same logic
Cc(1)13 Veeo = Pin 16(4) function as the MC10133/MC10533 except
- ) Vegg = Pin 8(12) for inversion of the clock.
CE (16) 12
TRUTH TABLE
02(13)9 ﬂﬂnu&m GlCID[ Qnis
G1(14) 10 ' Hl oo L
L|H|e Qn
(S I . L
D3 (2) 14 as 19@a3 JLjLln) w
@ = Don’'t Care F SUFFIX
P = 310 mW typ/pkg (No Load) CZCC*EE CERAMIC PACKAGE
D yp/pig tie Loa CASE 650
tha ~ 4.0 ns typ MC10553 only
t+, t— = 2.0 ns typ (20% to 80%)
L SUFFIX
P SUFFIX CERAMIC PACKAGE
FLASTIC PACKAGE ? CASE 620
CASE 648
MC10153 only j

Numbers at ends of terminals denote pin numbers for L and P packages
Numbers in parenthesis denote pin numbers for F package

-559C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min [Max|Min|Max| Min|Max|Min |Max|Min [Max Unit
Power Supply Drain Current IE — |83} -1|83] - |75 — |83 — 83 mAdc
Input Current linH uAdc
Pins 3,4,7,9,12,14 — |415) — |390| — |245| — |245| — |245
Pin 13 - |495| ~ |460] — |[290| - |290| — |290
Pins 5,10 — {595| — |560( — [350| — [350| — |350
Switching Times ns
Propagation Delay tpd
Data 10/58110(56/110154111(59110 |63
Clock 10(6.1|10|56{10|56|1.2|62[10 |66
Gate 10{34|10(32]1.0{3.1({10]|3.4]|10 |36
Rise Time, Fall Time t+, t= 10({39110|36}1.1|35[1.1{38(1.0 4.1 ns
(20% to 80%)
Setup Time tset 25| — |25 - |25 - |25 — (25| — ns
Hold Time thold | 15| — |1.5] — | 1.5] - 151 - |15 | - ns
550C and + 1259C test values apply to MC105xx devices only
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MC10158/MC10558

QUAD 2-INPUT MULTIPLEXER
(Non-Inverting)

The MC10158/MC10558 i \

is a quad two

channel multiplexer. A common select input

Select (13) 9 determines which data inputs are enabled.
A high (H) level enables data inputs DO 0, D1 0O,
D2 0, and D3 0 and a low (L) level enables data
inputs DO 1, D1 1, D2 1, and D3 1.
DO 1(9)5
1(5) Qo TRUTH TABLE
-] ) Select DO D1 Q
D00 (10) 6 L 4] L L
U ) H H Vee = Pi_n 16 (4)
" C - C Vegg = Pin8 (12)
‘*74'—% H H o H
D113 L]L‘"-'/ T . Don't care
)‘—2 (6) Q1 c
oy
I Pp = 197 mW typ/pkg (No Load)
D10 (8) 4 bt . b
T ‘*L' tpg = 2.5 ns typ (Data to Q)
i ! 3.2 ns typ (Select to Q)
[
D21 (16) 12 - P SUFFIX
PLASTIC PACKAGE
CASE 648
D20 (1) 13 —-— MC10158 only
I L SUFFIX
D31(14) 10 — ——-+ J CERAMIC PACKAGE
CASE 620
D30 (15) 11 ————
F SUFFIX
CERAMIC PACKAGE
CASE 650

\ MC10558 only

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min |Max | Min|Max |[Min|Max [Min|Max| Min| Max Unit
Power Supply Drain Current g —~ |53} — |53 ~]148| —|53] — |53 | mAdc
Input Current linH uAdc
Pin 9 — 380 — |360| — |225| — |225| — |225
Pins 3,4,5,6,10,11,12,13 — |425| — |400| — |250| — |250| — |250
Switching Times ns
Propagation Delay tpd
Data 1513513131112 30(13[3.2({15]|35
Select 25|50(25(48|2445|25(48|25|5.0
Rise Time, Fall Time t+, t— 1635163415 33|16|34|16|35 ns
(20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.
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MC10159/MC10559

QUAD 2-INPUT MULTIPLEXER
(Inverting)

-

Select (13) 9{37_'

L
Do 1 (9) 5

DO 0 (10) 6 D—

<
D11(7)3 ’:ID-L

Enable (11) 7

D21 (16) 12

D31 (14) 10——-———-j:>—L

D30 (15) 11

\_

Y

1(5) Q0

2 (6) Q1

15 (3) Q2

channel multiplexer with enable. It incor-
porates common enable and common data
select inputs. The select input determines

The MC10159/MC10559 is a quad tWO\

which data inputs are enabled. A high (H)
level enables data inputs DO O, D1 0, D2 O,
and D3 0. A low (L) level enables data inputs
DO 1, D1 1, D2 1, and D3 1. Any change on
the data inputs will be reflected at the outputs
while the enable is low. Input levels are inverted
at the output.

TRUTH TABLE

Enable Select Do D1 Q
L L ] L H
L L ® H L Vce Pin 16 (4)
L H T ® ) Veg Pin8 (12)
L H H ¢ L
H [ ¢ ¢ L
¢ = Don’t Care

Pp = 218 mW typ/pkg (No Load)
tpg = 2.5 ns typ (Data to Q)
3.2 ns typ (Select to Q)

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10159 only

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE

CASE 650
MC10559 only j

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-559C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min|Max|Min|Max|Min|Max|Min|Max|Min|Max Unit
Power Supply Drain Current Ig —|{58] —|58| - [|53| —|58]| — |58 [mAdc
Input Current linH uAdc
Pin9 — |380| — |360| — |225| — |225| — |225
Pins 3,4,5,6,7,10,11,12,13 — |425| — |400f — |250| — |250| — |250
Switching Times ns
Propagation Delay tpd
Data 11140/1.1|38 [1.2|33(1.1]138(1.1]4.0
Select 15/55[15]53|15|50|15[53[15[55
Enable 14/55|14|53|15|50|14|53(1.4]55
Rise Time, Fall Time t+,t- | 1.0{38]10[3.7{1.1{35[10|3.7]10|38 ns
(20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.
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MC10160/MC10560

12-BIT PARITY
GENERATOR-CHECKER

¢

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

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10160 only

o

Veceq = Pin1.(5)
Vcgeo = Pin 16 (4)
VEg = Pin8(12)

2

(6)

tpd = 5.0 ns typ

EXCLUSIVE-OR gates
internally connected

\

The MC10160/MC10560 consists of nine

in a single package,
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.

L SUFFIX
CERAMIC PACKAGE
CASE 620

Pp =320 mW typ/pkg (No Load)

INPUT QUTPUT
Sum of
High Level Pin 2
Inputs
Even Low
Odd High

==

F SUFFIX
CERAMIC PACKAGE
CASE 650

MC10560 only

J

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min|Max|Min|Max|Min|Max|Min|{Max |Min|Max Unit
Power Supply Drain Current e - |18 | |8 | —|78| ~-|86| — |86 |mAdc
Input Current linH ns
Pins 3,6,7,11,12,15 — |450| — |425| — [265| — [265| — |265
Pins 4,5,9,10,13,14 - 1375 — |350| — |220| — [220}| — |220
Switching Times ns
Propagation Delay tpd 16181(18]81|20|75|20|80(14]79
Rise Time, Fall Time t+, t— 1.0{34|11]35({1.1{3.3|10|35|09]|34 ns
(20% to 80%)

55°C and + 125°C test values apply to MC105xx devices only.
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MC10161/MC10561

BINARY TO 1-8 DECODER
(LOW)

ml m
- o
PG
- N
i‘l‘ﬁ

o

A(”H{;z

mvvly

3(13)976(2 ]

c (2 14)&

TRUTH TABLE

OO

\_

[ENABL
INPUTS | INPUTS OUTPUTS
E1]to|c|B|A|ao]ai]az2[a3]aalas[as]ar
L L Liefo L H H H H H H H
L L |LlL]|H] H L H H H H H H
L L L|IH|L H H L H H H H H
L L LiH|H H H H L H H H H
L L HiL|L H H H H L H H H
L L H|LIH H H H H H L H H
L L H{H|L H H H H H H L H
L L HIH|H H H H H H H H L
H @ olo|l o H H H H H H H H
[+ H [ N H H H H H H H H
P SUFFIX
“\ PLASTIC PACKAGE
CASE 648

MC10161 only

-

5(9) Q1

4 (8) Q2

3 (7) Q3

13 (1) Q4

1 (15)Q6

The MC10161/MC10561 is designed to\

decode a three bit input word to a one of eight

6 (10) QO line output. The selected output will be low

while all other outputs will be high. The enable
inputs, when either or both are high, force
all outputs high.

The MC10161/MC10561 is a true parallel
decoder. No series gating is used internally, elim-
inating uneqgual delay times found in other de
coders. This design provides the identical 4 ns
delay from any address or enable input to any
output.

12 (16)Q5 A complete mux/demux operation on 16

bits for data distribution is illustrated in Figure
1. This system, using the MC10136 control
counters, has the capability of incrementing,
decrementing or holding data channels. When

10(14)Q7 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 MC10101s to send twisted-
pair select datato the multiplexer/demultiplexer

units.
Veeq = Pin 1 (5)
Pp = 315 mW typ/pkg (No Load) Veez = Pin 16 (4)
tpd = 4.0 ns typ Veg = Pin 8 (12)

L SUFFIX ' F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 650

MC10561 only J

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min{Max|Min|Max|Min|Max|Min|Max |Min |Max Unit
Power Supply Drain Current I — |84 — |8 | —-|76| —|[84] - |84 |mAdc
Input Current linH — |375| — |350| — [220| — {220 — |220 | uAdc
Switching Times ns
Propagation Delay tpd 12/65|15{62(15(60|15|64|13|70
Rise Time, Fall Time t+, t— 10/36(10|133}{1.1{33[1.1|35(10|39 ns
(20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.
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MC10162/MC10562

BINARY TO 1-8 DECODER
(HIGH)

0(6)2 X i
E1(3115 ) The MC10162/MC10562 is designed to
'D6(1O)QO convert three lines of input data to a oneof-

eight output. The selected output will be high
while all other outputs are low, The enable
5(9) Q1 inputs, when either or both are high, force
all outputs low.

m; mj

A (11) 7- The MC10162/MC10562 is a true parallel

decoder. No series gating is used internally,
eliminating unequal delay times found in other

D)'l::’(‘l) Q4 deCOd?rs_ ‘ . -

[ This device is ideally suited for demulti-
plexer applications. One of the two enable

D12(16) Q5 inputs is used as the data input, while the other

»__D is used as a data enable input.

1%
Y

B (13)9

11(15) Q6 A complete mux/demux operation on 16
bits for data distribution is illustrated in Figure

1 of the MC10161/MC 10561 data sheet.
j 10(14) Q7

Cc (2) 14

J b

TRUTH TABLE

INPUTS OUTPUTS
EolE1| c| B | A |QO0|Q1]| Q2| Q3] Q4| Q5|Q6|Q7
[N TN SR A ' U (U U (U B W I U [
[0 IR RO IR AT RO I AU U AU I (YW I
Llujeimriule]ulstofufuelefe _ P
R T R N T BT AT T VI AU IO U Pp = 315 ns typ/pkg (No Load) Veer = Pf" 1(5)
Llufmiclelefefue]uefrlolee thg 4.0 nstyp Vcea = Pin 16 (4)
TR U T U T U O (A I U U ) O Vgg = Pin8(12)
[S R T IR OO SO IR U U (WO R T S
LjelH|HH| L] lujufuleH
Hlo|lolo|lo| L|jL|L Ll |t
e lHlolo|oe| || L SUFFIX
¢ = Don’t Care CERAMIC PACKAGE
CASE 620
P SUFFIX F SUFFIX
; i PLASTIC PACKAGE CERAMIC PACKAGE
‘ ! CASE 648 CASE 650
K MC10162 only MC10562 only /
Numbers at ends of terminals denote pin numbers for L and P packages

Numbers in parenthesis denote pin numbers for F package

-55°Cc | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min|[Max | Min|Max|Min|Max|Min|Max |Min Max Unit
Power Supply Drain Current g —|84| — 84| —|76| — |84 | — |84 |mAdc
Input Current linH —|375] — |350] — [220| — {220| — {220 | muAdc
Switching Times ns
Propagation Delay tpd 12| 65[15{62|15|60|15/64|1.3|7.0
Rise Time, Fall Time t+t1- | 10]36]1.0[33][11]33|11[35]10(38 ns
(20% to 80%)

BBOC and 1 126°C test valuas apply to MC106xx devices only.

3-81



MC10163/MC10563
MC10193/MC10593

ERROR DETECTION -
CORRECTION CIRCUITS

The MC10163/MC10563 and the MC10193/
MC10593 are error detection and correction
circuits. They are building blocks designed for
use with memory systems. They offer economy
in the design of error detection/correction
subsystems for main frame and add-on imemory
systems. For example, using eight MC10163's
together with eight 12-bit parity checkers
(MC10160), single-biterror detection/correction

MC10163/MC10563 LOGIC DIAGRAM

B1(11)7
15(3)P0 A
B4(16)12 W\
B7(15)11 7
3{7}P3
B5(8)4 \
1)
B6(9)5
2(6)POB
B0O(13)9 ”
B3(14)10
14(2)P1
13(1)P2
1BM CODE
POA = B1, B2, B4, 87
POg = BO, B3, BS, B6 Vcer =
P1 =81, 83, 85, 87 VCC2 =
P2 = 82, B3, B6, B7 VEEg =

P3 = B4, B5, B6, B7
Pp = 520 mW typ/pkg (No Load)
thg = 5.0 ns typ

and double bit error detection can be done on
a word of 64 bit length. Only eight check bits
(BO-B7) need be added to the word. A useful
feature of this building block is that the
MC10193/MC10593 option generates the
parity of all inputs to the block. Thus, if the
MC10193 is applied in a byte sequence,
individual byte parity is automatically available.

MC10193/MC10593 LOGIC DIAGRAM

B1(11)7
B2(10)6 4
(—-15(3)F’4
B4(16)12 \
B7(15)11 W
t——3(/)P3
B5(8)4 \”
860915 2(6)P5
B0O(13)9 h
B3(14)10
14(2)P1
MOTOROLA CODE
P1= 81, B3, BS, B7
Pin 1(5) P2 =82, B3, B6, B7
Pin 16(4) P3 = B4, B5, B6, B?
Pin 8(12) P4 = 81,82, 84,87

P5=Byte (B0, 1,2,3,4,5,6,7)
tpa = 7.5 ns typ (to P5)
=5.0ns typ (to P1-P4)

Numbers at ends of terminals denote pin numbers for L and P packages.

Numbers in parenthesis denote pin numbers for F pack

age.
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MC10163/MC10563, MC10193/MC10593

/ SWITCHING TIME WAVEFORMS @ 25°C

Input 9(13) /—1

Output 2(6) BS Biased at V |y

POB (MC10163) Even Parity on inputs
» (See logic diagram)

Output 2(6)

P5 Byte (MC10193)

Input 9(13) m

Output 2(6) _/—\_ Odd Parity on Inputs
POB (MC101‘6—3)_/———\— (See logic diagram)
Output 2(6)

P5 Byte (MC10193)

—~

P SUFFIX
PLASTIC PACKAGE
\ f CASE 648
1 a l l l l MC10163 and

MC10193 only

L SUFFIX
CERAMIC PACKAGE
CASE 620
F SUFFIX
CERAMIC PACKAGE
CASE 650

MC10563 and
MC10593 only

/

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min| Max|Min [Max| Min| Max| Min [Max | Min|Max Unit
Power Supply Drain Current g — {1371 — |137| — |125] — |137}| — | 137 | mAdc
Input Current linH uAdc
Pins 4,6,10 — 1375 — [350| — [220f — |220| — |220
Pins 5,7,9,11,12 — |450| — |425| — | 265 — |265| — |265
Switching Times ns
Propagation Delay tpd
MC10163/MC10563 1.3/ 70]13(68|15|65|15[7.1[15[75
MC10193/MC10593 B to P1-P4 1.3{71113(68|15|65{15]7.1[15] 11
BtoP5 18/9.1/18(89]20(85{20(9.2|20| 10
Rise Time, Fall Time t+, t— ns
(20% to 80%)
MC10163/MC10563 111 441111421111 39(1.1|44|1.1]|45
MC10193/MC10593 1143|1142 11]39|1.1[44(11]46
-559C and +125°C test values apply to MC105xx devices only.
MC10163/MC10563 APPLICATIONS INFORMATION
The MC10163/MC10563 is a building block POg of the "‘zero”’ byte, PO of the "one”
for generating the modified Hamming single byte, -, POg of the ’'three byte and data

error-correction, double-error-detection
(SEC-DED) code used in the IBM370/145
memory. While the MC10163 can also be used
for generating other patterns, it is optimized
for generating the pattern shown in the H
matrix of Figure 1.

When writing into a memory, the MC10163
is used to generate the eight check bits
(CO C32, CT) which are stored with the 64
data bits (B0 -B63). These check bits are
generated by taking the parity of all data bits
marked with an X in the appropriate row of the
H matrix. (CO, C1, C32, CT, are even parity;
C2, C4, C8, C17, are odd parity.) To generate
these check bits with the building blocks, eight
MC10163’s and eight MC10160 parity checkers
are used. One MC10163 is connected to each
byte of data and the outputs of these building
blocks are connected to the eight MC10160
parity checkers, one for each check bit. Figure
2 shows which connections are required (ie.,
CO is the even parity of output POp of the
MC10163 on the ‘“zero’” byte of data, output

2R12

bit 32.)

During the memory read operation, the
fetched check bits previously generated (as
described) are exclusive ORed with newly
generated CO-C32 to generate syndrome bits
S0-S32. Syndrome ST is a special case where
ST is the even parity of all eight fetched check
bits and all 64 fetched data bits. For deter
mining the type and location of an error:

1. If all syndromes (S0-S32 and ST) are
false, there is no error.

2 1f ST is true and SO S32 are false, the
CT isin error.

3. 1f ST is false and one or more of SO -S32
is true, an uncorrectable error has occurred.

4. 1f ST is true and one or more of SO-S32
is true, simply add the S1-S32 bits to get the
binary location of the error (S1 has weight 1,
S2 weight 2, S4 weight 4, etc.)

Data bits BO and B32 are special cases of
this location technique: BO is in error if ST, SO,
and S32 are true; B32 is in error if ST, SO, S1,
and S32 are true.
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MC10163/MC10563,

FIGURE 3 — MOTOROLA PATTERN EXAMPLE

MC10193/MC10593

01234567839 |0H12|3N15!5|7\819202|2223242526272829303!32333435363738394040424344454647484950515253545556575859606‘62636465666768697071

s1

X X X X X X X X X X X X X X X X X X X X X X X X X

$2
S3
sS4

X X X X X X X x

X X X X X X X X X X X X X X X X X x

X X X X X X X X X X X X X X X X

X X X X X X X X X X X X

X X X x X x x x

X x x x

X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X X X x

X X X X X X

X X X X X X X x x x

x x x x x X x x x X X x x x x x x

X X X X X X X X X X X X X X X

X X X X X X X X

X x X X X X X X X X X X X X X X X X X X X X X X
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The MC10193/MC10593 is a building block
for generating modified Hamming SEC-DED
codes. It can be used for any length data word
and for a variety of codes. The MC10193 is
optimized for codes organized on a byte
repetitive basis and has the advantage of auto-
matically supplying whole byte parity (PS5
output). While it is possible to use a number of
criteria for choosing a pattern, the pattern of
Figure 3 was chosen on the basis of speed and
ease of error location decode. As can be seen in
the H matrix of Figure 3, the pattern is repeti-
tive by byte with the various rows generated by
only five combinations of bit parities within the
bytes. For the 64 bit data word in the example
of Figure 3, the eight check bits (B64 to B71)
are generated by the odd parity of all data bits
indicated by an X in the appropriate row. The
syndromes S1 to S8 are generated by including
the fetched check bits in the same generator
that originally generated the check bits.

The pattern of Figure 3 is easily generated
by using eight MC10193 devices, one for each
data byte and eight MC10160 parity checkers,
one for each syndrome/check bit. The connec-
tions of building blocks and parity checkers are
shown in tabular form in Figure 4 and in
schematic form in Figure 6.

Once the syndrome bits (S1 to S8) have
been formed from fetched data (BO to B63)
and fetched check bits (B64 to B71), the
determination of type and location of error is
simply done:

1. If all syndromes are false, there is no
error.

2. If one syndrome is true, the correspond-
ing check bit is in error.

3. If more than one syndrome is true, and
the parity of all syndromes is even, a multiple
(uncorrectable) error has occurred.

4. 1f more than one syndrome is true, and
the parity of all syndromes is odd, a single
error has occurred and is easily located by the
circuit of Figure 5.

Figure 5 gives the error location circuit for
the example pattern. The outputs EBO to EB6
are a one-of-eight-high code giving the byte in
error. Outputs ECO to EC3 give the binary
location of the bit in error within the located
byte. Since this location process can occur
simultaneously with the determination of error
type described, the entire error correction
sequence (using a toggiing fetched data iatch)
takes less than 20 ns. This is because an error
occurrence detector is a simple ORing of S1
to S8. The error locator has simultaneously
located the error which is then corrected as
through the error was a single (and therefore
correctable) error. The parity of syndromes
then determines if the error was indeed single,
and interrupts the CPU if the error was an
uncorrectable (multiple) error. Since uncorrec-



table data is unusable without special handling,
the CPU would be interrupted anyway; there-
fore this automatic correction of any error
as if it were single does not create any problems.
This fast error correction technique allows

MC10163/MC10563, MC10193/MC10593

single erorr correction on a non interrupt basis
with only a 20 ns memory system access time
penalty.

These can, of
extended to large or smaller data words.

techniques course, be

FIGURE 4 — M2 PATTERN BUILDING BLOCK

St= P10 P11 P12
$2= P20 P21 P22
§3= P30 P31 P32
S4= P40 P41 P42
S5= P14 P15 P16
S6= P24 P25 P26
S7= P34 P35 P36
S8= P44 P45 P46

P13
P23
P33
P43
P17
P27
P37
P47

Where for Py N = MC10193 Output
M = Byte Number

P54 P55 P56 B(64)
P54 P55 P57 B(65)
P54 P56 P57 B(66)
P55 P56 P57 BI(67)
P50 P51 P52 B(68)
PS50 P51 P53 B(69)
P50 P52 P53 B(70)
P51 P52 P53 B(71)

FIGURE 5 — M2 PATTERN CORRECTION MATRIX

STy S—
533‘6575‘8 Do—«em
S‘556,577'% Do—eaz
SSSbGS_7§§ Do—ga3
§§§S4D—EBA
5875352 D}vgas
§_152335_4D0;EBG
51575337 Do—sm

s1 ECO '

s2 EC1 | Bytes03
s3 Ec2

s5 ECO

s6 EC1 | Bytes4.7
s7 Ec2
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FIGURE 6 — SYNDROME AND CHECK BIT GENERATOR, M2 PATTERN
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23 —

MC10193

24 —

31—

MC10193

32 —
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47 —
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56 —
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22
32
a2
52

13
23
33
43

14

34
44

15
25
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864
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863
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870
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" for Syndromes
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22
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32
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40
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34
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50

a4
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13
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MC10164/MC10564

8-LINE MULTIPLEXER

4 N

A(11)7ﬁ E The MC10164/MC10564 can be used
wherever data multiplexing or parallel to serial
Veeq = Pin 1 (5) ; . . )
B (13) 9 . conversion is desirable. Full parallel gating
Vecez = zf” 16 (4) permits equal delays through any data path.
c (14)10& Veg = Pin8 (12) The output of the MC10164 incorporates a
[ z buffer gate with eight data inputs and an
Enable (6) 2 .
15 (3) enable. A high level on the enable forces the
‘}:j— output low. The MC10164 can be connected
X0(10) 6 L directly to a data bus, due to its open emitter
'_ﬁ output and output enable.
X1(9) 5 1 Figure 1 illustrates how a 1-0f-64 line
\ multiplexer can be built with eight MC10164's
X2 (8) 4 ) wire ORed at their outputs and one MC10161
to drive the enables on each multiplexer,
X3 (7) 3 "iD—* without speed degradation over a single
—r MC10164 being experienced.
]
X4 (15) 11 {
PH =310 mW typ/pkg (No Load)
X5 (16) 12 ? tpg = 3.0 ns typ (Data to output)
B
DA
X6 (1)13 1
P SUFFIX
X7 (2)14 ——@—‘ PLASTIC PACKAGE
CASE 648
MC10164 only
TRUTH TABLE
ADDRESS INPUTS L SUFFIX
ENABLE C B A Zz
CERAMIC PACKAGE
L L L L X0
L L L H X1 CASE 620
L L H L X2
L L H H X3
L H L L x4
L H L H X5
h " " 5 o F SUFFIX
" ? Y 3 C CERAMIC PACKAGE
CASE 650

@ = Don’t Care
MC10564 only

N J

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max |Min|Max|Min |Max|Min|Max|Min|Max Unit
Power Supply Drain Current e —| 83| - 183| ~-|75| —-1|83| — |83 mAdc
Input Current linH — |450| — |425( — [265| — [265| — [265 | uAdc
Switching Times ns
Propagation Delay tpd
X0-X7 13/46(15]4.7|15|45|16|48(1.2|45
A,B,C 18[6.111916.3[|20|6.0[22]|65|19]|6.0
Enable 09]|3.0(09(3.3[1.0(29]1.0(3.1]09{29
Rise Time, Fall Time t+,t- 1 09133(09[3.3|1.1[3.3|12(36|09(34 ns
(20% to 80%)

-65°C and +125°C test values apply to MC106xx devices only.
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MC10164/MC10564

FIGURE 1 — 1-OF-64 LINE MULTIPLEXER
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The Bit chosen is dependent on six-bit
code present on inputs 7, 9, 14 of the
MC10161 and the A, B, C inputs of the
MC10164.
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MC10165/MC10565

8-INPUT PRIORITY ENCODER

-

TRUTH TABLE

Pp = 545 mW typ/pkg (No Load)
tpd

= 7.0 ns typ (Data to Output)

DATA INPUTS - OUTPUTS
0o | 01| L2 | D3| Da| DS | 06| DAz Q| ar| ao
H N B o o o H L L L
L H » » - » 5 H L L H
L L H 5 5 5 H L H L
L L L H 5 5 P H L H H
L L L L H o H H L L
L L L L L H o H H L H
L L L L L L H o H H H L
L L L L L L L H H H H H
L L L L L L L L L L L L
Don't Care

The MC10165/MC10565 device
designed to encode eight inputs to a binary
coded output. The output code is that of the
highest order input. Any input of lower priority
ignored. Each output incorporates a latch
allowing synchronous operation. When the
clock is low the outputs follow the inputs and
latch when the clock goes high.

The input is active when high (e.g., the
three binary outputs are low when input DO
is high). The Q3 output is high when any input
is high. This allows direct into
another priority encoder than
eight inputs are necessary.

is a
is

extension

when more

~

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
K MC10165 only MC10565 only /
-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max| Min| Max|Min| Max|Min|Max|Min|Max | Unit
Power Supply Drain Current Ig — 144 — | 144 — 1131 — |144] — | 144 | mAdc
Input Current linH uAdc
Pin 4 — |415] — |390| — |245| — |245| — [245
Pin5,6,7,9,10,11,12,13 - |375] — |350| — |220| — |220| — [220
Switching Times ns
Propagation Delay tpd
Data 20|75|20|70|20|7.0{20]|80]|20|85
Clock 15|/50(15|/45[15/40|15|45|15]|55
Rise Time, Fall Time t+,t— 1.1{38(11]35[1.1]33|11135]|1.1]|45 ns
(20% to 80%)
Setup Time tset 60| — |60 — |60 — |60| — |6.0] — ns
Hold Time thold [ 1.0 — |10l — |10f — [1.0] — [1.0] — ns

-559C and +125°C test values apply to MC10Sxx devices only.
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MC101

C(8)4

D0(9)5

D1(11)7

Q
N
>
=
w

AR wFa&

D3(13)10

D4(15)11

D5(16)12

D6(13)9

D7(10)6

65/MC 10565

Veeq = Pin 1(5)
Vceo = Pin 16(4)
Veg = Pin 8(12)

Y 6

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

]
o} ~ 3(7)Q0
- 1 c
1+
O
-
]
[s} ~ 2(6)Q1
-
— C
} D —15(3)Q2
i C
a D ~_14(2)Q3
]
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ol —c
1\
)
1



MC10165/MC10565

A typical the MC10165/
MC10565 is the decoding of system status on

application of

a priority basis. A 64 line priority encoder is
shown in the figure below. System status lines
are connected to this encoder such that, when

select the one of 64
tions,

different system condi

as represented at the encoder inputs,

priority in determining the next
system operation to be performed. The binary
code showing the address of the highest priority

which has

a given condition exists, the respective input input present will appear at the encoder outputs
will be at a logic high level. This scheme will to control other system logic functions.
64-LINE PRIORITY ENCODER
o LSB
4 4 r4
MC10164 MC10164 MC10164
Six bit output
1/2 MC10101 |x0 X7ABC X0. X7A8C X0 X7ABC word yielding
Systermn number of
Clock © DD— I highest priority
channel present
1 C 9 Qo at input
00 <=
Highest | 5 a1
|Pnomy i o Q2 C
Mot il 2 a3 co Q0
a1
1C  » aol— Q2
[ ] ©
ort4po £ .,
| ° [
. 502
oll o7 > a3
1€ © aop—
o1 1+00 5 a1
: o Q2
olt{o; * a3
€ g ao
Or+1—D0 Z a1
| -
| o Q2
ol+{o7 2 o3
1€ g ao
ortqoo 2 4,
| o
. G 02
oll{ps 2 @3
ok £ Qo
ort00 2 q,
i -
1 o Q2
ot D7 b Q3
1€ g o
o1+ D0 S ar
1 -
Q2
9]
I L 2 a3
ol+4 D7
Vel
[{<}
Lowest b=
Priority 6
Input s
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MC10166/MC10566

5-BIT MAGNITUDE COMPARATOR

4 ™

The MC10166/MC10566 is a high speed
expandable 5-bit comparator for comparing
the magnitude of two binary words. Two
outputs are provided: A < B and A >B. A=B
can be obtained by NORing the two outputs
with an additional gate. A high level on the
enable function forces both outputs low.
Multiple MC10166s may be used for larger
word comparisons.

:

A4 (13) 9
B4 (14) 10 —4

y

:

A3 (16) 12
B3 (15) 11—

I

@-2(6)A>B

Pp = 440 mW typ/pkg (No Load)
tpg = Data to output 6.0 ns typ
A2 (1) 13

L
=)
E to output 2.5 ns typ
B2 (2) 14 —d __D&_%_‘
= Do
>

ollv

[

_Da<7)A<B

A1(10) 6
B1(11) 7 —

vl

Veeq = Pin 1 (5)

Vee2 = Pin 16 (4) P SUFFIX

N

AO (9) 6 VEE - Pin8 (12) PLASTIC PACKAGE
BO (8) 4 CASE 648
MC10166 only
E (3)15
TRUTH TABLE
Inputs Outputs

E A 8 A<B | A>B

H x x L L F SUFFIX

L Word A = Word B L L L SUFFIX CERAMIC PACKAGE

L Word A > word B L H CERAMIC PACKAGE CASE 650

L Word A < Word B H L CASE 620 MC10566 only

N _/

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.
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MC10166/MC 10566

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max [Min |[Max [Min |Max|Min|Max|Min|Max Unit
Power Supply Drain Current g - |17 — 117 — [106| — |117| — |117 | mAdc
Input Current linH - |375| — |350| — [220| — [220| — {220 | mAdc
Switching Times ns
Propagation Delay tpd
Data 1.0/82(10(|80|10(76|10|84|1.0]|89
Enable 1.0{39(110(38]10(36|1.0{40[10]4.2
Rise Time, Fall Time t+,t-- 1.1{38(10|36[1.1135]1.1{38]|1.1|41 ns
(20% to 80%)

55°C and +125°C test values apply to MC105xx devices only.

824 __{Ba4

A24 A4 FIGURE 1 — 9-BIT MAGNITUDE COMPARATOR
823 — 83

A23 A3 A<B
B22 —{ B2

A22 A2

! 4 787
B21 —{B1 A>B AOB0AIB1A2B2A3B3A48B A5SB5A6B6A78B7ABR8
A21 Al

ey ] 1]

A20 A0 A0 Al A2 A3 A4 A0 A1 A2 A3 A4
B0 81 82 B3 B4 80 B1 B2 B3 B4
B19 —{ga

A19 Ad MC10166 MC 10166
818—B3
A18 A3 ACB
817 —{g2
Al17 A2
816 —{B1 A>B
A6 A1l
B15 —B0

A15 AO T

B14 __lgga L B4
Al4

Aa A4 A=-8 A>B A<B A-B
813 —83 83 For 9-Bit Word
A13 A3 a<B A3A<B|-4 A<B

B12 —{g2 ‘1—82

A>B A<B A>B AJCB

A2 A2 I——————AZ
B11—B1 A>B B1A>SHB A>B
A1l A1 Al
B10—{BO 80 The MC10166/MC10566 compares the
A10 AO A0 magnitude of two 5 bit words. Two outputs are
provided which give a high level for A > B
B9 —{Ba and A << B. The A = B function can be obtained
A9 A4 by wireORing these outputs (a low level indi
B8 —83 cates A = B) or by NORing the outputs (a
A8 A3 A<B . . . ~
87 a2 high level indicates A = B).
A7 A2 For longer word lengths, the MC10166 can
B6 —g1 A>B be serially expanded or cascaded. Figure 1
A6 A1 shows two devices in a serial expansion for
85-—80 a 9-bit word length. The A > B and A < B
AS A0 outputs are fed to the AO and BO inputs res
pectively of the next device. The connection
B4 —{ga .
Al Aa for an A = B output is also shown. The worst
83 —{83 case delay time of serial expansion is equal to
A3 A3 A<B the number of comparators times the data to
B2 —B2 output delay.
A2 B A2 For shorter delay times than possible with
A.|B _i11 A>8 serial expansion, devices can be cascaded.
80 BO Figure 2 shows a 25 bit cascaded comparator
AQ AOQ0 whose worst case delay is two data-to-output
delays. The cascaded scherme can be extended

FIGURE 2 — 25-BIT MAGNITUDE COMPARATOR to longer word lengths.
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MC10168/MC10568

QUAD LATCH

DEO‘
-lo
8
» o

D1(11)7

Cc (1) 13 —

D2 (13) 9

G3 (14) 10

D3 (2) 14 ———™

Pp = 310 mW typ/pkg (No Load)
G to Q= 2nstyp
D toQ = 3 nstyp
Cto Q=4 nstyp

tpd:

\_

N i L
G2(16) 12 4+—————
Y asfad ™

”‘DQO ) Yom— 2 (6) Q0

6 (10) Q

Vcer = Pin 1(5)
Ve = Pin 16 (4)
Vgg = Pin 8 (12)

The MC10168/MC 10568 isa quad latch With\
common clocking to all four latches. Separate
output enabling gates are provided for each
latch, allowing direct wiring to a bus. When the
clock is high, outputs will follow the D inputs.

is latched
1 transition of the clock.

Information

P SUFFIX
FLASTIC PACKAGE
CASE 648
MC10168 only

11 (15) Q2

15 (3) Q3

on the negative-going

TRUTH TABLE
G|c|Dlap+1
Hlofo| v
LiLje| Qn
LiH]L] L
L|H]H] H

@ = don’t care

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE

CASE 650

MC10568 only j

Numbers at ends of terminals denote pin numbers for L and P package
Numbers in parenthesis denote pin numbers for F package

-559C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min [Max|Min|Max|[Min[Max|Min|Max|Min|Max Unit
Power Supply Drain Current g — 83| - |8 —-|75| —|82]| —- |83 mAdc
Input Current linH nAdc
Pins 3,7,9,14 — |415| — |390| — |245| — |245| — [245
Pins 4,5,10,12 — |450| — |425| — |265| — |265| — |265
Pin 13 — 1495 460 290 — |290| - |290
Switching Times ns
Propagation Delay tpd
Data 1.0(58|10]56[1.0[54[1.1[59[10]6.3
Gate 10{3.4[10({32|1.0/31]10|34|10|36
Clock 1.0/6.1{10|58{1.0/56|12|62|10|6.6
Rise Time, Fall Time t+, t— 10(39|10{36(1.1{35(1.1]138|10|4.0 ns
(20% to 80%)
Setup Time tget 251 — |25 - [25] — |25] — |25 — ns
Hold Time thold | 10} — | 10| — 10| — |10} — [1.0] — ns

~550C and +125°C test values apply to MC105xx devices only.
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MC10170/MC10570

9 + 2-BIT PARITY
GENERATOR-CHECKER

Control (1) 13 High

Inputs (2) 14 Low 15 (3) B
Even
D0 (7) 3 Parity
D1(8) 4
D2 (9) 5
D3 (10) 6
D5 (i13) 9 7 21(6) A
Odd
D6 (14) 10 Parity
D7 (15) 11~
D8 (16) 12
INPUTS QUTPUTS
Sums of Odd Parity Even Parity
D Inputs
at High Level OQutput A Output B
Even Low High
Odd High Low
Veet = Pin 1(5)
Veez © Pin 16 (4)
Vegg =Pin 8(12)
Pp = 300 mW typ/pkg (No Load)

tpd = 2.5 ns typ (Control to B)

4.0 ns typ (Data to A)
K 6.0 ns typ (Data to B)

The MC10170/MC10570 is an 11-bit paritﬁ
circuit, which is segmented into 9 data bits
and 2 control bits.

Output A generates odd parity on 9 bits;
that is, Output A goes high for an odd number
of high logic levels on the bit inputs in only
2 gate delays.

The Control Inputs can be used to expand
parity to larger numbers of bits with minimal
delay or can be used to generate even parity.

To expand parity to larger words, the MC10170
can be used with the MC10160 or other
MC10170’s.
P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10170 only
L SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 650

MC10570 only j

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C | +125°C

(20% to 80%)

Characteristic Symbol| Min |[Max [Min|{ Max|Min|Max| Min|Max|Min|Max | Unit
Power Supply Drain Current e — |78 —| 78| —| 71| — | 78] — | 78 | mAdc
Input Current linH — |375| — | 350| — |220| — |220| — |220| wmAdc
Switching Times ns
Propagation Delay tpd
Control 15(46[115142|115/40|15|44|15|48
Data to A 20(7.5/20|6.6|2.0|6.0|20|66|20}|8.0
Data to B 4.0]10 |4.0{95|40|88|4.0[9.5(4.0/105
Rise Time, Fall Time t+,t— 15]145115/43(15/39|15(43]|15|4.8 ns

-550C and +125°C test values apply to MC105xx devices only.
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MC10171/MC10571

DUAL BINARY TO 1-4 DECODER

(LOW)

E0 (2) 14—D N
) %

1
———
j >—11(15) Q0 2
—~12(16) Q0 1
Tl >

L
13(1) Qo0

WD—:’, (a3
. S R
)4 a12
bl
A . § b
- —
E1(6) 2.—§ -

—

10 (14) Q0 3

common

outputs high.

A (13'91?

B (117

59y Qr

> 61100 Q1 0

(No Load)
tod ~ 4.0 ns typ

TRUTH TABLE

ENABLE INPUTS INPUTS OUTPUTS
EO E1 A B Q10| Q11 { Q12| Q13| Q00 | Q01| Q02 | QO3
L L L L L ‘1 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 o =) o o H H H H H H H

! - Don’t Care

enable E,

Veet = Pin 1(5)
Voo = Pin 16 (4)
Vgg = Pin 8(12)

Pp = 325 mW typ/pkg

line decoder

The MC10171/MC10571 is a binary-coded\
2 line to dual 4
outputs low. With either EQ or E1 high, the
corresponding selected 4 outputs are high. The

with selected

when high, forces ali

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10171 only

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10571 only

J

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-559C | -30°Cc | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min|Max|Min|Max|Min|Max| Min|Max Unit
Power Supply Drain Current g — |8 | —-|8 | |77 — |8 | —| 8 | mAdc
Input Current linH — |375| — |{350| — |220| — [220| — | 220 | uAdc
Switching Times ns
Propagation Delay tpd 13|/65(15|62115/60(15{64]12|70
I
Rise Time, Fall Time th,t- 1.0{36|10]33|1.1,33|1.1{34]|10}{39 ns

55°C and +125°C test values apply to MC105xx devices only.
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MC10172/MC10572

DUAL BINARY TO 1-4 DECODER
(HIGH)

/f

o

E(3)15

MRS

4i8) Q12

77777 ﬂ—s (91 Qi1
7

The MC10172/MC10572 is a binary-coded

EO (2) 14 Y_\o_ 2 line to dual 4 line decoder with selected
j ~10(14) Q0 3 . . .
— outputs high. With either EO or E1 low, the
. corresponding selected 4 outputs are low. The
>:[)0‘41(15,)002 common enable E, when high, forces all
outputs low.
)——712(16) Qo1
.
A (13) 9 —. P SUFFIX o
[éf —Do 13im Qoo PLASTIC PACKA
CASE 648
MC10172 only
’Dovamm 3
8(11)7

Veeq = Pin 1(5)
Veez = Pin 16 (4)
VEE = Pin 8 (12)

o

.
o) 2 _JL_L/\O——GHO) Q1o L SUFFIX
€1 (6) S Pp = 325 mW typ/rkg  CERAMIC PACKAGE
{No Load) CASE 620
tpgd = 4.0 ns typ
TRUTH TABLE
Efe1]eojAalB|aiofai1|ai2|ai3|aoo|{ao1]|ao2|ao3
LifH[HL]L] H L L L H L L L
LiH | H[L|H] L H L L L H L L
LIH|IH[H]L] L L H L L L H L
LiHIH|H|IH| L L L H L L L H
Ll HjLfo] o L L L H L L L F SUFFIX
cluloelol o w L L L L L L L CERAMIC PACKAGE
Hlo|o|o]| of L L L L L L L L CASE 650
MC10572 only
@ = Don’t Care

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|[Max|Min|Max |Min| Max|Min|Max| Min|Max Unit
Power Supply Drain Current Ie - |8 -8 | |77 —|8 | —| 8 | mAdc
Input Current linH — |375| — [350| — |220| — |220| — [220 | uAdc
Switching Times ns
Propagation Delay tpd 13(65|15/6.2[15/60]15|/64|1.2|70
Rise Time, Fall Time t+,t- | 10136103311 3.3[1134|10/|39 ns

-55°C and +125°C test values apply to MC105xx devices only.
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MC10173

QUAD 2-INPUT
MULTIPLEXER/LATCH

f Select 9&—\

The MC10173 is a quad two channel multi- \
plexer with latch. |t incorporates common

clock and common data select inputs. The
select input determines which data input is

1 Qo
D00 6 enabled. A high (H) level enables data inputs
D00, D10, D20, and D30 and a low (L) level
1 ) enables data inputs D01, D11, D21, D31.
pot 5 Any change on the data input will be reflected
at the outputs while the clock is low. The
outputs are latched on the positive transition
010 4 2 an of the clock. While the clock is in the high
state, a change in the information present at
J the data inputs will not affect the output
D11 3 information.
TRUTH TABLE
® 15 Q2 SELECT [CLOCK | QOp+1
D20 13
H L DoO Vee - pi
L L oo1 = Pin 16
. \ = Pi
D21 12 J 2] H Qo, EE = Pin8
@ = Don't Care
14 Q3
D30 11
Clock 7 P SUFFIX L SUFFIX
Pp =275 mW typ/pkg (No Load) PLASTIC PACKAGE CERAMIC PACKAGE
K tpg = 2.5 ns typ CASE 648 CASE 620 /
-30°C | +25°Cc | +85°C

Characteristic

Symbol | Min|Max| Min|Max| Min|Max| Unit

Propagation Delay
Data
Clock
Select
Rise Time, Fall Time
(20% to 80%)
Setup Time
Data
Select
Hold Time
Data
Select

Power Supply Drain Current — 173 — 166} — |73 mAdc
Input Current MAdc
Pins 3,4,5,6,10,11,12,13 — |470) — |295| — |295
Pins 7,9 — 1400 — |250| — |250
Switching Times ns

08|3.7]1.0{35{1.1]53
16|/72(16|68|14]68
1116211357 12]|6.7

12{40[15(35[14|40 ns

ns
20| - |20} — 20| —
3.0/ - |30 — 30| —

ns
250 - 125 — |25 —
15 - [15] - | 15] -




MC10174/MC10574

DUAL 4-TO-1 MULTIPLEXER

XO (/) 3O
/ ‘Z >0‘1 TRUTH TABLE \
X1 19 5O — i ENABLE | ADDRESS INPUTS | OUTPUTS
1t e | o [ A [ z]w
— :3 H o B C ]
X2 81 a0 - :r) \>o F />CPLO? ore L C C X0 | Yo
1T o L L H X1 Y1
: > L H L x2 | Y2
X3 (10 6 O - >OJ L i c xz | vz
-
S - ¢ = Don’t Care
A(11) /o—ﬁ 13
Y
e
8(13) 90_—L 3
Enatie (2) 14 O — SR
\
vo s -~/ P SUFFIX
PLASTIC PACKAGE
Y1151 110 -~ Ul CASE 648
L] E)@us 31w MC10174 only
Y2 (16) 12 O -/

Y3(14) 10 O-

Pp = 305 mW typ/pkg (No Load)
tog = 3.5 ns typ (Data to output)

Veeq = Pin 1. (5)
Vecea = Pin 16 (4)
Vegg = Pin 8 (12)

\

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10574 only

)

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-559C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min [Max|Min |Max|Min [Max| Min| Max |Min |Max Unit
Power Supply Drain Current g - 18| -8 | —~]173| -8 | — |80 | mAdc
Input Current linH nAdc
Pins 3,4,5,6,7,9,10,11,12,13 — [375| — |350| — [220} — |220| — |220
Pin 14 — |565| — |525| — |330f — |330| — |330
Switching Times ns
Propagation Delay tpd
Data 1.3|46(1.4(48(15|45[14|48|1.2|45
Select (A,B) 18(6.1]19|64[20|6.0|21{64[19]|6.0
Enable 09(3.0[10(3.1{10]|29]09(3.2(09]|29
Rise Time, Fall Time t+,t— 09|!33|10(34(111|33|1.1136]09(3.4 ns
(20% to 80%)

-559C and +125°C test values apply to MC105xx devices only.
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MC10175/MC10575

QUINT LATCH

60(14)10——————0 ap——14(2)Q0

The MC10175/MC10575

low power quint latch.
latches with common
Data

two-input clock.

is a high speed,
It features five D type
reset and a common
is transferred on the

Reset(15)11

R

D1(16)12 ) ap——15(3)Q1
-

D2(1)13 D Q 2(6)Q2
-

D3(13)9 o a 3(7)Q3
R

D4(9)5 b a—4(8)04a

éoumej_\

c111)7 ?

Pp = 400 mW typ/pkg (No Load)
tpd = 2.5 ns typ (Data to Output)

Vece1 = Pin 1(5)

negative edge of the clock and latched on the

positive edge. The two clock inputs are
““OR"ed together.
Any change on the data input will be

reflected at the outputs while the clock is low.
The outputs are latched on the positive transi-
tion of the clock. While the clock is in the
high state, a change in the information present
at the data inputs will not affect the output
information. The reset input is enabled only
when the clock is in the high state.

TRUTH TABLE

D [CO [ C1 [Reset [ Qpyq
L L L ] L
H L L ¢ H
6 | H | @ L an
-] @ H L an
P SUFFIX o | H | o H N
PLASTIC PACKAGE @ ¢ | H H L
CASE 648 ¢ = don't care
MC10175

- F SUFFIX

Vccz::'”s‘(‘i‘z“)) L SUFFIX CERAMIC PACK AGE

VEgg = Pin CERAMIC PACKAGE CASE 650
CASE 620

MC10575 only

\_

J

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C -30°C +25°C +85°C +125°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max Unit
| Power Supply Drain Current e 107 107 97 107 | - | 107 | mAdc
Input Current linkH uAdc
Pins 5,6,7,9,10,12,13 495 460 290 290 290
Pin 11 1100 1000 650 650 650
kSw"l‘lc;\vmq :I'urners - ns
Propagation Delay tod
Data 10 | 38 10| 36 10! 35 10| 36 10| 41
Clock 10 | 46 10| 47 10 | 43 10| 44 10| 50
Reset 1.0 1 42 1.0 | 40 10| 39 10| 42 10| 46
Rise Time, Fall Time t+, t— 1.0 3.8 1.0 3.6 1.1 3.5 11 3.7 10| 41 ns
(20% to 80%)
Setup Time tset 25 - 25 25 - 25 25 - ns
Hold Time thold 1.5 - 15 15 15 - 15 - ns

~-550C and +1259C test values apply to MC105xx devices only.
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MC10176/MC10576

HEX D MASTER-SLAVE FLIP-FLOP

DO0(9)5 ——— M ~ - 2(6)Q0
D1(10)6 3(7)Q1
*~—
D2(11)7 A 4(8)Q2
-
D3(14)10 A~ 13(1)Q3
—
D4(15)11 — 14(2)Q4
-
D5(16)12 ~— 15(3)Q5
Clock (13)9

Pp = 460 mW typ/pkg  Vcgq = Pin 1(5)
(No Load) Veea = Pin 16(4)

Ktogg,e =150 MHz (typ) Vgg =Pin8(12)

PLASTIC PACKAGE

The MC10176/MC10576 contains  six
high-speed, master slave type ‘D’ flip-flops.
Clocking is common to all six flip-flops. Data
is entered into the master when the clock is
low. Master to slave data transfer takes place
on the positive-going Clock transition. Thus,
outputs may change only on a positive-going
Clock transition. A change in the information
present at the data (D) input will not affect
the output information any other time due to
the master-slave construction of this device.

CLOCKED TRUTH TABLE

C D Qn+1
IJ L ? Q,
i e | C T
He | H H

P SUFFIX
¢ = Don’t Care

CASE 648
MC10176 only

/

F SUFFIX

L SUFFIX
CERAMIC PACKAGE
CASE 620

CASE 650
MC10576 only

CERAMIC PACKAGE

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

/

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°9C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min [Max|Min |Max|Min[Max|Min| Max|Min|Max Unit
Power Supply Drain Current e — 1121} — {121} — |110] — | 121} — |121 | mAdc
Input Current linH uAdc
Pins 5,6,7,10,11,12 — 1375 — |350| — |220} — |220| — [220
Pin 9 — |525| — {495| — [310] — |310| — |310
Switching Times ns
Propagation Delay tpd 16|49(16|46|16|45{16| 5016|533
Rise Time, Fall Time t+,t— | 1.0/43[10[41[11]140|1.1] 4.4|10)|4.7 ns
(20% to 80%)
Setup Time tset | 25| — |25 — |25 — |25] — [25] — ns
Hold Time thoild | 1.5 — |15 — |15] — |15 15| — ns
Toggle Frequency frog |1256| — |125| — [125| — |125| — (125} — MHz

-550C and +1250°C test values apply to MC105xx devices only.
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MC10177

TRIPLE MECL-TO-NMOS
TRANSLATOR

Max Load: 350 pF
Pp=1.0W typ/pkg @ 5.0 MHz
Operating Rate: 5.0 MHz typ
(all 3 translators in use
simultaneously
Input: MECL 10,000 (differential)
Output: NMOS +0.5 V Vo max
+ 3.0V VOHmin*

*May be raised by increasing Vgg.

The MC10177 consists of three MECL to
MOS translators which convert MECL 10,000
logic levels to NMOS levels. It is designed for
use in N-channel memory systems as a Read/
Write, Data/Address driver. It may also be used
as a high fanout (30) MECL to TTL translator,
or in other applications requiring the capability
to drive high capacitive loads. A separate lead
from each of the three translators is brought
out of the package. These leads may be con-
nected to Vgg, or to an external capacitor
(0.01 to 0.05 uF to ground), for waveform
improvement, and short circuit protection.
When connection is made to an external capaci-
tor, Vgg line fluctuations due to transient
currents are also reduced.

Vece = Gnd = Pins 1, 16
VEg = Pin8=-5.2Vdc + 5%
Vgg = Pin 9 (+5.0 Vdc or +6.0 Vdc + 10%)

L SUFFIX
CERAMIC PACKAGE
CASE 620

~
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MC10177

SWITCHING TIME TEST CIRCUIT

Vin Viat Vee Gnd  Vgg o +6.0 Vde Vout
Q Q

Coax Coax

Coax

]

Generators
lV‘n @7

e

n

input Putse
tv 1o 20%t02ns
120" to 80°.1

PRF - 50 MHz \\5

Duty Cycle  50% 10 /

50 ohim termingtion to ground o

L -
cated in each scope channel input 8 L
and 50 ohm termination to ground B
on each unmomtored input
0.1 uF

All input and output cables to the I

scope are equal lengths of 50 ohm —

coaxial cable Wire length should -

be < 1/4 inch from TP | to input VEeE 5 2 Vdc
pin and TP, ¢ to output pin

SWITCHING WAVEFORMS @ 25°C

Switching times are measured after the device under test
reaches a stabtlhized temperature (air flow -2 500 ifpm)

Vin™ 7™\ j———0890V

/

507,
Vin® —_—————— 1690V

pa | o = [

Vout

Vout
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MC10178/MC10578

BINARY COUNTER

-

TRUTH TABLE

: Vin

VIL_/_

@ = Don’'t Care

Clock transttion from V| to V
may be applied to C1 or C2 or both
for same effect

The M™MC10178/MC10578 is a four-bit

INPUTS OUTPUTS counter capable of divide-by-two, divide-by-
RIso|st]s2]s3fci]c2laol arfazl a3 four, divide-by-eight or a divide-by-sixteen
"R L L L ® P L L L L function.
LIH|H]|H|H]|®]|d]|H]|H]|H|H Clock inputs trigger on the positive going
L|L L L LlH|o No Count edge of the clock pulse. Set and Reset inputs
Lpv L L L i Sl No Count override the clock, allowing asynchronous "‘set’”
L L L L L .o L L L L . . .
Ll L L L L .. " L L L or ‘‘clear”. Individual Set and common Reset
L] L L L L . L H{ L L inputs are provided, as well as complementary
Lt t t L . HlHTILEL outputs for the first and fourth bits. True
t :: L L t ‘: tl t : :: outputs are available at all bits.
L L L L L .. L H H L
L L L L L .o H H H L
L L L L L .. L L L H
Lfe Lt .. H|lL|L]|H P SUFFIX
L L L L L . L H L H PLASTIC PACKAGE
L L L L L b H H L H CASE 648
L L L L L .. L L H H |
Ll L L L L .. H il H ]J MC10178 only
L L L L L . L H H H
L L L L L .. H H H H

N

Pp = 370 mW typ/pkg (No Load)
ftoggle = 150 MHz (typ) L SUFFIX F SUFFIX
tpa = 3.5 ns typ (C to QO) CERAMIC PACKAGE CERAMIC PACKAGE
= 11 ns typ (C to Q3) CASE 620 CASE 650
Veer = Pin 1(5) MC10578 only
Vcc2 = Pin 16 (4)
VEE = Pin 8(12)
s0 Qo s1 Qi1 s2 Q2 s3 Q3
(15)119Q (3)15 Q (1170 (1139 (10)6? (8)4T (9)5¢ (8)2
S s S = s _ s _,
(16)12 D (3 [s} C_) D1 (3 D1 Q
O— c1 Q’ c1 Q’ c1 Q’ c1 Q
Clock 1
(14)10
c2 Q Q Q
Clock 2 _ _
Q Q
R R R R
(13)9
o
Reset
(2)14 0 (7)3
ao a3

Numbers at ends of terrminals denote pin numbers for L and P package.
Numbers in parenthesis denote pin numbers for F package.
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MC10178/MC10578

ELECTRICAL CHARACTERISTICS

-56°C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min|Max|Min{Max|Min|Max|Min|Max|Min|Max | Unit
Power Supply Drain Current e — 1971 —-197| — |8} —-197}| — |97 mAdc
Input Current linH nAdc
Pins 10,12 — |415] — |390| — |245| — |245| — |245
Pins 5,6,7,11 — |375| — |350| — |220] — |220]| — |220
Pin9 — |700| — |650| — (410 — |410| — {410
Switching Times ns
Propagation Delay tpd
Clock to QO 14/50(14|50[15{48|15]53]15|5.6
Clock to Q1 19(99(19|94|20(9.2|2.0/98|2.0(10.8
Clock to Q2 29131291123/ 30| 12 {3.0{12.8/3.0| 14
Clock to Q3 3.9| 16 |3.9(149(4.0|14.5/40(15.5/4.0| 17
Set, Reset 14(56|14(52[15|50|15[55|15]|6.1
Rise Time, Fall Time t+,t— 1.1/4911.1{47{11|145]|11150(1.1]5.3 ns
(20% to 80%)
Counting Frequency feount | 125 — (125 — |125) — [125] — |125] — MHz

-559C and +125°C test values apply to MC 105xx devices only.
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MC10179/MC10579

LOOK-AHEAD CARRY BLOCK

C(Q)S

P3(1)13

The MC10179/MC10579 is a high speed,

_ low power, standard MECL complex function

al 3(71¢,,4 that is designed to perform the look-ahead
carry function. This device can be used with

FUN N
L7
P2(16)12 b 8% 3 No- the MC10181/MC10581 4-unit ALU directly,
= >
oy

G2(13)9— 1

or with the MC10180/MC10580 dual arithmetic
—@“'Z‘G’GG unit in any computer, instrumentation or digital
communication application requiring high speed
arithmetic operation on long words.

When used with the MC10181/MC10581,
the MC10179/MC10579 performs a second
order or higher look-ahead. Figure 2 shows
a 16-bit look ahead carry arithmetic unit.
Second order carry is valuable for longer binary
words. As an example, addition of two 32 bit

r)
]

=/

ﬂ

)

)
P1(14)10 ‘l%\—\ A - . .

D B 6101C,p WOTds is improved from 30 nanoseconds with
Go(8)a e

Cnl15)111

15(3)P g

Giainy

F ripple-carry technigues, to 18 nanoseconds with

carry look ahead techniques. A block diagram
of a 32-bit ALU is shown in Figure 1. The
MC10179/MC10579 may also be used in many

PO(2)14 S

Pp = 300 mW typ/pkg (No Load) Vet = Pin 1(5) other applications. It can, for example, reduce
thd = 3.0 ns typ (Carry, Propagate) Vceo = Pin 16(4) system package count when used to generate
= 4.0 ns typ (Generate) VEg = Pin8(12) functions of several variables.

PG =PO+P1+P2+P3
GG - (GO +P1+P2+P3)(G1+P2+P3) (G2+P3) G3

Cn+2 = (Ch+ PO+ P1) (GO +P1)G1
Ch+g = (CL+PO+P1+P2+P3)(GO+P1+P2+P3)(G1+P2+P3)(G2+P3)G3

1 F SUFFIX
J ?Y CERAMIC PACKAGE
P SUFFIX PT CASE 650
PLASTIC PACKAGE L SUFFIX MC10579 only
CASE 648 CERAMIC PACKAGE
CASE 620

& MC10179 only

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min|Max|Min[Max {Min{Max |Min|Max|Min|Max Unit
Power Supply Drain Current g - 179! =179 —-{72| =179 ] — | 79 | mAdc
Input Current linH nAdc
Pins 5,9 — {380 — |360| — [225]| — |225| — |225
Pins 4,7,11 — {460 — |430| — |[270| — |270| — |270
Pin 14 — |600| — |565| — {355 — |355] — |355
Pin 12 — |6701 — |630| — {395| — {395 — | 395
Pins 10,13 — |750| — |700| — |440| — |440| — |440
Switching Times ns
Propagation Delay tpd
Gor CntoCarry; Gor Pto Gg 10(59|10[58|1.0[55|1.0/6.1|1.0|64
PtoPg 1.0{39|10|3.7[1.0(35|1.0{39(1.0| 41
Rise Time, Fall Time t+, - 1.0(39]1.1]37(1.1]35(1.1{39]|1.0] 41 ns
(20% to 80%)

~-550C and +1259°C test values apply to MC105xx devices only.
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MC10179
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MC10180/MC10580

DUAL 2-BIT ADDER/SUBTRACTOR

-

Sela SsOMm _____ 15(3)

“an 7

(13) 9 Seig Som— > (6
(9) s A0

(10) 6 -1

8) a4 Cin Courm— 3 (1

- N s 42
Selg  siMm (g
(18) 11 ————— My a4
114) 10 ———— B gy
(16) 12 —————={ ¢

Coue M 13 (1)

A’ :;®Se|A=A®SeIA
B - 8—68e18> B (?) Selg

Cout = Cin A"+ Cin B+ A" B’

n

Vee = Pin 16 (4)
VEg = Pin8(12)

Pp = 360 mW typ/pkg (No Load)

'pd = 2.2 ns typ (Cj, t0 Cqyy)
= 4.5 ns typ (Ag toSg or Cyy)

POSTIVE LOGIC DIAGRAM — 1/2 Of Circuit Shown

AQ O a
Sela O
80 O ~
2L 4
Selg O—mmp
Cin O

FUNCTION SELECT TABLE

Sela | Selg Function
H H S - Aplus B

S = A minus B

L
L H S - Bminus A
K L L S = 0 minus A minus B

S CnlA"B +A B)+C,(A"B +A'B)

The MC10180/MC10580 is a high speed,
low power general-purpose adder/subtracter.

Inputs for each adder are Carry-in, operand
A, and operand B; outputs are Sum, Sum, and
Carry-out; The common Select inputs serve
as a control line to invert A for subtract, and
a control line to invert B.

P SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620

MC10180 only

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10580 only

TRUTH TABLE

INPUTS OUTPUTS

FUNCTION

AOQ so SO

»
s
>
»
2
@
@®
o
o
3

Cout

ADO H [§

Iz

SUBTRACT

REVERSE
SUBTRACT

IIIIr~rrfIIIICCCr|IIIICCrr|IITIIr e
IIrrIICrr(IIrCcIICFC|IICFCIICC|IIC - IICC
IfrIrIr I ICrICrICrIC|I-rICICIC|IrIrYI I
IFCFICIIC(rIICICrCI|FIICFICCIICrrICTIIC

rcrcrCrr I IIIIXIIICCCFCFR I TITITITIIIN
FIICICCIlIFFICIXIC|(ICFIFIIC|lFTIIFICCT
FrFICFICIIICFFCFIXIXIC|(ICIICFAFIC[TIICICC

rerrrrerlrrrrrrrAlIIIIIIIT

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.
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MC10180/MC10580

ELECTRICAL CHARACTERISTICS

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min |Max| Min|Max|Min| Max|Min|Max Unit
Power Supply Drain Current Ig — 95| — 95| — |8 | —| 95| — | 95 mAdc
Input Current linH nAdc
Pins 5,6,10,11 — {375| — |350| — [220] — |220| — |220
Pins 7,9 — |495| — |460| — [290f — | 290| — [290
Pins 4,12 — |630| — |590| — {370{ —|370| — {370
Switching Times ns
Propagation Delay tpd
Operand, Select 10/58{13]58{1.3|54|1.1]58|10]|6.3
Carry-in 10/36(10(|3.4{1.0|33[09[36;1.0][39
Rise Time, Fall Time th,t— 1.0{40({10(38[1.1]3.7]11.1] 39(1.0|4.3 ns
(20% to 80%)

~-559C and +125°C test values apply to MC105xx devices only.
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MC10181/MC10581

4-BIT ARITHMETIC LOGIC UNIT
and FUNCTION GENERATOR

-~

POSITIVE LOGIC

=3.1nstyp (Cp to Cpyyg)
=5.0ns typ (A1 to Pg or Cn+4)
=4.5ns typ (A1 to Gg)

Logic Functions Arithmetic Operation
Function Select M s High C=D.C Mis Low Cpis low
$3 82 S150 F F
L L L L F=A F=Apius 0
L L I H F=A-+08 F=Aplus (Ae B
« L H L F=A 8B F=Aplus (A ®8)
L L H H F = Logwal 1’ F=Arimes 2
L H o oLooL F=AeB F=1(A "8 pus0
L H L H F=8 F=1A B plus (A ®B)
| H H L F=A @ 8 F=Aplus i
L HoOH o H F=A B F=A plus (A« B)
Moo L L F-=AeB F=(A "Bl plus0
HooL L H F=A08 F=A minus B nunus |1
H L H L F=8 F=(A " Biplus (A ® B
HooLHH F=A 8 F=A plus (A« B)
H oML L F = Logical "0O" F=nminus 1 itwo's complement;
MO L H F=AeB F=1(A @B ninus 1
H H H L F=A 8B F=1A®Bimnus1
H H H H F=A F= A ounus
Pp = 600 mW typ/pkg (No Load)
tha = 6.5 ns typ (A1 to F)

The MC10181/MC10581 is a high-speed

arithmetic logic unit capable of performing
16 logic operations and 16 arithmetic operations
on two four-bit words. Full internal carry is
incorporated for ripple through operation.

Arithmetic logic operations are selected by
applying the appropriate binary word to the
select inputs (S1 through S3) as indicated in
the table of arithmetic/logic functions. Group
carry propagate (Pg) and carry generate (Gg)
are provided to allow fast operations on very

fong words using a second order iook ahead.
The internal carry is enabled by applying a low
level voltage to the mode control input (M),

When used with the MC10179, full-carry
look-ahead, as a second order look ahead block,
the MC10181 provides high speed arithmetic
operations on very long words.

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 649 CASE 623 CASE 652
k MC10181 only MC10581 onlyj
-55°C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol |Min|Max|Min|Max [Min|Max [Min|Max |Min|Max Unit
Power Supply Drain Current e — {160 — | 169 | — [145| — [169| — | 160 | mAdc
Input Current linH uAdc
Pins 9,11,19,20 — |415| — [390| — [245| — [245| — | 245
Pins 10,16,18,21 — |375] — [350| — {220| — [220| — |220
Pins 13,23 — |340| — |320| — |200| — |200] — |220
Pins 14,15,17 — |450| — [425| — [265| — [265| — |265
Pin 22 — |495| — [460| — [290}| — [290| — |290

See following page for Switching Times.

-559C and +125°C test values apply to MC105xx devices only.
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MC10181/MC10581

SWITCHING TIMES

-55°c | -30°c | +25°Cc | +85°C | +125°C
Characteristic Symbol |Min|Max|Min|Max |Min|Max| Min|Max Min |Max Unit
Propagation Delay tpd ns
ChtoCptg 10/51[10[51{11]50(1.1|54]|09]5.1
ChtoF 19/ 7111.7{72{20]70|20|75[20}71
AtoF 29(10.1| 2.6|10.4/3.0| 10 | 3.0[10.8[2.8]10.2
A to Pg 18/66(16|70(|20(65(20|7.0[18|65
A to Gg 19{71111174120|7.0{13]7.7120]|71
A to Cht4 20071117 73(|20({7.0{20]|78|19]7.1
BtoF 29(11.1]2.7|111.3/3.0| 11| 3.0({11.9{2.7|11.2
B to Pg 18(76]16|77(20|75/20|/80|16]|7.6
B to Gg 19/8111.7|/82(20{80[20{86|20]|8.1
B to Ch+g 19/81(118(82]20{8.0[20|8.7|19]|81
Mto F 2811031 2.4(10.3/3.0| 10|3.0(10.8/2.8(10.2
StoF 271102/ 25(10.7{3.0| 10 | 3.0{10.8/ 2.6 |10.2
StoPg 19/8111.7/83|20|80(20|84|18]|81
S to Gg 171921159620 90[19]|9.7|1.7]|91
S to Ch+4 19/91]116/93(2.0/9.0(20|99(18]|9.1
Rise Time, Fall Time (20% to 80%) t, t- ns

Cnh to Ch+g 09(3.1/1.0/32(|1.0({3.0[1.0/32]08]3.1
ChtoF 1.3/52{13{53}15|50(15{53|13|5.3
AtoF 13/52113/54|15|50{15|53[13|5.2
A to Pg 09|35/08|37(|11{35[11]38|10]|36
A to Gg 13/52112]|51|15/50[12]53]|13]|5.2
A to Ch+4 09|3.0/10{31|10/3.0[10|32{09]|3.1
BtoF 13/52|12{53({15|50}15|53|13|5.2
B to Pg 1.0/35/10/36|1.1]135|1.1]39|09]|35
B to Gg 1.3{50(1.4|52|15|50[12[54|13|5.0
B to Ch+g 09]30/09(31]1.0|30]|10[32(09(3.0
M to F 13/52]1.1]|51]|15|/5.0|15|53|13|5.2
StoF 1.3|52/10{54|15|50|15|54]1.3]|5.2
StoPg 10/51/08!51111{50[1.1]52|10]5.1
S to Gg 08(6.2|/08|62|08|60|08|65({08]|6.2
StoCph+g 1.0151]109|53(1.1{50{10{52|10}|5.1

560C and ¢ 1259C test values apply to MC1056xx devices only
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MC10181/MC10581

S3(19)13 0——
S2(21)15 00—
S1(23)17 0—

S0(20)14 00—

D [ Ijj Yoo 2(8)FO0

BO(2)20 w»—D{

AO0(3)210——

L
>—1
\D‘—\ 3(9)F1
;..) 71_/
81(1)190-*>'D4 —
)
) \
L |
A1(24)18 0
-
]
.
J
N r'_>0437(13)1=2
T
82(17)110-0—D-+ ‘_>°_'
— >
)
L |
A2(22)160 ’
7
|
y 6(12)F3
H
B3(15)9 o4
. Q_L_/L 08(14)Pg
A3(16)100- )
4(10)Gg
—]
)
5(11)Ch+4
Cph(4)220-
=

M(5)230——D

Veeq = Pin 1(7)

Vcco = Pin 24 (6)

VEE =Pin 12(18)
Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.
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MC10182/MC10582

2-BIT ARITHMETIC LOGIC UNIT
and FUNCTION GENERATOR

=

POSITIVE LOGIC

Function Select Logic Function Arithmetic Operation
M is High M is Low
S1 N F F
L L F=a0Os F = A plus B plus Carry
L H F=aA@®s8 F = A plus B plus Carry
H L F=A ® B F = A plus B plus Carry
H H F=A+8B F = A times 2

Pp = 575 mW typ/pkg (No Load)

thd= 7.5 ns typ (A or B to F or Cnyp)
=2.7 ns typ (C to Cyp or F)
=6.5ns typ (A to Pg or Gg)

The MC10182/MC10582 is a highrspeea
arithmetic logic unit capable of performing
4 logic operations and 4 arithmetic operations
on two 2-bit words. Full internal carry
incorporated for arithmetic operation.

Arithmetic logic operations are selected by
applying the appropriate binary word to the
select inputs (SO and S1) as indicated in the
tables of functions. Group
carry propagate (Pg) and carry generate (Gg)
are provided for a second order look ahead
carry using the MC10179. The internal carry
is enabled by applying a low level voltage to
the mode control input (M).

The MC10182 provides an alternate to the
MC10181 four-bit ALU for applications not
requiring the extended the
MC10181 or for applications requiring a 16 pin

is

arithmetic/logic

functions of

package. The MC10182 also differs from the

L SUFFIX MC10181 in that Word A and Word B are

CERA(!:\AA{;)EPQQCOKAGE treated equally for addition and subtraction
(A plus B, A minus B, B minus A).

P SUFFIX o~ F SUFFIX
PLASTIC PACKAGE s CERAMIC PACKAGE
CASE 648 /\>/ CASE 650
\ MC10182 only ’//“/’”/“ MC10582 only J

-55°Cc | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol |Min|Max|Min|Max|Min|Max| Min|Max Min |Max Unit
Power Supply Drain Current e — |152| — [152] — |138| — [152| — |152 | mAdc
Input Current linH uAdc
Pins 7,9,10 — 1375| — |350| — |220| — [220] — |220
Pins 5,12 — |e60| — |620| — |390| — |390| — [390
Pins 6,11 495| — |460| -~ [290| — |290| — |290
Pin 13 — |595| — |560f — [350| — |350| - {350
Switching Times ns
Propagation Delay thd
ChtoCpiporF 15/61{15[59115156]16{62[16]|6.6
MorStoF; AorBtoPgorGg 2.3{108/2.3{105{2.3|10}24| 11 |24 [11.7
AQ or BO to F; A1 or B1 to F1 2.3(10.8|2.3(105/2.3| 10| 24|11 [2411.7
AQ, BO, or AT to C42 231108/ 2.3|105/ 2.3 10|24 11 |24 |11.7
B1 to Ch+2 28| 13|28|126/28| 12(29|13.2|29| 14
Rise Time, Fall Time t+,t— 15/49|15|47|15|45|16[50]16]5.3 ns
(20% to 80%)

550C and +1259C test values apply to MC105xx devices only.
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MC10182/MC10582

—0

13(1)

10(14) S
50 o {L~‘“_
: 03(13) —
S
o 1D E—

| 4(8)
»i\,—\r ™ Fo
7 L/
5(9) 4
ey i s |
80 0— 4
6(10)

14(2)

F1

= O i D
»——D_< _%
TN .
L/
15(3)

12(16) F
Al 0-**—1?*]3 3‘%
B1 O— g A
11(185) Fa
Gg
— 3 N

Vee = Pin 1.(5)
Vce2 = Pin 16 (4)
Veg = Pin 8 (12)

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.
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MC10182/MC10582

TRUTH TABLE
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These outputs are not normally used during logic operation
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MC10183

4 X 2 MULTIPLIER

/

TRUTH TABLE

~

The MC10183 is a 4 X 2 bit multiplier that

can multiply 2’'s complement numbers pro-

ducing a 2's complement product without
correction. The device can be used as a4 X 2
bit multiplier cell to build larger iterative arrays.

The part performs the function defined as
F = XY + K, where K is an input field used
to add partial products in an array or to add

Y1 YO | Y1 P A B C | Operation|{Complementor
L L L H L L L Add Zero Direct
H L L H H L L Add 1X Direct
L H L H H L L | Add 1X Direct
H H L H L H L | Add 2x Direct
L L H H L H H | Sub 2X Invert
H [ H H 3] L H Sub 1X Invert
L H H H H L H | Sub 1X Invert
H H H H L L H Sub Zero Invert
L L L L L L L | Sub Zero Direct
H L L L H L H Sub 1X Invert
L H L L H L H | Sub 1X Invert
H H L L L H H Sub 2X Invert
L L H L L H L Add 2X Direct
H L H L H L L Add 1X Durect
L H H L H L L | Add 1X Direct
H H H L L L H Add Zero Invert

a constant to the least significant part of the
array product. The algorithm used is a modified
Booth’s algorithm or multiplier coding tech-
nique. The device consists of a shift network
and an adder/subtracter in which 0, 1 times X,
or 2 times X is either added or subtracted to
input constant K. The Y inputs control multi-

X-1, X0, X1, X2, X3 Multiplicand Inputs

Y-1, Y0, Y1 Multiplier Inputs
KO, K1, K2, K3 Constant Inputs
En Carry Input

P Polarity Control
M Mode Control
S0, S1, S2, S3, S4, S5 Product Output
En +a4 Carry Output

L SUFFIX

CASE 623

CERAMIC PACKAGE

plication as shown in the Truth Table.

The most significant digit in a word carries
a negative weight allowing 2’s complement
numbers of various lengths to be multiplied.
An M-bit by N-bit multiplication produces
an M + N bit product.

The P polarity input allows multiplication
in either positive logic (P = high) or negative
logic (E =low) representation. Also, mode
control M inverts C,, when high and passes Cp,
directly when left low.

Pp = 760 mW typ/pkg (No Load)
tpg = 50 ns typ (8 X 8 bit product)

t+, t-= 3.5 ns typ (20% - 80%)

-30°C | +25°Cc | +85°C

(20% to 80%)

Characteristic Symbol | Min|Max|Min|Max| Min|Max Unit
Power Supply Drain Current g — 1201} — {183 — {201 |mAdc
Input Current linH uAdc
Pins 8,9,11,14,15,16,20 — |350| — [220| — |220
Pins 17,18,19 — [320] — 200 — |220
Pins 5,6,7,10,13 — |390| — [245| — |245
Switching Times ns
Progagatign Delay tpd
Chto Chtg 1.0/ 53[1.0|50|10(|55
Cnt0S; X 10 Chia 18/84|18|80|18(88
K or X to S; Cp, to S4,S5 25|11 |25(105/25|11.5
K to Cptg 16| 7.3(16[7.0|16(7.7
Y to Sor 6n+4 3.2|14.113.2]13.5/ 3.2(14.8
Rise Time, Fall Time t+, t— 1.0/63{10{6.0{1.0|6.6 ns
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MC10183

POSITIVE LOGIC DIAGRAM
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MC10183

MC10183 APPLICATIONS INFORMATION

The MC10183 is a 4 X 2 bit multiplier that
uses a modified Booth's algorithm or multiplier
coding technique. The device generates the
function: S =X = Y + K

where
X = 4 bit multiplicand
Y = 2-bit multiplier
K = 4-bit constant

The addition of the constant allows the device
to be used iterative array of parts for
larger words. The algorithm for multiplication is:

in an

Yi-1 Yi Yi+1 Operation
o] (6] (o] add zero
1 0] 0 add multiplicand
(0] 1 0 add multiplicand
1 1 0 add 2 times multi-
plicand
o] 0 1 sub 2 times multi-
plicand
1 o]} 1 sub multiplicand
0 1 1 sub multiplicand
1 1 1 sub zero

DEVICE OPERATION

The device consists of three main sections;
a decoder, a shifter, and a high speed look-
ahead carry adder/subtractor.

1. The decoder uses the Y inputs to gener
ate the control signals for the shifter and
the adder/subtractor. Also, the polarity control
B is used to allow operation in either positive
or negative logic. Referring to the logic diagram,
the control signals are:

A=Y_q @ Yo (1 times multiplicand)
B=Y_1YgYq+ Y_1YgYq

(2 times multiplicand)
C=PY +Y_1YgY1+PY1(Y_1+ Yq)

(add/subtract)
The P input is tied to a high logic level or
ground for positive logic operation.

2. The shift network is a multiplexer that
ripples through number X (1
plicand), shifts number X by one bit (2 times
multiplicand), or sets the output to zero. The
network is controlled by decoder functions A
and B which are generated in accordance with
the multiply algorithm.

3. The adder/subtractor
network which performs the actual
cation. The adder/subtractor produces the sum
or difference of the newly formed partial
product and the accumulated partial product
(constant K). Subtraction is accomplished
by inverting the shifted product and doing a
two’s complement addition. The carry in of the
least significant bit must be a logic one during
subtraction.

times multi-

follows the shift
multipli-

3-100

The two most significant bits of the product
are used for sign detection and overfilow for
a two’s complement multiply. These outputs
are used only as the two most significant bits
of the accumulated product at each addition
tevel within a multiplier array.

Overflow can occur either as the resuit of
2 times the multiplicand, and/or of an addition
or subtraction. To show all possible conditions
(including overflow), the most significant bit
(S5) must carry a negative binary weight.
To show this for a 4 X 2 bit multiply plus
constant, consider the following addition:

Xh . Xé X'2 )(’1 Xb shifter outputs

+ K3+ K3 K2K1KO constant

S5 S4 - S3 S2 S1 SO sum

The shift network produces 5 product bits
(maximum value of 2 times multiplicand) and
a 4-bit constant is added to the least signficant
end of the product. The K3 bit is repeated to
hold the proper binary weight. Because S5 has a
negative weight all possible combinations are
represented properly.

If no overflow occurs S4 = S5, and S4 can
be used as a sign bit. Under overflow conditions
S4 # S5, and overflow can be detected by
EXCLUSIVE-ORing S4 and S5.

USAGE RULES

The MC10183 can be used in larger arrays
to produce a two’'s complement product of
2 two’'s complement numbers. The following
rules apply:

1. For an M-bit by N-bit multiplier,
(M+N)-bit product is formed. The number of
MC10183’s equals (M * N)/8. As an example, an
8 X 8 bit (Figure 1) array requires (8X 8)/8 =
8 packages.

2. The MC10183 can be used directly for
both positive logic and negative logic represen-
tations. The —P-input can be tied to ground or to
a high logic level for positive logic operation, or

an

left at a low logic level for negative logic
operation.
3. The M mode control input is used to

invert C_in when placed at a high logic level or
ground, or passes En directly when left as a low
logic level. When 6,1 is driven from 6n+,4
of a preceding device, M control is left
a low logic state. When En is the least significant
input carry bit for a level of addition within an

in

array, Cp, is tied to Y of the same device, and
the M input is placed at a high logic level. Y,
controls when subtraction occurs, and carry in
must be equal to a logic one during subtraction.



MC101 83 Multiplicand

X0 X1 X2 X3 X4 X5 X6 X7 MSB
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FIGURE 1 — 8-BIT x 8-BIT 2’'s COMPLEMENT MULTIPLIER

3-101



MC10183

8 X 4 BIT EXAMPLE

Figure 2 shows 4 MC10183’'s in an 8 X 4 bit
array. A 12-bit two’'s complement product is
produced from a 4-bit multiplier and an 8-bit
multiplicand. The array is used for positive
logic representation, and all P inputs are tied
to ground. At the first level of multiplication,
the X_q and Y _q inputs are left open (logic
"’0’") because the initial condition is treated as
an add operation. The K inputs are used to add
the accumulated partial product at each level
of the array. If the initial partial product is
the least significant K inputs are left at
a zero logic state (CONSTANT inputs in the
figure). However, these inputs can also be used
to add a constant to the least significant end
of the product.

When the MC10183 is expanded to longer
numbers, the carry out (6n+4) of a device
must be rippled to the carry in (Cp,) of the next
most significant device at the same level of
multiplication. The least significant device must
have the carry input equal to zero for an add
and equal to one for a subtraction. In observing
the mulitiplication algorithm Yi+q1 is always
equal to 1 for a subtraction, and the carry input
can be tied to Y 4. However, the M mode input
must be tied to ground for this device to invert
the carry input (En) because the input requires
a complemented signal.

zero,

CONSTANT INPUTS =0

The S4 and S5 outputs are used only at the
most significant part of the array. These two
sum outputs only have meaning as the two
most significant bits of a two’s complement

number.
OTHER ARRAYS

The normal paralielogram structure consists
of several stages, each multiplying two bits of
multiplier times the multiplicand and adds the
partial product. In larger arrays, faster con-
figurations be made by moving some
multiplier blocks while maintaining the relative
weight of each partial product. The typical
times possible for various N-bit X N-bit arrays
are:

can

Number Total
of Multiply Package
Bits Time (ns) Count
8 43 8
12 67 18
16 S0 32

The times do not include wiring delays.

Because of the versatility of the MC10183,
many other types of arrays can also be built.
Faster arrays using additional adders, pipeline
techniques, one’s complement and magnitude
multipliers, and truncated product multipliers
can all be built.

Multiplicand

-Xg Xg X5 Xg X3 Xz X1 Xqg

| =

K3 K2 Kq Kg X3 X3 X1 Xg X-1 K3 Ko K1 Kg X3 X3 X1 XgX-1
Y-1t=0 Y10
MC10183 Yo MC10183 Yo
Y1 —sy ]- Cn+4 Y1
Ss S4S3 Sz S1Sp Cn S5 S4 S3 S2 S1 So Col-o
L — 1
— 1 L
L r | ..
K3 Ky KqKg X3 Xy X1 Xg X-1 K3 Kz KiKg Xz XoXq Xg X-1 Multiplier
Y1 Y-l
Y Yo
MC10183 0 MC10183
\z Cn+a Y1
S5 S4 S3 Sy S7 Sp Cn S5 S4 S3 Sp S1 Sg Cn 4o
Al T
[ l Product

~Zs 2102928 272¢

25 24 23 23

Z1 29

FIGURE 2 — 8-BIT BY 4-BIT 2's COMPLEMENT MULTIPLIER
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MC10186/MC10586

HEX D MASTER-SLAVE
FLIP-FLOP WITH RESET

DO(9)5 ——

2(6)Q0

D1(10)6

D2(11)7

3(na

D3(14)10

e
e
4
g}zz(smz

D4(15)11

] r13(1)03

D5(16)12

-3,4(2)04

P 15(3)Q5

Clock(13)94-(>

Reset(5)1

The MC10186/MC10586 contains six\

@ Don't Care
*A clock Hisa clock transition

high-speed, master slave type ‘D’ flip-flops.
Clocking is common to all six flip-flops. Data is
entered into the master when the clock is low.
Master to slave data transfer takes place on the
positive-going Clock transition. Thus, outputs
may change only on a positive-going Clock
transition. A change in the information present
at the data (D) input will not affect the output
information any other time due to the master-
slave construction of this device. A common
Reset is included in this circuit. Reset only
functions when clock is low.

CLOCKED TRUTH TABLE

R C Q Qn+1] Vcce = Pin 16 (4)

C T S G| VeE = Pin8(12)

L H * L L Pp = 460 mW typ/pkg
L H*| H H (No Load)

H L ¢ L tpg = 3.5 ns typ

fTog = 150 MHz typ

from a low to a high state

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10186 only

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10586 only

Numbers at ends of terminals denote pin numbers for L and P packages.

Numbers in parenthesis denote pin numbers for F package.
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MC10186/MC10586

ELECTRICAL CHARACTERISTICS

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min {Max |Min|Max|Min |[Max |Min|Max|Min |Max Unit
Power Supply Drain Current e -~ 121 1211 — |110 121 121 | mAdc
Input Current linH uAde
Pins 5,6,7,10,11,12 375 350 220| - {220 — |220
Pin 9 525 495 — (310 310 310
Pin 1 975 — [920| — |575 575 — |575
Switching Times ns
Propagation Delay tpd 16(49116|46(16(45|16]5.0[1.6(5.3
Rise Time, Fall Time th, t— 1014310141111 (40[11(44|10]|4.7 ns
(20% to 80%)
Setup Time tset 25 — |25 - |25] - |25 25 - ns
Hold Time thold 15 - |15 151 - |15 — |15] — ns
Toggle Frequency fTog | 125 — [125] — [125| — [125] — |125] — MHz

-55°C and + 125°C test values apply to MC105xx devices only.
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ADVANCE INFORMATION

MC10188

HEX BUFFER WITH ENABLE

o

The MC10188 provides a high speed 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.

TRUTH TABLE

Inputs | Output
A B Q
L L L
L H H
H L L
H H L

Veer = Pin i
Ve = Pin 16
VEE = Pin 8

J

1M
12
Pp = 180 mW typ/pkg (No Load) CERALMslg?:é(KAGE PLAS?HSCUF"::?!((AGE
thd = 2.0 ns typ (B-Q) CASE 620 CASE 648
=25nstyp (A-Q)
-30°C +25°C +85°C
Characteristic Symbol | Min | Max | Min | Typ | Max | Min | Max Unit
Power Supply Drain Current g — 46 34 42 — 46 mAdc
Input Current linH uAdc
Pins5,6,7,10, 11,12 - 425 - - 265 - 265
Pin 9 - 460 - - 290 - 290
Switching Times ns
Propagation Delay thd
Data (B) — — — 2.0 - — —
Enable (A) - - - 25 — — -
Rise Time, Fall Time tht - - — 2.0 - — — ns
(20% to 80%)

This is advance information and specifications are subject to change without notice.
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MC10189

HEX INVERTER WITH ENABLE

The MC10189 provides a high-speed Hex \
Inverter with a common Enable input. The hex
inverting function is provided when Enable is in
the low state. When Enable is in the high state
all outputs are low. Each input is connected
to Vgg through a 50 k&2 resistor which
eliminates the need to tie unused inputs low.
Typical propagation times to

from inputs

outputs are 2.0 ns and from Enable to outputs
are 2.5 ns.

10 P SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620
4_%—
M b TRUTH TABLE
Veen = Pin 1 Inputs | Output
Vego = Pin 16 AlB Q
12 ’ o 15 Vgg = Pin8 L L H
- L H L
Pp = 200 mW typ/pkg (No Load) H L L
tod = 2.0 ns typ (B-Q) H | H L
\ =2.5ns typ (A-Q)
-30°C +25°C +85°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current e — 44 - 40 — 44 mAdc
Input Current linH
Pins 5,6, 7,10, 11, 12 — 425 - 265 - 265
Pin 9 — 890 - 555 - 555
Switching Times ns
Propagation Delay thd
Data (B) 1. 3.3 2.9 1.0 3.3
Enable (A) 1.1 3.9 35| 11 39
Rise Time, Fall Time th 1.1 3.7 11| 33| 11| 37 ns
(20% to 80%)
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MC10190/MC10590

QUAD MST-TO-MECL10,000
TRANSLATOR

F

(8) 4
©) 5 2(6) Vceq = Pin 1.(5)
(11 7 Veez = Pin 16 (4)
(10)6}3 (7) VEg = Pin8(12)
Vgg = Pin 9 (13) Translator
(16) 12 153

Pp = 215 mW typ/pkg (No Load)
tod = 2.5 ns typ
t+, t— = 2.0 ns typ (20% to 80%)

?

MC10190 only

N

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650

The MC10190/MC10590 is a quad translato\r
for interfacing from IBM MST-type logic signals
to standard MECL 10,000 logic levels. This
circuit features differential inputs for high noise
environments or may be used with single
ended lines by tieing one of the inputs to ground
(translator), or Vgg = 1.29 V {receiver). Since
the device is designed to accept signals centered
around ground, it is a useful interface element
for many communication systems. When pin 9
is connected to Vg (Gnd) the circuit becomes
a line receiver for MECL signals. The outputs
go to a low level whenever the inputs are left
floating.

MC10590 only J

Numbers at ends of terminals denote pin numbers for L and P packages.

Numbers in parenthesis denote pin numbers for F package.

SWITCHING TIME TEST CIRCUIT AND WAVE FORMS @ 25°C

Veer = Veez #2.0Vde Vo

in

Coax Coax

Pulse Generator

Unused outputs

oA~

| connected to a

Vee t20V {Translator) ‘L 50 ohm resistor
Vgg "~ 1071V (Recewen | —t— to ground
‘f—‘“‘?‘)_»l_ (100 ohm  Vout
I | for MC105xx).
Vgg = +3.25 V (Translator [ .
Vee = +2.0 V (Receiver) 9 |8 —
out

50 ohm termination to ground lo
cated 1n each scope channel input

IO1uF

All input and output cables to the
scope are equal lengths of 50 ohm
coaxial cable. Wire length should
be < 1/4 inch from TP, to input

-3.2 Vdc
VEE

PROPAGATION DELAY

=t v Vi = 424V (Translator)
— | TV - 4111V (Receiver)
&L VL = *16V (Translator)
Vi = +0.31 V (Receiver)

pin and TP, ¢ to output pin

*50 ohm, MC105xx only

NOTE: All power supply and logic ievels are shown shifted 2 volts positive
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MC10191/MC10591

HEX MECL 10,000 TO
MST TRANSLATOR

ﬁnw——hi

E(13)9

(10)6

(14)10

(15)11

(16)12

P SUFFIX
PLASTIC PACKAGE

CASE 648

\ MC10191 only

O~
[ —
(9)5 N}
[ —
O~

2(6)

3(7)

4(8)

15(3)

14(2)

13(1)

The MC10191/MC10591 is a hex MECL
10,000 to IBM MST type logic translator. A

common enable

(active low) is provided for

gating. Open emitter outputs are provided to
permit direct transmission line driving.

The MC10191/MC10591 is useful for inter-
facing to both MST-1l and MST-1V systems.

Data | Enable | Output
L L L
L H L Po
H L H
H H L

Vecet = Pin 1(5) = +1.25 Vdc
Veez

"

Pin 16 (4) = Gnd
Vegg = Pin 8(12) = -5.2 Vdc

= 145 mW typ/pkg (No Load)
tod = 2.2 ns typ (Data tc Output)
= 3.3 ns typ (Enable to Output)

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE

CASE 650

MC10591 only /

Numbers at ends of terrminals denote pin numbers tor L. and P packages.

Numbers in parenthesis denote pin numbers for F package.

-55°C -30°C +25°C +85°C +125°C
Characteristic Symbol Min Max Min Max Min Max Min Max Min Max Unit
Power Supply Drain Current e 39 39 - 35 39 - 39 mAdc
icc 23 23 23 23 - 23 mAdc
Cinput Current [ W) ) uAdc
Pins5.6.7,10,11.12 415 390 245 245 : 245
Pin 9 ) 450 425 | 265 265 265 |
oL 05 05 05 - 0.3 B uAde
Logic “17 Output Voltage VoOn | '0111]+0344[+0156]+0.374+0 255| +0.440 | +0.327| +0.548 | +0.375]+0620 | Vdc
[Togic "0 Output Voltage VoL | -0538[-0333]-0523| -0 323|-0.490| -0.290 | -0.454] -0.254 | -0.430| -0.230 | Vadc
[Togic “17 Threshoid Voltage VOHA | 10091 — 1+0.136 10.235] - +0.307| - [+0.355 . Vde
Logic 0" Threshold Voltage VoLA -0.318 - -0.303 - -0.270 -0.234 - -0.210 Vdc
Switching Times n ns
Propagation Delay tod
Data 1.0 3.7 10 36 1.0 34 10 3.7 10 40
Enable 1.0 49 1.0 47 1.0 45 1.0 5.0 1.0 5.3
Rise Time, Fail Time U T ae | 11 | as |1 Taz o | az | 1| s0 ns
120°% 10 80%) L

559C and + 1250C test values apply to MC105xx devices only.
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MC10191/MC10591

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

_ All input and output cables to the
Vin Veer = #1.25 Vde Vout scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP, to input
pin and TP, to output pin.

Coax -———la o,  Cosx PROPAGATION DELAY
Jm : |
Aad ——1 - | ——
J|—' | ' Viy = -0.890 v
80%
]—‘ 4T v 50%
! - 20%

Input

T

VL =-1.690 Vv

[_—— > 20 ns ——
Pulse Generator

845

input Pulse
t+=t-=20%02ns
(20 to 80%)

r

-5.2 Vdc

ol

;

I
1
|
]
1
L

a
|
[e2)

01uF

<

N

N
||}—)

Vgg = -6.2 Vdc

50-ohm termination to ground lo-
cated in each scope channel input.
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MC10194/MC10594

DUAL SIMULTANEOUS
BUS TRANSCEIVER

@405 mW typ/pkg (No Load)

is on. These relative voltage levels are shown in
the figure on the right

The MC10194/MC10594 is a dual line

tpd= 2.5 ns typ xgg;::: :5 driver/receiver which is capable of transmitting
Req VEE =Pin8 ar.1d receiving full. duplex digital signals on a
5 high speed bus line. Because of the current
source line driver, two independent messages
Din1a 3 may be transmitted on one line at the same
7 Bus A .
Din 2A 4 time,
The MC10194/MC10594 is designed to
work with a wide range of line impedances by
2 Doyt A connecting a resistor equal to one half the iine
impedance between the Rgq and Rgp inputs
and Vgg. Each driver in the circuit will drive
15 Dgu¢ B lines down to 75 ohms or the two drivers may
be operated in parallel for lines down to 37
Dino2g 14 ohms. The data inputs ar‘\d data outputs are
11 Bus B standard MECL 10,000 logic levels.
Oin1g 13
12
Rg2
DC TEST CONFIGURATION
TRUTH TABLE -5.2
Inputs Outputs
Din 1{Din 2| Bus  [Dout
L L [veuso| H
H L |VgusH| H Oin 1
L HoVeusH| M Din 2 'cs
H H o vgusH| H
L L VBusH L
H L |vgus| L Dout
L H |vgusL| L
H H fvgusL| LU
Note: Icg is used to represent a second
driver on the Bus line. 2.0
DC LOGIC LEVEL DESCRIPTION
The bus terminal (pin 7 or 11) can be atany
one of three possible levels Vg,so., VBusH. OF
VgusL depending upon the combination of VBuso ov
inputs applied. The MECL inputs (pins 3 and 4 VBus0A  0.030 V
or 13 and 14) cause the bus terminal to switch
between two levels, Vg, so and Vg,usH when icg oft
the external current source (lcg) is off, and
VgyusH and Vgys when the external current VgusHAa+ -0.750V
source is on. The bus output threshold voltage VgusH _0.870V
levels caused by applying an input threshold VBusHA- -0.990 V
voltage V| or Vina at a data input are also
translated depending upon the state of Icg. icg on
These threshold levels are Vgyusoa and
VBusHA+ respectively when lIcg is off, and VgusLA -1.598 V
VBusHA- and Vgusi A respectively when lcs VausL 1718 v

J
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MC10194/MC10594

P SUFFIX
PLASTIC PACKAGE

L SUFFIX
CERAMIC PACKAGE

F

SUFFIX

CERAMIC PACKAGE

CASE 650

MC1

0594 Only

. . TEST VOLTAGE/CURRENT VALUES
CASE 648 CASE 620 i ; ; LUE
mAdc Volts)
MC10194 Only @ Test
Temperature | lcsq |lcsoa | Ics1a | Veo | Vew
-300c [ 2171 | 635 1450 | 1508 | 0
MC10194 | +25°C | -226 | 680 152/ [ 1618 | 0
| +850C | -24.2 | 727 1635 | <1738 | 0
, -85 | 211 | 635 1450 [ 1458 | 0o
MC10594 125 | 226 | 680 1527 | -1618 | 0
I +125 | 242 | 727 1635 | -1818] 0
ELECTRICAL CHARACTERISTICS
-55°C 30°C +25°C +85°C +125°C
Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max Unit Conditions
Sarrent e W, ] 107 97 107 107 mAdC | Inputs open See DC Test
Configuration and Logic
Level Description
tnput Current binH wAde
Data Inputs 565 525 330 330 330 Vidmax to Data nputs
Bus Terminals as 40 25 2 25 V(e 1o Bus terminals
Data inputs oper
Tepat Leakage Carrent inL WA
Bus Termisals 35 32 20 20 20 VL 1o Bus terminals
Data mputs open
Bus Drwer Zero Va0 0| 10 10 | 10 1w [ o 10 10 10 10 mVde | ieg off Data mputs
Voltage Level open or V|
“Bus Dirver High Vst | 0890] 0690] 0a1s] 018 ] ges0] 0770] 1030] 0830 1070] 0ar0 | v 1c5 oV nax o
Vaoltage Level Data Inputs Or 1CS oo,
Oata inputs open o Vi
Bes Drver Low ViBast VOSB| 1458 1708 | 19081 1818|1618 | 19| 138 2018] 1818 | Vi | lcq on Vimax o
Viitage L Data inputy
s Uriver Zero Threshoid V04 0 30 30 30 MV es of Vi amAax 1o
Volitage L evel Data inputs (one at a
tume)
Bus Drwer Hign Threshotd | v aua D 0910] 0670 |0935] 0695 | 0990 |-0 750 | 1050] 0810] 1090|0850 1 Vi 165 ot ViHAMIN 10
Voltage Level Data inputs lone at o
tmel}
Vgustia (] 0.910] 0670] 0935] 0695 [ 0990] 0750 | 1050] 0810 1090] 0850 | v 165 0N, Vi AMAX 10
Data mpuits (one at 4
time)
Bus Oriver Low Threshold VBl A 1438 -1488 1508 118 1798 | Vi 165 00, Vi A Mty to
Voltage L evel Data inputs ‘one at a
time]
Switching Times
Propagation Detay i ns
Data 10 Bus 10 32 10 31 10 | 29 10 32 10 34 50% 0 50°% See
Bus 10 Data Out 10 a6 10 a5 10 a3 10 ’ 10 50 Switching Time Test
Circint and Waveforms
Rise Time, Fail Time ot ns 20 to 80%
Data Outputs 10 | 45 11 44 iR a2 11 6 10 a9
Bus Outputs 10 36 11 35 1 35 1 36 1.0 39

N
(1) VBusHA: denotes the upper output thresnold lovel with ViHAmm @ophed and the o ternal corrent source

@ VeusHa- denotes the fower output threshold level with V| apmgy applied

Definitions
veu
VeH
Icsa
lcs1a
icsoa

External current source input to the bus driver

Low bias voltage for testing bus drwver input loading
High bias voltage for testing bus driver input loaring

and the external current source,

Upper threshold ievel of external current source mput to the bus denver

Lower threshold fevel of external current source NPT to the bus driver
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MC10194/MC10594

SWITCHING TIME TEST CIRCUIT AND WAVE FORMS @ 25°C

Veer = Vecz = +2.0

GenA
Coax
Din 1A
|
Din 2A -
|
I
I
|
|
1
|
Scope TPin |
O—('j—_"iH% !
L |
- Oin2g 14
Oinis 13

50 ohm termination to ground lo
cated in each scope channel input

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP, to input
pin and TP, to output pin

+111 Vv

D
" 50%

MECL Input +0.31 VvV

Bus Output
us utp 80%

Data to Bus

Scope GenB

50

VEE = -3.2 Vdc
12,5 +4.0 Vv

Scope

15 Doy B

——+—11 BusB
!

Vgg = -3.2Vdc

Bus Input +2.00V

50% 50%

+1.13 V

20% 20%
Oout 50% 50%
MECL Output 80% 80%

Bus to Data

NOTE: All power supply and logic levels are shown shifted 2 volts positive.
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MC10194/MC10594

The MC10194/MC10594 Dual Simultaneous
Bus Driver/Receiver is designed for high speed
data transfer over multi-port bus lines. Full
duplex data transmission can improve system
performance by increasing message density and
overcoming the requirement to wait two line
propagation delay times between messages.

Figure 1 illustrates two types of system
operation, One mode of operation is with two
drivers on the bus line at locations X and Z.
Any input to D, X is seen at Dy, Z one line
propagation delay later. Similarly, any input to
Dijn Z is transmitted to Dy, X. Each driver
inhibits the data being sent on the bus from
appearing at its receiver output, so full duplex
signal transmission is possible. In addition, cur-
rent source drivers allow two messages to pass
on the same line so there are no timing restric-
tions between sending messages.

A second type of system ope(ation is with a
multi-terminal bus as illustrated in Figure 1 by
points X, Y, and Z. In this mode, any one
terminal can transmit data and all other points
will receive the message. Alternately, any two
terminals can simultaneously exchange data,
but the other receivers will not see valid data.

The MC10194 uses current source line driv-
ing and is designed to operate with a load to
Ve (normally ground). This load is usually the
line termination resistors at each end of the line
as shown in Figure 2. In addition, to match the
driver to a given impedance line, an external
resistor equal to one-half the line termination
resistor value is connected between the Rg out

APPLICATION INFORMATION

put and Vgg. When the circuit is used with a
multi-terminal bus, each driver must have the
resistor between Rg and Vgg, but the termina-
tion resistors are required only at each end of
the bus line,

Each MC10194 driver in a package is cap-
able of driving 75-ohm lines. Higher impedance
lines may be used with no loss of performance
if the line is properly matched with Rg. Ifitis
desirable to drive 50-ohm lines, both drivers in
a package should be operated in parallel with
each having 50-ohm resistors at Rg and the
driver outputs both connected to the 50-ohm
bus line.

To allow very high data rates, the rise and
fall times on the bus line are quite fast (typical-
ly 1.0 ns). With full duplex operation, it is
possible to get a crosstalk pulse of several
hundred mV at a receiver output. A 10-20 pF
capacitor connected between each driver out-
put and Vgg will slow down the rise and fall
times, greatiy reduce any crosswaik puise, and
still give good system performance.

The adjustable current source drive feature
of the MC10194 makes this circuit a useful out-
put driver for many applications, For example,
it is possible to drive the 50-ohm to ground
load required by many interface systems. This
driver will sink the 14 to 18 mA required to
meet the AEC Committee specification for
Nuclear Instrument Modules. The MC10114
MECL Line Receiver makes a good interface
for the MC10194 driver in these
applications.

receiver

FIGURE 1 — MC10194/MC10594 SYSTEM OPERATION

¢ > Dout

Din —DO“
—i> Dout

Dout

Data Bus Line

FIGURE 2 — BUS LINE INTERFACE

Veg VEE VEE
1/2 20 1/2 ZO 1/2 Z0
Rg RE RE
In— — Out In— — Out In — —— Out
Zo _L _L Bus Line ‘J— 20
T T Impedance = Z T
Vce Vee Vee Vcc

VEE
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MC10195/MC10595

HEX INVERTER/BUFFER

o
4(8)
(11)7—_—i:):D°~‘ (
b 13(1)
o) —nae
(15)11 ——
(16)12-%"13(3)

K t

TRUTH TABLE

Inputs Output
A B8 Q
L L H
L H L
H L L
H H H

The
input

low or

MC10195/MC10595 has an
which when placed

the MC10195/MC10595 is

enable

left open
allows use as inverters. With the enable at a high
logic level

a hex

buffer, useful for high fanout clock driving and
reducing stub lengths on long bus lines.

P SUFFIX

PLASTIC PACKAGE

CASE 648

MC10195 Only

Vcer = Pin 1(5)
Vce2 = Pin 16 (4)
Vgg = Pin8(12)

4= 2.8nstyp (B-Q)
= 3.8 ns typ (A-Q)

Pp = 200 mW typ/pkg (No Load)

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10595 only

/

Numbers at ends of terminals denote pin numbers for L and P packages

Numbers in parenthesis denote pin numbers for F package.

-559C | -30°Cc | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max| Min | Max| Min|Max| Min| Max| Min|Max Unit
Power Supply Drain Current g ~ 154 - |54} - 49 | — | 54| — | 54 | mAdc
Input Current linH uAdc
Pins 5,6,7,10,11,12 — |450| — {425| — |265| — | 265| — 265
Pin9 495 460 2901 - 1290} - 1290
Switching Times ns
Propagation Delay tpd
Data (B) 1014311142 11{40{1.1|4.4]|10]|4.7
Enabie (A) 10[54(11]|52]1.1|50[11/54{10|59
Rise Time, Fall Time t+, - 10/49|11]147(11]45|1.1|50[10]|53 ns
(20% to 80%)

-55°C and +125°C test values apply to MC105xx devices only.
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MC10197/MC10597

HEX AND GATE

ﬁ

TRUTH TABLE

Vet = Pin 1(5)
Vcce2 = Pin 16(4)

In
A A
el 2@ Vee = Pmenia :
(9)5 H
Pp = 200 mW typ/pkg (No Load) H

tod = 2.8 ns typ (B-Q)

— { r——am
(10)6

] o
(11)7

puts Output

||z |
x{r{r|r|o]

]

3.8 nstyp (A-Q)

P SUFFIX L SUFFIX
‘::EFBH) PLASTIC PACKAGE CERAMIC PACK AGE
(14110 CASE 648 CASE 620

MC10197 only

g e
(15)11 ———

— LT
(16)12

F SUFFIX
CERAMIC PACKAGE

CASE 650
\ MC10597 only j

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-559C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min|Max| Min|{Max| Min|Max| Min| Max| Min|Max Unit
Power Supply Drain Current g — | 54| — |54 — 149 | —| 54| — | 54 | mAdc
Input Current linH uAdc
Pins 5,6,7,10,11,12 — |450] — |425] — |265| — | 265 — | 265
Pin9 — |495] — |460| — |290| — |290| — [290
Switching Times ns
Propagation Delay tpd
Data (B) 10]43{1.1(42[1.1]40]|1.1] 44]|1.0| 4.7
Enable (A) 1.0/54|11]5.3]1.1]5.0]1.1, 55|1.0|59
Rise Time, Fall Time t+,t— 1049111471 11]145]| 1.1 5.0 1.0 5.3 ns
(20% to 80%)

-55°C and +125°C test values apply to MC105xx devices only.
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MC10198

MONOSTABLE MULTIVIBRATOR

\

inputs permit

VEE Vce The MC10198 is a retriggerable monostable
J_ multivibrator. Two enable
triggering on any combination of positive or
negative edges as shown in the accompanying
6 4 table. The trigger input is buffered by Schmitt
1 triggers making it insensitive to input rise and
RExt Cext fall times.
The pulse width is controlled by an external
5 — E Pos Q H—3 capacitor and resistor. The resistor sets a current
which is the linear discharge rate of the capa-
External Pulse citor. Also, the pulse width can be controlled
7] Width Control by an external
applications information).
10— ENeg For high-speed response
delay, a hi-speed input
. input bypasses the internal Schmitt triggers and
13 — Trigger
Input the‘ output
typically.
15 —— Hi-Speed ar—=2 Qutput logic and threshold levels are stand-
Input ard MECL 10,000.
Table 2. Each “Precondition’’

Vcgt = Pind

Table 2 is per the sequence of Table 1.

Vceo = Pin 16

Veg = Pin8

TRUTH TABLE

current source or voltage (see

is also provided. This

responds within 2 nanoseconds

Test conditions are per

with  minimum

referred to in

INPUT

OUTPUT

ENeg

mi
o
[e]
«n

Triggers on both positive & negative input slopes
Triggers on positive input slope
Triggers on negative input slope

IrIr

Trigger is disabled

L SUFFIX

CERAMIC PACKAGE

CASE 620

P SUFFIX
PLASTIC PACKAGE
CASE 648

tpd =

= 415 mW typ/pkg (No Load)
4.0 ns typ Trigger Input to Q
2.0 ns typ Hi-Speed Input to Q

Min Timing Pulse PWAamin 10 ns ty@
Width

Max Timing Pulse  PWQmax >10 ns tyn2)
Width

Min Trigger PW 2.0 ns typ
Pulse Width

Min Hi Speed PWiig 3.0 ns typ
Trigger Pulse Width

Enable Setup Time tgoy 1.0 ns typ
Enable Hold Time thgig 1.0 ns typ

(1) Cext = 0 (Pin 4 open), Rgyy =0

(Pin 6 to VEg)

(@) Cext = 10UF, Ry = 2.7 kS
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MC10198

Pin 4 Voltage (Vdc)

ELECTRICAL CHARACTERISTICS

Characteristic

-30° | +25°C | +85°C
Symbol | Min| Max|Min|Max|Min|Max Unit

Trigger
Hi-Speed

Rise Time, Fall Time
(20% to 80%)

Power Supply Drain Current g — | 110 — |100f — [110 [mAdc
Input Current linH uAdc
Pin 5, 10 — [415] — |260| — |260
Pin 13 — | 350 — |220| — |220
Pin 15 — | 560| — {350 — |350
Switching Times ns
Propagation Delay tpd

25|/ 65|25|55|25|65
15| 32|15]28|15(32

t+,t— 1.5/ 40| 1.5]3.5] 15| 4.0 ns

TABLE 1 — PRECONDITION SEQUENCE

1. Att=0 a.) Apply Vigmax to Pin 5 and
10.

b.) Apply ViLmin to Pin 15.
c.) Ground Pin 4.

2. Att=2210ns a.) Open Pin 1.
b.) Apply —3.0 Vdc to Pin 4.
Hold these conditions for

= 10 ns.
3. Return Pin 4 to Ground and perform test as

indicated in Table 2.

lew— >10 NS ~mfemr— >10 NS weel
0(Gnd)
-1.0
-2.0
I i
30 :
pre—Pin 1—=y
-4.0 T open T
|
-5.0 |
0 10 20
t(ns)

30
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MC10198

TABLE 2 — CONDITIONS FOR TESTING OUTPUT LEVELS
(See Table 1 for Precondition Sequence)

— —ViH max

ViL min

— e V| L min

— —VIHA min

ViL min

|___I — —VILA max
P2

P1 P3

Pins 1, 16 = Vg = Ground
Pins 6,8 = Vgg = -5.2 Vdc
Outputs loaded 50 §2 to -2.0 Vdc

Pin Conditions

Test P.U.T. 5 10 13 15
Precondition

VOH 2 VIL min

VOH 3 P1
Precondition

VoL 3 ViL min

VoL 2 P1
Precondition
VOHA 2 VILA max
VOHA 3 VIHA min
Precondition
VoHA 2 VIL min
VOHA 3 P3
Precondition
VOHA 2 P2
VOHA 3 P3
Precondition
VOoHA 2 VIH max P2
VOHA 3 ViHmax | P3
Precondition
VOHA 2 VIH max P1
VOHA 3 VIH max P1
Precondition
VoHA 2 ViHAmin| P1
VOHA 3 ViLAmax| P1
Precondition
VoLa 3 VILA max
VoLa 2 VIHA min
Precondition
VoLA 2 ViL min
VoLa 3 ViL min
Precondition
vVoLa 3 P2
VoLA 2 P3
Precondition
VoLa 3 ViH max | P2
VoLA 2 VIH max P3
Preconditicn
vVoLa 3 |ViHAmin ViH max | P1
VoLa 2 [ViLA max VIH max P1
Precondition
vVoLa 3 ViH max[VIHA min| P1
VoLa 2 | ViH max|ViLA max| P1
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MC10198

SWITCHING TIME WAVEFORMS

— 50%
Epos
tsetup
Trigger Input /
\50%
PW
t
tpd — tpd Hold
Q 50% 50% /
PWQ
High-Speed
Trigger Input 7
P
tod —e Wys
Q
r PWq 1

CIRCUIT OPERATION

1. PULSE WIDTH TIMING ~The pulse width
is determined by the external resistor and
capacitor. The MC10198 also has an internal
resistor (nominally 284 ohms) that can be used
In series with Rgy,¢. Pin /, the external pulse
width control, is a constant voltage node
(-3.60 V nominally). A resistance connected
in series from this node to Vgg sets aconstant
timing current I. This current determines the
discharge rate of the capacitor:

T = Cext i\T/
where
AT = pulse width
AV = 1.9 V change in capacitor voltage
Then:
1.9V

AT = Cgxt T

If Rext + Rypt are in series to Vgg:
I7=[(=3.60 V) - (~-5.2 V)] + [REgyy *+ 284 Q2]
IT=16 V/(Rgyx¢ +284)

The timing equation becomes:
AT = [((CEx)(1.9V)]) T[1.6 V/(Rgx + 284)]
AT = Cgxt(Rgxt + 284)1.19

where AT = Sec
Rgxt = Ohms
Cgxyt = Farads

Figure 2 shows typical curves for pulse

width versus Cgyy and Rgyy (total resistance

inciudes Ryny). Any low leakage capacitor can
be used and Rg¢canvary from 0 to 16 k ohms,
Note that for capacitance less than 20 to 30 pF,
actual pulse width tends to be longer than values

caicuiaied by ihe timing equation.

2. TRIGGERING —The Epyg and Eneg inputs
control the trigger input. The MC10198 can be
programmed to trigger on the positive edge,
negative edge, or both. Also, the trigger input
can be totally disabled. The truth table is
shown on the first page of the data sheet.

The device is totally retriggerable. However,
as duty cycle approaches 100%, pulse width
jitter can occur due to the recovery time of
the circuit. Recovery time is basically dependent
on capacitance Cgy¢. Figure 3 shows typical
recovery time versus capacitance at |1 = 5 mA.

FIGURE 1 —

MC10198

-3.60 V External
Pulse Width Control

VEg = -5.2V
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MC10198

FIGURE 2 — TIMING PULSE WIDTH
versus Cgxt and REy¢

100 . e 5
- 4 il
— — - —
14 Y
7
10 — =
10 ks =
T
- 1/ Ve .
3 %
= 3k
L
S
z S== 7
& -2 500 A
2 A -
A a2
01 -~
2T RExt = 011
2 - 4
NOTE: TOTAL RESISTANCE _]
o = Rext + Rint —
001 T 1T
10 pF 100 pF 1000 pF 0.01,4F 0.1uF

Cext - TIMING CAPACITANCE

3. HI-SPEED INPUT — This input is used for
stretching very narrow pulses with minimum
delay between the output pulse and the trigger
pulse. The trigger input should be disabled
when using the high-speed input. The MC10198
triggers on the rising edge using this input, and
input pulse width should be narrow, typically
less than 10 nanoseconds.

USAGE RULES

1. Capacitor lead lengths should be kept very
short to minimize ringing due to fast recovery
rise times.

2. The E inputs should not be tied to ground
to establish a high logic level. A resistor divider
or diode can be used to establish a —-0.7 to
- 0.9 voltage level.

3. For optimum pulse width stability versus
temperature and power supply variation, a nom-
inal timing current of approximately 0.5 mA is
used. Figures 4 and 5 show typical voltage change
at Pin 7 for power supply and temperature vari-
ation. Figure 6 shows typical pulse width versus
temperature and power supply variation.

4. Pulse Width modulation can be attained
with the EXTERNAL PULSE WIDTH CON-
TROL. The timing current can be altered to
vary the pulse width. Two schemes are:

(a) The internal resistor is not used. A de-
pendent current source is used to set the timing
current as shown in Figure 7. A graph of pulse
width versus timing current (Cgxy = 13 pF) s
shown in Figure 8.

(b) A control voltage can also be used to

vary the pulse width using an additional resistor
(Figure 9). The current (IT + Ic) is set by the
voltage drop across Rjpy + RExy. The control
current I modifies |7 and alters the pulse
width. Current Ic should never force IT to
zero. Rg typically 1 k2.
5. The MC10198 can be made non-retriggerable.
The Q output is fed back to disable the trigger
input during the triggered state (Figure 10). The
example shows a positive triggered configura-
tion, a similar configuration can be made for
negative triggering.

FIGURE 3 — RECOVERY TIME
versus CExt @ IT =5 mA

10us

100 ns.

RECOVERY TIME

W0ns

1ns
10pF

1000 pF 001 4F 0.1 uF

Cext - TIMING CAPACITANCE

100 pF

FIGURE 4 — TYPICAL VOLTAGE AT PIN 7
(EXTERNAL PULSE WIDTH CONTROL)
versus
SUPPLY VOLTAGE Vgg @
IT = 0.5 mA, TEMPERATURE = 25°C
-33

-38

VOLTAGE AT EXTERNAL PULSE
WIDTH CONTROL, PIN 7 (VOLTS)
|
w
N

-4.1
-57

-55 -53 =51 -49 -4.7

VEE. SUPPLY VOLTAGE (VOLTS)

FIGURE 5 — TYPICAL VOLTAGE AT PIN 7
(EXTERNAL PULSE WIDTH CONTROL)
versus
TEMPERATURE @
IT=0.5mA, VEg = -5.20 VOLTS

-35
w o
&2
2o -
29 -36
-2
<~
=z
xZ
wa
=it
4
52 -37
-
<z
wo
oo
<
gg -38
>
-39

30 -0 10 30 50 70 90

TEMPERATURE (°C)
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MC10198
FIGURE 6 — PULSE WIDTH versus FIGURE 7

TEMPERATURE AND SUPPLY VOLTAGE

64
63 a J; 4 C
4 Ext
- N 1 T
T~ —
-

1
s T~ MC10198 —L

z
=
o 60
= VEE = -4.68 V—
W -5.20 V
2 572V
E Ry =30k 7
58 Cy=13pF 4 |
IT =05mA
57 ‘
56
-30 -10 10 30 50 70 30

TEMPERATURE ('C)

FIGURE 8 — PULSE WIDTH
versus iT @ Cgxy = 13 pF

1000
N
N
N
\
N
H N
é 100 Ll
2 N
2
§ \,\
N
N
\\
10 \
00! mA 01 mA 1mA 10 mA
1T TIMING CURRENT
FIGURE 9 FIGURE 10
VEeE Vce
RExt l
CExt
Ep a
Control o8
Voltage __{ External Pulse
Width Control

-0.9 V éNeg

Trigger
Input

~{ Hi Speed
Input

[e]]
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MC10210/MC10610

HIGH-SPEED DUAL 3-INPUT
3-OUTPUT OR GATE

MC10211/MC10611

HIGH-SPEED DUAL 3-INPUT
3-OUTPUT NOR GATE

The MC10210/MC10610 and MC10211N

/ MC10210/MC10610
(9)5 MC10611 are higher speed versions of the
(10)6 MC10110/MC10111. They are pin-for-pin re-
anz 3(7) placements for those devices. Three Ve pins
4(8) are provided and each one should be used.
(13)9 \% = 1(5), 15 (3)
cc1 .
t:g;:? 12(16) Veeo = 16 (4)
13(1) VeEg = 8 (12)
14(2)
Pp =~ 160 mW typ/pkg (No Load)
MC10211/MC10611 tod ~ 1.5 ns typ (All Outputs Loaded)
th,t 1.5 ns typ(20% to 80%)
(9)8 3(7) (All OQutputs Loaded)
(10)6 4(8)
(11)7
1
12016) L SUFFIX
(13)9 13(1) CERAMIC PACKAGE
(14)10 14 (2) CASE 620
(16)11
P SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 650
MC10210/MC10211 MC10610/MC10611
\ only only J
Numbers at ends of terminals denote pin numbers for L and P packages
Numbers in parenthesis denote pin numbers for F package.
-559C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min|Max|Min |Max |Min|Max|Min [Max|Min|Max Unit
Power Supply Drain Current Ig — | 42| — |42 — | 38| — |42 — |42 | mAdc
Input Current linH — |700| — |650| — |410| — [|410] — [410 | nAdc
Switching Times ns
Propagation Delay tpd 10(29(10|26110(25|1.0|28[1.0|3.0
Rise Time, Fall Time t+, t— 1.0/29|10|26(10|25(1.0]28|10}|3.0 ns
(20% to 80%)

-55°9C and +125°C test values apply to MC106xx devices only.
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MC10212/MC10612

HIGH-SPEED DUAL 3-INPUT

3-OUTPUT OR/NOR GATE

Pp = 160 mW typ/pkg (No Load)

(15)11

MC10212 only

N

4(8) thd = 1.5 ns typ (All Outputs Loaded)
(9)5 3(7) t+, t- = 1.5 ns typ (20% to 80%)

(10)6 2(6) (All Outputs Loaded)

(11)7
12(16) Three Ve pins are provided and each one

hould be used

13(1) s :

(13)9

(14)10 14(2)

VCC1 =1(5), 15(3)
Veeo = 16(4)
Vegg =8(12)

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650

MC10612 only

/

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-559C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol [ Min|Max|Min |Max |Min|Max|Min [Max|Min|Max Unit
Power Supply Drain Current e — 42| — |42 | — | 38| - (142]| — | 42 | mAdc
Input Current linH —~ |700| — [650| — |410] — {410| — |410 | pAdc
Switching Times ns
Propagation Delay tpd 10[29]|10|26(10(25{10(28]1.0|3.0
Rise Time, Fall Time t+, t— 1.0/29(10]26|10(25]|1.0}28|1.0]|3.0 ns
(20% to 80%)

-559C and +125°C test values apply to MC106xx devices only.
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MC10216/MC10616

HIGH-SPEED TRIPLE
LINE RECEIVER

(8) a 2 (8)
(13) 9 6 (10)
(14)10jt7 (11)
(16)12:iﬁ:14(2)
(1)13 15(3)

Vgg = Pin8(12)

K MC10216 only

The MC10216/MC10616 is a high speed
triple differential amplifier designed for use in
sensing differential signals over long lines. The
bias supply (Vgg) 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
MC10216 with excellent common mode noise
rejection. If any amplifier in a package is not

Vee 11(18) used, one input of that amplifier must be con
nected to Vgg (pin 11) to prevent upsetting
the current source bias network.

\Yj = Pin 1(5) Py = 100 mW typ/pkg (No Load)

CcC1 D

vV = Pin 16 (4) t = 1.8 ns typ (Single ended)
CC2 pd

= 1.5 ns typ (Differential)

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650

MC10616 only

~

/

Numbers at ends of terminals denote pin numbers for L and P packages.

Numbers in parenthesis denote pin numbers for F package.

One input from each gate must be tied to Vgg during testing.

—550C —30°C +25°C +850C +1250C
Characteristic Symbol | Min |Max |Min | Max | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current I3 - 28 - 27 - 25 27 - 28 mAdc
Input Current linH - 195 | — 180 - 115 - 115 - 115 | pAdc
IcBO — 15 - 15 - 1.0 - 1.0 - 1.0 | muAdc
Reference Voltage vVgg -1.440}1.320[-1.420/-1.280(-1.350{-1.230-1.295|-1.150-1.240}-1.120 | Vdc
Switching Times ns
Propagation Delay tpd 1.0 | 2.7 1.0 | 26 1.0 | 25 1.0 | 28 1.0 29
Rise Time, Fall Time t+,t— 1.0 2.7 1.0 2.6 1.0 2.5 1.0 2.8 1.0 2.9 ns
(20% to 80%)

—550C and +1250C test values apply to MC106xx devices only.
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MC10231/MC10631

HIGH-SPEED DUAL TYPE D
MASTER-SLAVE FLIP-FLOP

f ST (9) 5———-———b The MC10231/MC10631 is a dual masterv\

slave type D flip flop. Asynchronous Set (S)

01 (1) 7 Q1P (6) and Reset (R) override Clock (C¢) and Clock
Eer (10)6 Enable (Cg) inputs. Each flip-flop may be
), clocked separately by holding the common

Q1——3 (7) clock in the low state and using the enable

inputs for the clocking function. If the com-

R1 (8) 4____.__5 mon clock is to be used to clock the flip flop,

Cc (13) 9 —4 the Clock Enable inputs must be in the low
C . .
state. In this case, the enable inputs perform

R2  (1)13— . .
the function of controlling the common clock.
The output states of the flip-flop change on

QzMe——14(2) the positive transition of the clock. A change in
- )| the information present at the data (D) input
“E2 8 will not affect the output information at any
O2 (410 Q2 1503 other time due to master slave construction.
$2 (16)12 _J RS TRUTH TABLE CLOCKED TRUTH TABLE
R S Qn+1 C D Qn+1
L L Qp [ ) Qn
L H H H* L L
P SUFFIX H L L H* H H
PLASTIC PACKAGE H H N.D. c c-c c
- © = Don't Care =Cg + Cc
CASE 648 N.O. = Not Defined *A clock H is a clock transition
MC10231 only from a low to a high state.
.
/\% Pp = 270 mW typ/pkg (No Load)
< = E A
’://\/ TTog ™ 225 Mz typ
2 F SUFFIX Veel = Pin 1 (5)
L SUFFIX CERAMIC PACKAGE Vee2 = Pin 16 (4)
CERAMIC PACKAGE CASE 650 Vegg = Pin8(12)
CASE 620 MC10631 only

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

-55°C | -30°C | +25°C | +85°C |+1250C
Characteristic Symbol |Min|Max|Min|Max|Min|[Max|Min|Max|Min|Max | Unit
Power Supply Drain Current g — | 72| - |72 — |65 — |72 — | 72 | mAdc
Input Current linH nAdc
Pins 6,7,10,11 — 1375 — [350| — [220| — |220| — |220
Pin 9 — |495( — |460]| — [290| — |290| — |290
Pins 4,5,12,13 - |700f — |650| — [410| — |410( — |410
Switching Times ns
Propagation Delay tpd
Clock 13|137|115|34(15|33116(3.7(1.2]|39
Set, Reset 1.0[37(11]34111133]1.2|3.7({1.0|39
Rise Time, Fall Time tt,t- |1.0]/34|09(33|10|31}10|36(10(3.6 ns
(20% to 80%)
Setup Time tset 15 — (15| — |10} — |15] — [15] — ns
Hold Time thold [09]| — [09| — |0.75 — [09] — |09 — ns
Toggle Frequency fTog |200| — |200| — |200| — (200| — |200| — MHz

-550C and +125°C test values apply to MC106xx devices only.

3-126



The MC10287/MC10687 is a dual high speed iterative
multiplier. It is designed for use as an array multiplier
block. Each device is a modified full adder/subtractor that
forms a single-bit binary product at each operand input of
the adder. Internal carry lookahead is employed for high
speed operation.

MC10287/MC10687

HIGH-SPEED
2 x 1 BIT ARRAY MULTIPLIER
BLOCK

An addition or subtraction is selected by mode controls
(MO, M1). The mode controls are buffered such that they
can be grounded or taken to a standard high logic level to
accomplish subtraction. When left open or taken to a low
logic level, MO and M1 cause addition.

-

POSITIVE LOGIC

co 9 ——A

a0 6

50 7 A0 b— 2 SO

b0 4

— B8O —

G0 5 c1

MO 3 ————r

a1l 11 N

3 Al —1 31

a1’ 10

b1 13 Pp = 400 mW

:]::>B1 — 15 c2 D = 400mW ity
b1 12 Ve = Pin 16(4)
M1 14 ———— Vgg = Pin 8(12)

\

NEGATIVE LOGIC

co 9 ———
a0 6

A — .
o 7 0 2 so
b0 4

BO c1
b0" 5
MQ 3 ————
al 1

Al 1 S
al” 10
b1 13

p/pkg (No Load) B1 b—o15 C2

b1 12
M1 14 ————

a0(10)

A0 ® BO ® MO
a0'(11)
b0(8)

b0’(9) A0 (BO (® MO)

g

|
\
—._ 2(6)
S 0 s0- A0 ® B0 O CO
_——
\
j

9
CO0(13) O~

NEGATIVE LOGIC

-

co (a0 ® 80 ® mO)

D)

\_

—~__C1-Cc0 (A0 (® 80 ® M0} + A0 (BO (® MO)
p
14 M~ M1
MI(2)O—1/W e |
1 \
—~ Al
a1(15) o A\\;\‘I(S')
a1'(14) _L A1 ®B1OMI 0 s1-a1@®81®CH
' T ek
. B1
orn) 12 A1 (B1 O M
b1°(16) —
Cco (A0 (® B0 (® MO) ® l
4 (a1 O B1OMND
)| ) [—

A

15(3)

0(80 ® MO) (A1 ® B1 ® M1)

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.
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MC10287/MC10687

FUNCTIONAL TRUTH TABLE

T ] T
flesernlneeerieessy|sssses|sssas|azoss|ozeaa 33853 ggezyzzsezieognnlRingalenga|Rag
e S :

UEHHHHHLLLHHHLHLLLHHHLLLLLLLLLHHHHHHH HHHLHLLLHHHLHLLLLLLLLLLthLL[L\LL
A..\lu.lHHHLLHHHLLLHLHHHLLLHH[LLHHHLHHHLHLL LLL.HlHHHLLLHLHHHHHHLHLLL“HHHHLILL
%2LHHLHLLHLHLHLHLLHLHHLHLLHLHHLHL[H\HH HLLHLHHLHLLHLHHLHLLHLHHLWLLLLH ITT
NQHLHLHLHLHLHLHLHLHLHLHLHLHLHLHLHLHLH T oI S| I JI{4T 2T oI o JI{2T o oo J2 04012
w7HHLLHHLLHHLLHHLLHHLLHHLLHHL?HHLLHHI HHLLHHLLHHL[HHLLHHLLHHLLWLLLIL.LLH
wGHHLLHHLLHHLLHHLLHHLLHHLLHHLLHHL[,HHL HHLLHHLLHHL(HHLLHHLLHHLLMLLlLLLHL
w.bLLLLHHHHLLLLHHH4HLLLLHHHHLLKLHHHHLL. IITITZIT|o 43Il T T ol s III|T oo oy o2 0 30T o4
W4LLLLHHHHLLLLHHHH[LLLHHHHLLLLHHHHLll HHHHL[LLHLHHHLLLLHHHHLLLL“LLLIHLLL
HWHHHHLLLLLLLLHHHHHHHHL‘LLMLLLLH‘H‘HHH‘H‘H" - - JJ 2 S ST IIII|II oo S0 g 5T sl
.mnHHHHLLLLLLLLHHHHHHHHLLLLLLLLHHHHHHM,HL[LLLLLLHHHHHNHHLLlLLLL [EINNETED o B (O )
MD_HHHHHHHHHHHHLLLLLLLLLLLLLLLLHHHHHHHWHHHHHHHHHLLLLAILLLLLLLLLLLHLLLLL.L
mHHHHHHHHHHHHHLLLLLLLLLLLL[LLLHHHHHHHTHHHHHHHH...L.llLLLLLLLLLLLL,HLLLLALL
W3HHHHHHHHHHHHHHHHHHHHHH\MHWHHHLLLlltL_LLLLlLLLLLLLLLLLLLLLLLLLL,LLLLLL\L
wMLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLlLLlLLLLLLLLLLLLLLLLLLLlLlLlLLLLLLLL

?

glomnmv|eereo R D Ia e E R N SRS 033(88583(253533(8¢8583 8 500398583]25028(28s
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MC10287/MC10687

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10287 only

\_

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10687 only

_J

Numbers at ends of terminals denote pin numbers for L and P packages.
Numbers in parenthesis denote pin numbers for F package.

ELECTRICAL CHARACTERISTICS

-55°C | -30°C | +25°C | +85°C |+125°C
Characteristic Symbol | Min{Max|Min|Max|Min|Max|Min|Max|Min Max Unit
Power Supply Drain Current Ig — 1106} — |106] — |96 | — |106]| — |106 | mAdc
Input Current linH uAdc
Pins 3,14 — {340 — |320f — |200| — [200| — |200
Pins 4,5,12,13 — |375} — [350| — |220f — [220| — |220
Pins 6,7,10,11 — |450| — |425| — |265| — |265| — |265
Pin 9 — |700| - |650| — |410| — |410| — [410
Switching Times ns
Propagation Delay tpd
C0Oto S0,C2 1114011136111 34|1.1|3.7|1.1|4.2
CO to S1 11149111147 ]11|45(11]4.7|1.1]|49
a0,a0’,b0,b0’ to SO,C2 1115011149 |11147|1.1]52[1.1]7.0
a0,a0’,b0,b0’ to S1 20/62|14|61|14|58|14|64{20|6.6
al,at’,b1,bl1 1o §1,C2 11147111147 :1114511.1148115(5.2
MO to S1; M1 to C2 3.0 14 |3.0| 13 |3.0(12.5/3.0{13.5[3.0({14.5
MO to C2 25|14 25|13 |3.0{125{2.5|13.5(25(|14.5
Rise Time, Fall Time t+,t- 1.1(34(|1.1(33}1.1{3.1]1.1|34|1.1|3.6 ns
(20% to 80%)

~55°C and +125°C test values apply to MC106 xx devices only.
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MC10287/MC10687

APPLICATION INFORMATION

The MC10287/687 is a stand alone fully iterative dual
multiplier cell. It is intended for use in parallel multiplier
arrays where maximum speed is desired. Each cell is a
modified gated adder/subtractor individually controlled
by a mode select line. Internal carry lookahead (also
called anticipated carry) is used to minimize sum and
carry out delay times.

The mode controls are specifically buffered such that
they can be grounded. Normally, MECL 10,000 device
inputs should not be placed at ground to establish a high
logic ievel. However, MO and M1 can be used at ground
potential for ease of layout in large arrays.

An array multiplier is defined as a multi-input, multi-
output combinational logic circuit that forms the product
of two binary numbers. Binary multiplication can be
treated 1 two categories, that s, simple magnitude multi-
plication and 4-quadrant multiplication (requiring both
positive and negative numbers).

MAGNITUDE BINARY MULTIPLICATION

Magnitude multiplication consists of the product of
two binary numbers in which all digits are number bits
(no sign bit). Magnitude representation then includes only
positive numbers.

Thus, for a 4-bit number X the representation is:

X=x3 x2 X1 XxQ
A 4-bit by 4-bit product becomes:
Z=XeY=(x3x2x1x0)ely3y2y7vyg)

The product consists of the sum of the single-bit prod-
ucts formed by this expression. The standard ‘‘parallelo-

TABLE 1 — TYPICAL MULTIPLY TIME FOR AN n-BIT BY
n-BIT BINARY MAGNITUDE ARRAY MULTIPLIER

Total Multiply Time
Number of Bits (ns) Package Count
4 14 6
8 25 28
12 39 66
16 44 120

gram’ matrix of the single-bit products (or summands)
can be written:

X3Y0 X2Y0 X1YQ X0YQ
X3Y1 X2Y1 X1vy1 XQY1
X3Y2 X2Y2 X1Y2 XQY2
X3Y3 X2y3 X1Y3 XQY3
27 26 25 24 23 213 2 20

The MC10287 is used in an array summing the single-
bit products to form the final result. It is observed that
the arithmetic product of binary digits Xj and y, 1s also the
logical product (x; times y; = Xj AND yi. The AND
function on the operand inputs of the MC10287 forms the
single-bit products of the matrix directly and sums them
internally.  For magnitude binary multiplication, the
MC10287 functions as a dual full adder (MO, M1 are
both low).

The partial product array can be summed using a
number of different technigues. The fastest technique is
some form of matrix reduction scheme that prevents
carry propagation until the final level of summation.
Several of these schemes are discussed in detail in
Reference 1.

As an example, if the matrix is rearranged and written
in a different form:

x0Y3
X1Y3 X3Y0 X2Y0 X1Y0Q XQV0
X2Y3 X3Y1 X2Y1 X1Y1 XQvY1
X3Y3 X3Y2 X2Y2 X1Y2 XQY2
z7 26 25 24 23 22 7] 120

FIGURE 1 - 4-BIT BY 4-BIT MAGNITUDE ARRAY MULTIPLIER

z4 23 z3 z1 20
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The summation of the partial products for this con-
figuration is shown in Figure 1. The number of MC10287's
for an n-bit by n-bit array is n(n-1)/2. Note also that the
least significant product bit (zg = xgyg) is formed by an
individual AND gate (negative logic).

Table 1 gives package count and typical multiplication
times for n-bit by n-bit magnitude multiplier arrays. The
multiply times do not include wiring delays, and the
package count does not include the gate for the least
significant product bit.

FOUR-QUADRANT MULTIPLICATION

Sign-magnitude and 2's complement representations
are commonly used for 4-quadrant multiplication. For
sign-magnitude representation, the binary word consists of
a sign bit and magnitude bits which indicate the absolute
value of the number. For a 4-bit example:

X = x5 X2 X1 XQ
ForXeY=2
Z=XeY={xgx2x1x0) e (vsv2v1vQ)

An array multiplier tor this representation consists of
an (n-1)-bit by (n-1)-bit magnitude multiplier that pro-
duces the product of the magnitude bits of X and Y and
of logic that produces the proper product sign bit
(15 = Xg @ V3)<

2’s complement representation also inciudes a sign
bit which is a negative bit Thatis:

X = -x3 x2 x1 xQ
where x3 is the sign bit. The product of two 4-bit 2's
complement numbers becomes:

Z-=XeY:({-x3x2x1xp)e (-y3vy2v1ivQ

The matrix for this expression is:

“X3Y0 X2Y0 X1Y0 X0v0
TX3Y1 X2Y1 X1yl XQvi
TX3Y2  X2Y2 X1¥Y2 X0Y2

X3Y3 -X2Y3 -X1¥Y3 ~X0Y3

27 76 75 24 23 z9 Z1 z0

The product is the sum of this array of single-bit
products. However, notice that several summands are nega-
tive quantities. Therefore, they can not be simply added
as 1s the magnitude binary multipher. The subtraction
capability of the MC10287 is utilized when considering
these negative quantities.

A standard full adder 1s symbolized as:

A

/

- \
L e
S

Cout

in which all inputs are positive quantities. |If one input is
negative (such as B), the outputs Coyt and S must be
coded such that they can represent the 4 possible output
conditions. If B can be a negative one or zero, the net
output can then be:
-1
0
+1
+2
If Cout. whose weight is twice that of S, is assigned a
positive value and S is a negative value, the above values
can be represented:

net output =

netoutput=2e Coyt — S

where:
-1=0-1
0=0-0
+1=2-1
+2=2-0

If the truth table is written and logic equations gener-
ated, the result is a subtractor. That is, a subtractor used
in place of a full adder produces the proper outputs. The
symbol for the subtractor is:

COUY

Also, if the input variables are muitiplied by -1, the
outputs also are multiplied by -1. Thus, the following
devices are equivalent:

A A
v " ! ®
— ’/
/K‘F\,‘* Cin = @‘"”_“ -Cin
~
» > |
Cout ‘ “Cout i
S S
| o Vs
.
Cin = (—)4 - Cin
Vs | » !
Cout 3 Cout l
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A basic adder/subtractor can then handle all the varying
situations that appear in the multiplication matrix.
If the 2's complement matrix is rearranged:

-X0Y3
“X1¥3 -X3Y0 X2Y0 X1YQ X0Y0
“X2Y3 -X3y1  X2Y1 X1yl XQY1

X3Y3 -X3Y2 X2y2 X1Y2 XQY2
27 26 25 24 23 29 21 20

The adder/subtractor array for this configuration is
shown in Figure 2. Care must be taken to insure that the
proper mode of operation (add or subtract) appears at
each summing node as a function of the positive and
negative weighted inputs.

The summand matrix can be altered different ways to
speed up the muitipiier array. Reference 2 discusses the
algorithm used with the MC10287 in detail. Also, the
techniques of Reference 1 also apply to 2's complement
arrays using the MC10287.

Table 2 gives typical multiply times for 2's complement
arrays for n-bit by n-bit multipliers.

TABLE 2 — TYPICAL MULTIPLY TIME FOR AN n-BIT BY
n-BIT 2’s COMPLEMENT ARRAY MULTIPLIER

Tatal Multiply Time
Number of Bits (ns) Package Count
4 14 6
8 25 28
12 39 66
16 a4 120

IMPROVED SWITCHING DELAYS

The specified ac switching delays are given for output
loading of 50 2 to -2 volts. With lower output current,
propagation delays will be improved and decreased multi-
ply times can result. For output loading of 1 k2 to VEE.
the following delays are typical.

Input Output Delay (ns)
co c2 1.7
a0 c2 2.8
a0 SO 2.7
b0 SO 3.1
a0 S1 3.9
b0 S1 4.4
MO S1 8.5

REFERENCE AND ACKNOWLEDGEMENT

The techniques for implementing the MC10287 in
multiplier arrays resulted from work done originally at
M.I.T. Lincoln Laboratories. Also, applications information
presented here developed in part from personal corres-
pondence with P. Blankenship of Lincoln Labs. The
following references are useful in developing multipliers
using the MC10287:

1. A. Habibi and P.A. Wintz, “Fast Multipliers,” /EEE
Trans. Computers (Short Notes), Vol. C-19, Feb.
1970, pp. 1821587,

2. S.D. Pezaris, “A 40-ns 17-Bit by 17-Bit Array
Multiplier””, /EEE Trans. Computers, Vol. C-20,
Number 4, April, 1971, pp. 442-447.

FIGURE 2 - 4-BIT BY 4-BIT 2’sCOMPLEMENT ARRAY MULTIPLIER
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MCM10139/MCM10539

32 x 8-BIT PROGRAMMABLE
READ-ONLY MEMORY

~

1] oo Vec 16

2 g o1 o) =R 1]

3 o2 A4 14

acCqo3 A3 313

5 ] D4 A2112
L SUFFIX F SUFFIX 6 — os IR ==1%)

CERAMIC PACKAGE CERAMIC PACKAGE

7 ] 06 A0 D10
CASE 620 CASE 650 :

8 Vee 0739

Typical Address Access Time = 15 ns

Typical Chip Select Access Time =10 ns

Prior to programming, all stored bits are at 50 k2 Input Pulldown Resistors on all inputs
logic O (low) levels. The logic state of each bit Power Dissipation (520 mW typ @ 25°C)

can then be changed by on-chip programming Decreases with Increasing Temperature
circuitry. The memory has a single negative

logic chip enable. When the chip is disabled

(CS = high), all outputs are forced to a logic O

The MCM10139/10539 is a 256-bit field
programmable read only memory (PROM).

(low).

BLOCK DIAGRAM

A0 0

Al

nput 32x8
Decoder Array and

A2 12
Associated Drivers

A3 13

HHHH

A4 14
Sense Sense Sense Sense
Amplitier Amphitier Amplitier Amphitier
6 a 2 0
Lenge enise Hense Hense
Amplitier Amplitier Ampiitier Amplitier
7 5 3 1
CH1H f I f 1 f I ? %
9 7 6 5 4 3 2 1
D7 D6 05 D4 03 D2 o1 Do
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MCM10139/MCM10539

ELECTRICAL CHARACTERISTICS

-55°C -0°C +25°C +75°C +125°C
Characteristic Symbol Min Max Min Max Min Max Min Max Min Max Unit
Power Supply Drain Current lEE - 160 - 150 - 145 - 140 - 160 mAdc
Input Current High linH - 450 - 265 - 265 - 265 - 265 | pAdc
Logic 0" Output Voltage VoL Vdc
MCM10139 - - -2.010}-1.665|-1.990|-1.650|-1970|-1.625 — -
MCM10539 -2.060(-1.655 - - -1.990|-1.620 - - -1.960|-1.545
SWITCHING CHARACTERISTICS (Note 1)
MCM10139 MCM10539
(VEg =-5.2Vdc :5%: | (VgEg=-5.2Vdc 5 %:
Characteristic Symbol | Tp =0°Cto +75°C) | Tp =-55°C to +125°C) Conditions
Chip Select Access Time tACS 15 ns Max *
Chip Select Recovery Time | trcs 15 ns Max - Measured from 50% of input to 50%
Address Access Time tAA 20 ns Max . of output. See Note 2
Rise and Fall Time tr, tf 3.0ns Typ * Measured between 20% and 80% points.
g\i:tult’:z;;a:an::ac:w CCO.:t gg zi m:: : Measured with a pulse technique.

NOTES: 1. Testcircuit characteristics: Ry = 50 §2, MCM10139, 100 2, MCM10539. CL <50 pFincluding jig and stray capacitance.
For Capacitance Loading <50 pF, delay should be derated by 30 ps/pF.

IN]

The maximum Address Access Time is guaranteed to be the Worst Case Bit in the Memory

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook

*To be determined; contact your Motorola representative for up to date information

3-134




MCM10139/MCM10539

RECOMMENDED PROGRAMMING PROCEDURE™*

The MCM10139 is shipped with all bits at logical ““0’* (low). To write logical ““1s”, proceed as follows.

MANUAL (See Figure 1)
Step 1 Connect VEg (Pin 8) to -56.2 V and V¢ (Pin 16) to
0.0 V. Address the word to be programmed by applying
-1.2 to -0.6 volts for a logic '1"" and -5.2 to -4.2 volts for a logic
0’ to the appropriate address inputs.

Step2  Raise Vg (Pin 16) to +6.8 volts.

Step 3 After Vce has stabilized at +6.8 volts (including any
ringing which may be present on the Vcc line), apply
a current pulse of 2.5 mA to the output pin corresponding to the
bit to be programmed to a logic 17",

Step4  Return Ve to 0.0 Volts

CAUTION

To prevent excessive chip temperature rise, Vc should not

be allowed to remain at +6.8 voits for more than 1 second.
Step 5 Verify that the selected bit has programmed by con-
necting a 460 §2 resistor to -5.2 volts and measuring
the voltage at the output pin. If a logic 1" 1s not detected at the
output, the procedure should be repeated once. During verification
V| should be -1.0 to -0.6 volts.
Step 6 If verification 1s positive, proceed to the next bit to
be programmed.

AUTOMATIC (See Figure 2)

Connect Vgg (Pin 8) to -5.2 volts and V¢c (Pin 16)
to 0.0 volts. Apply the proper address data and raise VcC
(Pin 16) to +6.8 voits.

Step 1

After a minimum delay of 100 us and a maximum delay
of 1.0 ms, apply a 2.5 mA current pulse to the first bit to
be programmed (0.1 < PW < 1 ms).

Step 2

Repeat Step 2 for each bit of the selected word specified
as a logic 1", (Program only one bit at a time. The delay
between output prograrmming puises should be equal to or less than
1.0 ms.)

Step 3

After all the desired bits of the selected word have been
change address data and repeat

Step 4
programmed,
Steps 2 and 3.

NOTE: If ali the maximum times listed above are maintained, the
entire memory will program in less than 1 second. Therefore, 1t
would be permissible for Vo to remain at +6.8 volts during the
entire programming time.

Step 5 After stepping through all address words, return Ve to
0.0 volts and verify that each bit has programmed 1t Gin
or more bits have not programmed, repeat the entire procedure
once. During verification Vi should be -1.0 to -0.6 volts.

*NOTE: For devices that program incorrectly —return seriahized units with individual truth tables. Noncompliance voids warranty.

PROGRAMMING SPECIFICATIONS

Limits
Characteristic Symbol Min Typ Max Units Conditions
Power Supply Voltage VEE -5.46 -5.2 -4.94 Vdc
To Program Veer +6.04 +6.8 +7.56 Vdc
To Verify Veev 0 0 0 Vdc
Programming Supply Current lccp - 200 600 mA Vee = +6.8 Vde
Address Voltage V| Program -1.2 - -0.6 Vdc ]
Logical 1" VH Verify -1.0 - -0.6 Vdc
Logical "0 ViL -5.2 - -4.2 Vdc
Maximum Time at Ve = VoCP - 1.0 sec
Output Programming Current lop 20 25 3.0 mAdc
Qutput Program Pulse Width p 0.5 - 1.0 ms
Qutput Pulse Rise Time - - - 10 us
Praogramming Pulse Delay (1) N
Following V¢ change ty 0.1 - 1.0 ms
Between Output Pulses ty? 0.01 - 1.0 ms

NOTE 1. Maximum is specified to minimize the amount of time Vg is at +6.8 volts.
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MCM10139/MCM 10539

FIGURE 1 - MANUAL PROGRAMMING CIRCUIT

t6.8V 0.0V +15 V

Program Verity

-o8vV. L
o B

(Momentary) |

o Address 16
———O
I
.
—
—t |
4 o o | 5.2V
————0*
O—(ce
[e} 8
pen 7.5k
(All Outputs)
VEE VEeE D
-5.2 V -56.2V VEE
-5.2V

FIGURE 2 — AUTOMATIC PROGRAMMING CIRCUIT

oo _| u L

T

vee | B L

1 2 3

ﬂ‘ D E pligigiggligiaisill

Ty —o p-——

-

<1 Second
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MCM10143

8 X 2 MULTIPORT REGISTER
FILE (RAM)

- A

8 x 2 MULTIPORT REGISTER FILE
(RAM)

The MCM10143 is an 8 word by 2 bit multiport register file
(RAM) capable of reading two locations and writing one loca-
tion simultaneously. Two sets of eight latches are used for data
storage in this LS| circuit.

WRITE

The word to be written is selected by addresses Ag—A2. Each bit
of the word has a separate write enable to allow more flexibility in
system design. A write occurs on the positive transition of the clock.
Data is enabled by having the write enables at a low level when the

clock makes the transition. To inhibit a bit from being written, the L SUFFIX
bit enable must be at a high level when the clock goes low and not CERAMIC PACKAGE
CASE 623

change until the clock goes high. Operation of the clock and the bit
enables can be reversed. While the clock is low a positive transition of
the bit enable will write that bit into the address selected by Ag—A2.

READ

When the clock is high any two words may be read out simulta
neously, as selected by addresses Bg- B2 and Cg-Cp, including the
word written during the preceding half clock cycle. When the clock
goes low the addressed data is stored in the slaves. Level changes on PIN ASSIGNMENT
the read address lines have no effect on the output until the clock
again goes high. Read out is accomplished at any time by enabling
output gates (Bp-B1), (Co -C1q).

I A
1 L] Vcco Vee [0 24

! i
. 2 O3 a8y Veer £ 23
Uhd 1
Clock to Data out = 5 ns (typ) 3 1 asg Qcy 7122
(Read Selected) 4[] REg Qcg ‘L"] 21
Address to Data out = 10 ns (typ) 5] 8, HEC t-_-l 20
(Clock High) !
. 6 (] Bg Clock © 3 19
Read Enable to Data out « 2.8 ns (typ)
(Clock high, Addresses present) 70T 8 C2 318
Pp 610 mW/pkg (typ no load) 8 1 WE, co F1 17
9 1. WEg cy 71716
10 L] Do Ayt 18
TRUTH TABLE ]
*MODE INPUT OUTPUT Mg Ao 114
stClock | WEg [WEy | Do | D1 | REg| REC | QB | @By [ QCo| QCy 12 L] Vg Ay 7313
Write L L L H H H H L . L L B i
Read H o fa) i L . H H H H
Read H oL o " » B L L H H H H
Read Lo*HL H H Bl > L [ H H H
Write L *H L L L H H H L L L L
Read H W ) D N L L L H L H

**Note Clock occurs sequentially through Truth Table
"Note AQ A2 BOB2 and CO C2 are all set 1o same address focation
throughout Table

\ o Don't Care /

3-137




MCM10143

BLOCK DIAGRAM

l

ps]
m
o
I

Multi- Slave Output 2
6 ple'xer o 8.-bit 1 Géte —-0 Q84
Bo 07—» Read B-bit 1 B-bit 1
B O—-——P‘s Decoder —4¢
By O——» B
Multi- Output 3
Slave
. ple}xer Lo Bobito the O QBg
B-bit O B-bit O
Write
NE 9 e 8 x1
WE
¢ o 10 o AmPllfcer Master Latches
Do o Bit 0 git O
19
Clock O0——¢
14
Ao o— Write
A1 0—21 s Decoder
Az 013 A
& Write Bt 8 x1
WE, o8 Amplifier Master Latches
0; oLl o Bit1 — Bit 1
L Multi- ¢! Slave Output | 55
plexer Cobit 1 Gate ——-O0 QC;
C-bit 1 C-bit 1
Co o%——{ Read
Cq O——>1§ Decoder
Cr O——p C i-
2 Multi Ll Slave Qutput 21
plexer C.bit O Gate ——O0 QCgq
C-bit 0 C-bit 0

3-138




MCM10143

ELECTRICAL CHARACTERISTICS

0°c +25°C +75°C
Characteristics Symbol Min | Max | Min | Typ | Max |[Min | Max Unit
Power Supply Drain Current g — 150 - 118 | 150 — 150 mAdc
Input Current linH uAdc
Pins 10, 11, 19 — 245 - - 245 - 245
All other pins - 200 - — 200 - 200
Switching Times @ ns
Read Mode
Address Input tg £ QB + 40 | 153 | 45 10 145 | 45 | 155
Read Enable tRE-QB+ 11183 | 12| 35|50 [12] 55
Data tClock +QB - 1.7 1 73 {20 | 50 70 (20| 76
Setup
Address tsetup (B —Clock =) - - 85 | 55 - - -
Hold
Address thold(Clock — B +) - - |-15]|-45]| - - —
Write Mode
Setup
Write Enable tsetup (WE -Clock+) | — - 70 | 40 - - -
tsetup(WE +Clock =) | — - 10 [-20] — - -
Address tsetup (A ~Clock +) - - 8.0 | 50 - - —
Data tsetup(D —Clock +) - - 50} 20 - . -
Hoid
Write Enable thold(Clock~-WE+) | — | — | 58|28} — | - | -
thold(Clock+WE-) | — | — | 10 |=20} — | — | -
Address thold(Clock + A +) - - 10 | -30] - - -
Data thold(Clock +D+) - - 10 1-20] - ~ -
Write Pulse Width PWWE — — 8.0 5.0 - - -
Rise Time, Fall Time Ty, U 11 ] 42 | 1 25140 |11 45
(20% to 80%)

@AC timing figures do not show all the necessary presetting conditions.
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-

Access (Clock High) g

as

Enable
RE

Data
(Address Selected)

Clock

Setup and Hold 8

Clock

READ TIMING DIAGRAMS

'RE-QB+

tRE+QB-

.

FIGURE 1

FIGURE 2

FIGURE 3

FIGURE 4
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K WRITE TIMING DIAGRAM

Enable Setup

WE FIGURE 5
- tsetup —l
Clock t /r
Enable Hold
WE ———\_— FIGURE 6
Clock thold
Disable
WE FIGURE 7
tsetup tho Id
Clock
Pulse Width
Clock FIGURE 8
o - t>> tsetup t>>thoid -
WE tmin
Address

FIGURE 9

K Clock /]
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MCM10144/MCM10544

256 X 1-BIT RANDOM
ACCESS MEMORY

ot cs1 €5 &8s The MCM10144/10544 is a 256 word
| | X 1-bit RAM. Bit selection is achieved by
. s B ,,Jﬁ, s ll ] means of an 8-bit address A0 through A7.
} Data Out L Chip : Thé active-iow chip select allows memor.y
! Butfer 1"7 Select | expansion up .to 2048 words. The fast cf\lp
U I .| select access time allows memory expansion
i without affecting system performance.
[ B | The operating mode of tiﬁ RAM (CS inputs
] Sense [ low) is controlied by the WE input. With WE
; Amplifier | § low the chip is in the write mode—the output
a0~ N 7‘ ¥7777*74—-J ‘P—vj is low and the data present at D;n is stored
A1 2 ;;g ‘ - 7,_‘,_,1‘_“4‘_‘_7‘ i Dg }T we ?t The selected address. With WE high the chip
_sj ﬁg i i 32x8 | | Sa is in the read mode—the data state at the
A2 ——= £ 43 r‘_"i Me”;‘:i:vc"“ f"‘j 2c E selected memory location is presented non-
A3 4_11‘ 38« ! L _____I,,,V_J i 22 lrr" Oin inverted at Dy ¢
ad wvii g»’_ i [ B . ; ° ! ® Typical Address Access Time = 17 ns
B ‘ Bit Address Butfer/ ; L ® Typical Chip Select Access Time —- 4.0 ns
} 1/8 Decoder | ® 50 k{2 Input Pulldown Resistors on Chip
L_T‘T_h_‘..ﬁT] Select
I - } )'_ ® Power Dissipation (470 mW typ @ 25°C)
A5 A6 A7 Decreases with Increasing Temperature
® Pin-for-Pin Replacement for F10410
TYTRUTH TABLE
MODE INPUT ouUTPUT
cs* WE Din Bout PIN ASSIGNMENT
Write 0" L L L L
Write 17 L L H L
Read L H o) Q —
Disabled H @ & L Y
*Cs = CS1+CS2+CS3 - Don't Care E["T1a
-]
12
T
F SUFFIX 10
CERAMIC PACKAGE __ L.
L SUFFIX CASE 650 8L Vee A4l e
CERAMIC PACKAGE b e
CASE 620

~
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MCM10144/MCM10544

ELECTRICAL CHARACTERISTICS

-55°C | 0°c | +25°C | +75°C |+125°C
Characteristic Symbol | Min|Max |Min|Max |Min|Max |Min{Max [Min{Max | Unit
Power Supply Drain Current IEE — {140 — {135 — |130{ — |125]| — [125 | mAdc
Input Current High linH — {375 — |220] — |220] — |220| — [220 | mAdc

-65°C and +125°C test values apply to MC105xx devices only.

SWITCHING CHARACTERISTICS (Note 1)

MCM10144 | MCM 10544
TAo=0to |Tp =-55to
+75°C, +125°C,
VEE = VEE =
-5.2 Vdc -5.2 Vdc
+ 5% +5%
Characteristics Symbol| Min | Max | Min | Max | Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tacs | 20 | 10 | 20| 10 input to 50% of output.
Chip Select Recovery Time tres | 20| 10 | 20| 10 See Note 2.
Address Access Time taa | 70 | 26 | 70| 26
Write Mode ns | twsa =8.0ns
Write Pulse Width tw 25 - 25 - Measured at 50% of
Data Setup Time Prior to Write twsp | 2.0 - 2.0 - input to 50% of output.
Data Hold Time After Write twHD | 20 -1 20 - tw = 25 ns.
Address Setup Time Prior to Write twsa | 8.0 — 8.0 —
Address Hold Time After Write twHA | 0.0 - 0.0 —
Chip Select Setup Time Prior to twscs| 20 - 20 -
Write
Chip Select Hold Time After Write | twHcs| 2.0 - 20 -
Write Disable Time tws | 25| 10 | 25| 10
Write Recovery Time WR 25 10 25 10
Rise and Fall Time te, tf ns Measured between 20%
and 80% points.
Address to Output 1.5 7.0 1.5 7.0
CS or WE to Output 15 50 1.5 50
Capacitance pF Measured with a pulse
Input Capacitance Cin — 5.0 - 5.0 technique.
Output Capacitance Cout - 8.0 - 8.0

NOTES: 1. Testcircuit characteristics: Rt =50 ©2, MCM10144; 100 2, MCM10544. C|_ < 5.0 pF (including jig
and stray capacitance). Delay should be derated 30 ps/pF for capacitive load up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design
Handbook.
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MCM10145/MCM10545

16 X 4-BIT REGISTER FILE
(RAM)

~ A

Qo (03] Q2 Q3 s

? T ? The MCM10145/10545 is a 16 word X 4-bit
T' ?2 IS 1a 3 RAM. Bit selection is achieved by means of
el I g ot oue o a 4-bit address AQ through A3.

Buffer Butfer Butter Butter Butfer The activelow chip select allows memory
expansion up to 32 words. The fast chip
select access time allows memory expansion
without affecting system performance.

The operating mode of the RAM (CS input
low) is controlled by the WE input. With WE
[ low the chip is in the write mode—the output

Sense

Sense Sense Sense is low and the data present at D is stored at
10 the selected address. With WE high the chip
A0 O—r . .
T T 1 is in the read mode—the data state at the
selected memory location is presented non-
inverted at Q.
Cell Array °

9
A10—

16 x 4 Memory
; Typical Address Access Time = 10 ns
A20——

1/16 Decoager

® Typical Chip Select Access Time = 4.5 ns
® 50 k{2 Pulldown Resistors on All Inputs
® Power Dissipation (470 mW typ @ 25°C)

Write and Decreases with Increasing Temperature
Data in Bufter 13

Address Bufter/

6
A3 00—

5 a ARl 12

PIN ASSIGNMENT

[o} [} ] ]

oo o1 02 03

A
g an Vee 16
2C—jao Q22— 15
3cC—<cs Q3f— 14
4o WE /)13
sC—] oo p3f—, 12
6] A3 D21
73 A2 Ao 10
8] Vee A9

TRUTH TABLE
MODE INPUT ouTPUT
WE | 0, @n

Write 0"

Write ""1°"

Read

I|r|rir |

I Nl
elelzlr
rlo|rir

Disabled
L SUFFIX ¢ = Don’t Care.
CERAMIC PACKAGE
CASE 620

FIGURE 1 — CHIP ENABLE STROBE MODE

t— tcHD

bt s ] tCHW
w

F SUFFIX tcsa —

CERAMIC PACKAGE s
N y—
CASE 650

\_ J
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MCM10145/MCM 10545
ELECTRICAL CHARACTERISTICS

-55°C 0°c +25°C | +75°C |+125°C

Characteristic Symbol | Min Max|Min Max|Min Max |[Min Max |[Min Max Unit
Power Supply Drain Current IEE — 135 — 130 — 125| — 120| — 120 | mAdc
Input Current High linH — 375 — 220 — 220 — 220| — 220 | muAdc

55°C and +125°C test values apply to MC105xx devices only.

SWITCHING CHARACTERISTICS (Note 1)

MCM10145 | MCM10545
TAo=0to |Tp=-55to
+75°C, +125°cC,

VEE = VEE =
-5.2 Vdc -5.2 Vdc
+ 5% + 5%
Characteristics Symbol | Min | Max | Min | Max | Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tacs | 20| 80 | 20| 10 input to 50% of output.
Chip Select Recovery Time trcs | 20| 80 | 20| 10 See Note 2.
Address Access Time taa | 40| 15 | 40| 18
Write Mode ns twsA =5 ns
Write Pulse Width tw 8.0 - 8.0 - Measured at 50% of
Data Setup Time Prior to Write twsp | O - 0 - input to 50% of output.
Data Hold Time After Write twHD | 3.0 - 4.0 - tyy =8 ns.
Address Setup Time Prior to Write twsa | 50 - 5.0 -
Address Hold Time After Write twHa | 1.0 - 3.0 -
Chip Select Setup Time Prior to twscs | O - | 50 -
Write
Chip Select Hold Time After Write | tyyqcs | O - 0 —
Write Disable Time tws 20| 80 | 20| 10
Write Recovery Time twrR | 20| 80 | 20| 10
Chip Enable Strobe Mode ns Guaranteed but not
Data Setup Prior to Chip Select tCcsSD 0 — — - tested on standard
Write Enable Setup Prior to tCsSwW 0 - - - product. See Figure 1.
Chip Select

Address Setup Prior to Chip Select tCSA 0 - — -
Data Hold Time After Chip Select tcHD | 20 — - —

Write Enable Hold Time After tICHW 0 - - -
Chip Select
Address Hold Time After Chip tcHA | 40 - - -
Select
Chip Select Minimum Pulse Width tcs 18 — — —
Rise and Fall Time ty, tf ns Measured between 20%
Address to Output 1.5 7.0 15 7.0 and 80% points.
CS to Output 15| 50 | 15| 5.0
Capacitance pF Measured with a pulse
Input Capacitance Cin — 6.0 - 6.0 technique.
Output Capacitance Cout - 8.0 - 8.0

NOTES: 1. Test circuit characteristics: RT =50 2, MCM10145; 100 2, MCM10545. C|_ < 5.0 pF (including jig
and Stray Capacitance). Delay should be derated 30 ps/pF for capacitive loads up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.
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MCM10146/MCM10546

1024 X 1-BIT RANDOM
ACCESS MEMORY

Oout CS
- h [,‘1_,,
Data Out - Chip
Butfer Select
Sense
Amplifier
2 Lo
ao —~ (S
g 1 |
3 Lo o
Al —d © T —_— 2 —
o o o=
Al <38 32x32 sa |
A2 —— DO | Memory Cell °c
5 QE‘ Array T
A3 —— 5 | 35 }—
oo ? o 15
L L
A4 —-
1/32 Bit Address
Buffer/Decoder
;7 19 }m EERRE!
A5 A6 A7 A8 A9
TRUTH TABLE
MODE INPUT QUTPUT
cs WE Oin Dout
Write 0" L L L L
Write "1 L L H L
Read L H ® Q
Disabled H [ ® L
@ = Don’t Care
L SUFFIX
CERAMIC PACKAGE
CASE 620

\

The MCM10146/10546 is a 1024 X 1-bit
RAM. Bit selection is achieved by means of
a 10-bit address, AO to A9.

The active-low chip select is provided for
memory expansion up to 2048 words.

The operating mode of the RAM (CS input
low) is controlled by the WE input. With WE
low, the chip is in the write mode, the output,
Dout, is low and the data state present at
Din is stored at the selected address. With WE
high, the chip 1s in the read mode and the data
stored at the selected memory location will be
presented non-inverted at Dgyt. (See Truth
Table.)
® Pin-for-Pin Compatible with the 10415
® Power Dissipation (520 mW typ @ 25°C)

Decreases with Increasing Temperature
® Typical Address Access of 24 ns
® Typical Chip Select Access of 4.0 ns
® 50 k{2 Pulldown Resistor on Chip Select
Input

PIN ASSIGNMENT

S
1 Oout Vecc o e
2] A0 Din 215
3 A1 CS o4
4 A2 WE 13
5 A3 A9 312
6 ] A4 A8 311
7C3 A5 A7 310
8 ] Vg A6 9
F SUFFIX
CERAMIC PACKAGE
CASE 650-03

J
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MCM10146/MCM10546

ELECTRICAL CHARACTERISTICS

-55°C 0°c +25°C +75°C +125°C
Characteristic Symbol | Min Max Min Max Min Max Min Max Min Max Unit
Power Supply Drain Current IEE - 155 - 150 - 145 125 ~ 125 mAdc
Input Current High linH — 375 — 220 - 220 220 - 220 uAdc
Logic 0" Output Voltage VoL |-1.970|-1.655|-1.920{-1.665|-1.900|-1.650 [-1.880|-1.625|-1.870|-1.545| Vdc
NOTE: -55°C and +125°C test values apply to MCM105XX only.
SWITCHING CHARACTERISTICS (Note 1)
MCM10146 MCM10546
Tao=0to Ta=-55to
+75°C, +125°¢C,
VEg =-5.2Vdc | Vgg =-5.2 Vdc
+ 5% + 5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured at 50% of input
Chip Select Access Time tACS 2.0 7.0 2.0 8.0 to 50% of output.
Chip Select Recovery Time tRCS 2.0 7.0 2.0 8.0 See Note 2.
Address Access Time tAA 8.0 29 8.0 40
Write Mode ns twsa = 8.0 ns.
Write Pulse Width tw 25 - 25 - Measured at 50% of input
(To guarantee writing) to 50% of output.
Data Setup Time Prior to Write twsD 5.0 - 5.0 - tw =25 ns
Data Hold Time After Write WHD 5.0 - 5.0 -
Address Setup Time Prior to Write tWSA 8.0 - 10 -
Address Hold Time After Write tWHA 20 - 8.0 -
Chip Select Setup Time Prior to tWsCs 5.0 - 5.0 -
Write
Chip Select Hold Time After Write tWHCS 5.0 - 5.0 -
Write Disable Time tws 28 7.0 28 12
Write Recovery Time WwR 28 7.0 28 12
Rise and Fall Time tr, U ns Measured between 20% and
CS or WE 1o Quitput 15 4.0 15 4.0 80% points.
Address to Output 15 8.0 15 8.0
Capacitance pF Measured with a pulse
Input Capacitance Cin - 50 - 5.0 technique.
Qutput Capacitance Cout - 8.0 — 8.0
NOTES: 1. Test circuit characteristics: Rt = 50 £2, MCM10146; 100 2, MCM10546. C|_ < 5.0 pf including jig and stray capacitance.

For Capacitance Loading - 50 pF, delay should be derated by 30 ps/pF.
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory
3 For proper use of MECL Memories in a system environment, consult MECL System Design Handbook
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MCM10147/MCM10547

128 X 1-BIT
RANDOM ACCESS MEMORY

a )

Pout csi cs2 The MCM1047/10547 is a fast 128-word
15 1‘4 113 X 1-bit RAM. Bit selection is achieved by
means of a 7-bit address, AO through AG.
Data Out Chip The active-low chip selects and fast chip
Buffer "‘] Select select access time allow easy memory expansion
! up to 512 words without affecting system
| performance.
Sense The operating mode (Cs inputs low) is
Amplifier controlled by the WE input. With WE low the
A0 —2] N chip is in the write mode—the output is low and
3 :: N 5 . the data present at D;, is stored at the selected
AT =3 rors ©% [12 WE  address. With WE high the chip is in the read
a2 —24 §§ e Memory Cell fo—o ‘:'2 mode—the data state at the selected memory
N . g Array é . Oin location is presented non-inverted at Dy ¢.
T ? 6 n ® Typical Address Access Time of 10 ns
3 ® Typical Chip Select Access Time of 4.0 ns
Bit f}:déiszo?’::fer/ ® 50 k&2 Input Pulidown Resistors
on All Inputs

‘6 i7 I’O ® Power Dissipation (420 mW typ @ 25°C)
Decreases with Increasing Temperature
® Similar to F10405

A4 A5 A6

PIN ASSIGNMENT

TRUTH TABLE
1Cdveer Vecaf—316

MODE INPUT QUTPUT
2] A0 Dout [T15 — —
- cs* WE Din Dout
3: Al cst 4 Write "'0"" L L L L
a[] A2 cs2[ 13 Write 1" L L H L
5] A3 WE [ 12 Read % H ® a
6] A4 Din Disabled H ® P L
10— As A6 =10 *Cs = CS1+Cs2 ¢ = Don't Care.
8["] Vee NC[TTo
| S— —_—

F SUFFIX
CERAMIC PACKAGE

L SUFFIX
CERAMIC PACKAGE
CASE 620 CASE 650

N /
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MCM10147/MCM 10547

ELECTRICAL CHARACTERISTICS

-55°C | 0°C | +25°%C | +75°C |+125°C
Characteristic Symbol | Min [Max|Min|Max|Min|Max|Min[Max |{Min[Max | Unit
Power Supply Drain Current IEE — (115 — |105| — |100| — |95 | — | 95 [ mAdc
Input Current High linH — |375] — {220| — [220| — |220| — |220 | uAdc
55°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1)
MCM10147 MCM10547
Tao=0t0+75°C, [T =-55t0+125°C,
VEE =-5.2Vdc +5% | VEg = -5.2 Vdc :5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tACS 20 8.0 . . input to 50% of output.
Chip Select Recovery Time tRCS 20 8.0 - * See Note 2.
Address Access Time tAA 5.0 15 . *
Write Mode ns twsa =4.0ns
Write Pulse Width tw 8.0 - . - Measured at 50% of input
Data Setup Time Prior to Write twsD 1.0 = * = to 50% of output.
Data Hold Time After Write tWHD 3.0 - * - ty = 8.0 ns.
Address Setup Time Prior to Write tWSA 4.0 - " -
Address Hold Time After Write WHA 3.0 - * -
Chip Select Setup Time Prior to Write | tywsCs 1.0 - * -
Chip Select Hold Time After Write tWHCS 1.0 - * -
Write Disable Time tws 20 8.0 . .
Write Recovery Time tWR 2.0 8.0 * *
Rise and Fall Time tr, b 15 50 * » ns Measured between 20% and
80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin - 5.0 - * technique.
Qutput Capacitance Cout - 8.0 — .

NOTES: 1.

CL < 5.0 pF (including jig and stray capacitance).
Delay should be derated 30 ps/pF for capacitive load up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.
*To be determined; contact your Motorola representative for up-to-date information.
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MCM10148/MCM10548

64 X 1-BIT
RANDOM ACCESS MEMORY

Sense
Amphfier
Y — ' __
o
30 5 x >
ar—4 28 ] E e
ol 22 | 8x8 2
A2 e S L_.- Memory Cell °c
I3 ~ ! Array { < -
40 | z < o
’ v - ] | 8 I3 in
S i |
L !
t z L
Bit Address Butfer/
1/8 Decoder

17 |9 tm
A3 A4 A5

PIN ASSIGNMENT

R —
' Veer Veez2 316

2] A0 Dout 7315

30 a1 N.C. 4

a1 ¢sa Din 13

3 — ) WE [ J12

6] A2 N.C TN

e As e CERAIIVISI(L:JT’ZZ(KAGE
80— Vee Aef"3a CASE 620

~

The MCM10148/10548 is a fast 64-word X
1-bit RAM. Bit selection is achieved by means
of a 6-bit address, AO through AS5.

The active-low chip selects and fast chip
select access time allow easy memory expansion
up to 256 words without affecting system
performance.

The operating mode (CS inputs low) is
controlled by the WE input. With WE low the
chip
and the data present at Djy is stored at the
selected address. With WE high the chip is
in the read mode—the data state at the selected
memory location is presented
at D

is in the write mode—the output is low

non-inverted

out:

® Typical Address Access Time of 10 ns

® Typical Chip Select Access Time of 4.0 ns

® 50k Input Pulldown Resistors
on All Inputs

® Power Dissipation (420 mW typ @ 25°C)
Decreases with Increasing Temperature

TRUTH TABLE

MODE INPUT QUTPUT
cs* WE Din Dout

Write 0"’ L L L L

Write "1 L L H L

Read L H @ Q

Disabled H ¢ @ L
*CS =CS1+CS2+CS3 ¢= Don't Care
F SUFFIX

CERAMIC PACKAGE

CASE 650

J
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MCM10148/MCM 10548

ELECTRICAL CHARACTERISTICS

-55°C 0°c +25°C | +75°C | +125°C
Characteristic Symbol | Min|Max [Min}Max |Min [Max |Min|Max|Min[Max | Unit
Power Supply Drain Current Igg - |115] — [105] — [100f - | 95 | — | 95 | mAdc
Input Current High linH - 1375 220 — |220f — |220| — |220 | uAdc
-55°C and +125°C test values apply to MC105xx devices only
SWITCHING CHARACTERISTICS (Note 1)
MCM10148 MCM10548
Ta =0to+75°C, Ta = -55 to +125°C,
VEE = -5.2 Vdc + 5% VEE = -6.2 Vdc 5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tACS - 75 - . input to 50% of output.
Chip Select Recovery Time tRCS - 75 - * See Note 2.
Address Access Time tAA 15 - -
Write Mode ns twsa ~ 5.0ns
Write Pulse Width w 8.0 - . — Measured at 50% of input
Data Setup Time Prior to Write tWsD 30 — . - to 50% of output.
Data Hold Time After Write tWHD 20 - * - tw = 8.0 ns.
Address Setup Time Prior to Write TWSA 5.0 - N -
Address Holid Time After Write TWHA 30 - . -
Chip Select Setup Time Prior to Write | tywsCS 30 - N -
Chip Select Hold Time After Write TWHCS 0 - . -
Write Disable Time ws 20 75 N .
Write Recovery Time WR 20 75 . .
Rise and Fall Time tr. tg 15 50 . - ns Measured between 20%
and 80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin - 5.0 - . technique
QOutput Capacitance Cout - 8.0 = i
NOTES: 1. Test circuit characteristics: RT = 50 2, MCM10148; 100 2, MCM10548.
C = 5.0 pF (including ig and stray capacitance)
Delay should be derated 30 ps/pF for capacitive load up to 50 pF,
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.

*To be determined; contact your Motorola representative for up-to-date information.
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MCM10149/MCM10549

256 X 4-BIT PROGRAMMABLE
READ-ONLY MEMORY

PIN ASSIGNMENT

./ 771
4 o b
[1jvee ce e
2] 00 3
[3] a2 D1 [14]
[
(alao ¢s fig
[slas 0212
[6] a5 D3 [11]
(7] as g

e el

~

The MCM10149/10549 is a256-word X 4-bit
field programmable read only memory (PROM).
Prior to programming, all stored bits are at logic
1 (high) levels. The logic state of each bit
can then be changed by on-chip programming
circuitry. The memory has a single negative
logic chip enable. When the chip is disabled
(C5 = high), all outpuls are forced to a iogic
0 (low).

Typical Address Access Time of 20 ns

Typical Chip Select Access Time of 8.0 ns
50 k&2 Input Pulldown Resistors

on All Inputs
® Power Dissipation (540 mW typ @ 25°C)
Decreases with Increasing Temperature

RS D w—

Input 32 x 32
Decoder Array and
Associated Drivers

L SUFFIX AS G“‘ ),:

CERAMIC PACKAGE
CASE 620

[ TITIIL T

Sense Sense Sense Sense
Amplifier Amplifer Amplifier Amplifier
3 2 1 o]
Output ?
Decoder

F SUFFIX
CERAMIC PACKAGE
CASE 650

N

11 12 14 15
03 D2 D1 DO
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MCM10149/MCM10549

ELECTRICAL CHARACTERISTICS

-55°C | 0°C | +25°Cc | +75°C |+125°C
Characteristic Symbol | Min|Max|Min|Max |Min|Max |Min|Max [Min |Max Unit
Power Supply Drain Current 133 — [140{ — [135] — {130| — [125] — [125 | mAdc
Input Current High linH — |450] — |265| - [265] — [265| — [265 | muAdc
-565°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1)
MCM10149 MCM10549
TA=0to +75°C, | Ta =-55 to +125°C,
VEEg =-5.2Vdc :5%| VEg =-5.2 Vdc :5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tACS 20 10 * " input to 50% of output.
Chip Select Recovery Time tRCS 2.0 10 . - See Note 1.
Address Access Time tAA 7.0 25 * *
Rise and Fall Time tr, tf 15 7.0 * . ns Measured between 20%
and 80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin - 5.0 - 5.0 technique.
Output Capacitance Cout - 8.0 - 8.0
NOTES: 1. Test circuit characteristics: RT = 50 2, MCM10149; 100 2, MCM10549.

CL = 5.0 pF (including jig and stray capacitance)

Delay should be derated 30 ps/pF for capacitive load up to 50 pF
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.

4. Vcp = Vee = Gnd for normal operation.

*To be determined; contact your Motorola representative for up-to-date information.

PROGRAMMING THE MCM10149 T

During programming of the MCM10149, input
pins 7, 9, and 10 are addressed with standard
MECL 10K logic levels. However, during program-
ming input pins 2, 3, 4, 5, and 6 are addressed
with 0 V. < V| < + 0.25 V and Vgg < V| <
-3.0 V. It should be stressed that this deviation
from standard input levels is required only during
the programming mode. During normal operation,
standard MECL 10,000 input levels must be used.

With these requirements met, and with Vcp =
Vcec =0V and VEg = - 5.2 V + 5%, the address
is set up. After a minimum of 100 ns delay, Vcp
(pin 1) is ramped up to +12 V * 0.5 V (total
voltage Vep to Vgg is now 172 V, +12 V -
[-5.2 V]). The rise time of this Vcp voltage
pulse should be in the 1-10 us range, while its
pulse width (t,,1) should be greater than 100 us
but less than 1 ms. The Vcp supply currentat +12
V will be approximately 525 mA while current
drain from Ve will be approximately 175 mA. A
current limit should therefore be set on both of

these supplies. The current limit on the ch
supply should beset at 700 mA while the Vcc sup-
ply should be limited to 250 mA. It should be
noted that the Vgg supply must be capable of
sinking the combined current of the V¢ and
Vcp supplies while maintaining a voltage of
-52V t 5%.

2

Non compliance voids warranty.

Coincident with, or at some delay after the
Vcp pulse has reached its 100% level, the desired
bit to be fused can be selected. This is done by
taking the corresonding output pin to a voltage
of +2.85V +5%. It is to be noted that only one bit
is to be fused at a time. The other three unselected
outputs should remain terminated through their
50 ohm load resistor (100 ohm for MCM10549)
to -2.0 V. Current into the selected output is
5 mA maximum.

After the bit select pulse has been applied to
the appropriate output, the fusing current is
sourced out of the chip select pin 13. The 0% to
100% rise time of this current pulse should be
250 ns max. Its pulse width should be greater than
100 us. Pulse magnitude is 50 mA +5.0 mA. The
voltage clamp on this source is to
be -6.0 V.

After the fusing current source has ;eturned
0 mA, the bit select pulse is returned to it initial
level, i.e.,, the output is returned through its load
to -2.0 V. Thereafter, Vcp is returned to 0 V.
Strobing of the outputs to determine success in
programming should occur no sooner than
100 ns after Vcp has returned to O V. The re-
maining bits are programmed in a similar fashion.

current

i NOTE: For devices that program incorrectly, return serialized units with individual truth tables.
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MCM10149/MCM 10549

PROGRAMMING SPECIFICATIONS

The following timing diagrams
information represent programming specifications
for the MCM10149.

and fusing

Vee = Pin16 -0V

Vegg " Pin8 = -52V 5% v12 Vv
\ 05V
Vep - Pint —/ ov
i
! twi
[T R -
4. +285V
/ \ + 5%
Selected Output Open ‘ ——
Pin (11,12 14 0r 15) ‘ etz |
| e b 1o
D1 - ]1‘_ -
4. 50mA
I I ¢ 5mA
Chip Select Pin 13 0 mA %3
L twasd
0 o o s

The timing diagram is shown for programming
one bit. Note that only one bit is blown at a time.
All addressing must be done 100 ns prior to the
beginning of the Vcp pulse, iie., Vcp = 0 V.
Likewise, strobing of the outputs to determine
success in programming should occur no sooner
than 100 ns after Vcp returns to 0 V.

Note that the fusing current is defined as
a positive current out of the chip select, pin 13.
A programming duty cycle of < 15% is to be
observed.

N

\

Definitions and values of timing symbols are
as follows.

Symbol

1

w1

D1

w2

D2

p3

pa

Definition

Rise Time,
Programming Voltage

Pulse Width,
Programming Voltage

Delay Time,
Programming Voltage
Pulse to Bit
Select Pulse

Pulse Width, Bit Select

Delay Time, Bit Select
Pulse to Programming
Voltage Pulse

Delay Time, Bit Select
Pulse to Programming
Current Pulse

Rise Time, Programming
Current Pulse

Pulse Width,
Programming
Current Pulse

Delay Time,
Programming Current
Pulse to Bit
Select Pulse

Value
=21 us

2100 us < 1ms

>0

2 1 us

250 ns max

= 100 us

=21 us
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MCM10149/MCM 10549

+5 Vv

MANUAL PROGRAMMING CIRCUIT

+5V +5V
12k 0.05 uF 38.2k
0.005 uF
—J20
+5V s
Verif 1 Delay Q[
erify
1/6 MC7406 3680 L—d Q 1/2
nNe MC8602 Enable
1/2 Current
(Momentary) MC8602 1 cp Q pb— Pulse
NO 680 o °F >100 us
= Program 1/6 MC7406 Program
‘5 Vv Enable 5V
<1 sec
1N914
la
j¢ ©0-5.2V
Current Source (-6 V Clamp)
1/4 MC7438 1/4 MC7438 AM '
2N3905 560 J) 510
4 v 4 2N3904 510
3 1N914
b >
1 v $27k %100 or Equiv.
52V
[}
+5 V -12V L
+12.5V
Current " +5 V
1/4 Limit 150
McC7438 343 1.0 1/4 MC7438 240 3
180%, 172w | 180
WA MJE370 D w 2N3905
510, 1/2W 1N914
0.1 uF
T
= ?13
cs
11
D3 —= »
680
-5.2V
12
D2
680
MCM10149/ -5.2V C
10549 Rotary SW
14
D1
680
52V
15
Do —o . o
680
-5.2V
VEE Vce
L ls ‘{16
= -52V 4
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MCM10152/MCM10552

256 X 1-BIT
RANDOM ACCESS MEMORY

4 )

TheMCM10152/10552 isa256-word X 1-bit

Dout Ccs1 Cs2 cCs3
RAM. Bit selection is achieved by means of
Jm Jé Ls 7 an 8-bit address AO through A7.
[ The active-low chip select allows memory
: Data Out - Chip N ‘
! Buffer ) Select expansion up to 2048 words. The fast chip
L select access time allows memory expansion
without affecting system performance.
The operating mode of the RAM (CS inputs
Sense low) is controlled by the WE input. With WE
fi . . . .
_ Amelifier low the chip is in the write mode—the output
a0 -3 ; :
5 | is low and the data present at D, is stored
< | - . = .
Al —2 28 | - o e WE at the selected address. With WE high the chip
5 8¢ 32x8 <a is in the read mode—the data state at the
A2 —- 28 Memory Cel! fe o c . .
So Array &= selected memory location is presented non-
o =
Az —4 g2 | ;g 5 Oin inverted at Dy ¢.
Aa s# gE . ® Typical Address Access Time = 11 ns
81t Address Butfer/ ® Typical Chip Select Access Time = 4.0 ns
1/8 Decoder ® 50 k§2 Input Pulldown Resistors
on All Inputs

| | | ® Power Dissipation (670 mW typ @ 25°C)
A5 A6 A7 Decreases with Increasing Temperature

® Pin-for-Pin Compatible with F10410/10414
PIN ASSIGNMENT

[~
TRUTH TABLE
1] A0 Vee 316
MODE INPUT QUTPUT
27 A Dout 15 =
cs* WE Din Dout

33 A2 WE [ 314 prr—— - C - -
4 A3 Pin =313 Write “1°° L L H L
5[] cs1 A7 12 Read L H ® Q

e L
6] Cs2 A6 11 Disabled H ® o
7] cs3 AS [0 *CS =CS1+CS2+CS3 ¢ = Don't Care

8] Vee A4 1739

L SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 650

N

3-156



MCM10152/MCM 10552

ELECTRICAL CHARACTERISTICS

-55°C 0°c | +25°C | +75°C | +125°C
Characteristic Symbol | Min|Max|Min|Max|Min|Max|Min|Max|Min|Max | Unit
Power Supply Drain Current Igg — |140| — | 135} — |130] — | 125 — |125 | mAdc
Input Current High LinH — 375 — |220| — |220| — |220} — |220 | mAdc
.65°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1)
MCM10152 MCM10552

Ta=0to +75°C,

Vgg =-5.2Vdc - 5%

Ta = -55t0+125°C,
VEgg =-5.2Vdc :5%

Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode Measured from 50% of
Chip Select Access Time tACS 20 75 N * input to 50% of output.
Chip Select Recovery Time tRCS 20 75 * . See Note 2.
Address Access Time tAA 7.0 15 * *
Write Mode ns twsa = 50ns
Write Pulse Width tw 10 - N - Measured at 50% of input
Data Setup Time Prior to Write twsD 20 - : - to 50% of output.
Data Hold Time After Write tWHD 20 : = tyy = 10 ns.
Address Setup Time Prior to Write TWSA 5.0 - * -
Address Hold Time After Write TWHA 3.0 - N -
Chip Select Setup Time Prior to Write 1WSCS 2.0 - -
Chip Select Hold Time After Write TWHCS 20 - N -
Write Disable Time tws 25 75 ‘ .
Write Recovery Time tWR 25 75 " *
Rise and Fall Time te, tf 15 5.0 " " ns Measured between 20% and
80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin - 5.0 N technique.
Output Capacitance Cout - 8.0 - ‘
NOTES: 1. Test circuit characteristics: Rt = 50 £2, MCM10152; 100 ¢2, MCM10552.

Cp = 5.0 pF (including jig and stray capacitance).

Delay should be derated 30 ps/pF for capacitive load up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.
“To be determined; contact your Motorola representative for up-to-date information.
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MC1648/MC1648M

VOLTAGE-CONTROLLED
OSCILLATOR

—

Bias Point 10
Tank 12

Input Capacitance = 6 pF typ
Maximum Series Resistance for L (External
Inductance) = 50 §2 typ

The MC1648 requires an external parallel
tank circuit consisting of the (L)
and capacitor (C).

A varactor diode may be incorporated into
the tank circuit to provide a voltage variable
input for the oscillator (VCO). The MC1648
was designed for use in the Motorola Phase-
Locked Loop shown in Figure 9. This device
may also be used in many other applications
requiring a fixed or variable frequency clock
source of high spectral purity. (See Figure 2.)

The MC1648 may be operated from a +5.0
Vdc supply or a -5.2 Vdc supply, depending
upon system requirements.

inductor

Power Dissipation = 150 mW typ/pkg I - -
(+5.0 Vde Supply) Supply Voltage Gnd Pins Supply Pins
Maximum Output Frequency = 225 MHz typ +5.0 Vdc 7,8 1,14
-5.2 Vdc 1,14 7,8
— ~
=
» I
! L SUFFIX P SUFFIX F SUFFIX
i CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
A CASE 632 CASE 646 CASE 607
FIGURE 1 — CIRCUIT SCHEMATIC
R —— Ve
Vecez ccr
14 %
4 - B - 4 -+ I v l
] b
, bom - 4 W‘L(\)‘D t - ﬂrat
- 3

‘V..
~

F., A S — {0a i ;
S ,, | |
h J 1T {0
QM\I»LOH T , }EB f};}J . ‘! !
gl PR | .
0[,}7 .
Yo2 :)H - L’

b ] S S A SR S —

7 10 12 o 5

VeE 1 Bras Pt Tank Vi o A6L
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MC1648/MC1648M

FIGURE 3 — TEST CIRCUIT AND WAVEFORMS

Vce

1200

*Use high impedance probe ( >1.0 Megohm must
be used)

“*The 1200 ohm resistor and the scope termination
impedance constitute a 25 1 attenuator probe
Coax shall be CT 070 50 or equivalent.

Bypass only that supply opposite ground

: ! i {
i 1 PRF = 1.0 MHz
—y e | ta
. | Duty Cycie (Vpg) - —
- —tp ] o

OPERATING CHARACTERISTICS

Figure 1 illustrates the circuit schematic for the
MC1648. The oscillator incorporates positive feed-
back by coupling the base of transistor Q7 to the
collector of Q8. An automatic gain control (AGC)
is incorporated to limit the current through the
emitter-coupled pair of transistors (Q7 and Q8) and
allow optimum frequency response of the oscillator.

In order to maintain the high Q of the oscillator,
and provide high spectral purity at the output,
transistor Q4 is used to translate the oscillator sig-
nal to the output differential pair Q2 and Q3.
Q2 and Q3, in conjunction with output transistor
Q1, provides a highly buffered output which pro-
duces a square wave. Transistors Q9 and Q11 pro-
vide the bias drive for the oscillator and output
buffer. Figure 2 indicates the high spectral purity
of the oscillator output (pin 3).

When operating the oscillator in the voltage
controlled mode (Figure4), it should be noted that

FIGURE 4 - THE MC1648 OPERATING IN THE VOLTAGE
CONTROLLED MODE

the cathode of the varactor diode (D) should be
biased at least 2 Vgg above Vgg (=1.4 V for pos-

itive supply operation).

When the MC1648 is used with a constant dc voltage
to the varactor diode, the output frequency will vary
slightly because of internal noise. This variation is plotted
versus operating frequency in Figure 5.

FIGURE 5 — NOISE DEVIATION TEST CIRCUIT AND WAVEFORM

~
I 100 el el P SRR SRS Siie S o o s &
2 —— VCC # 5.0 vde I Oscillator Tank Components
I B S 0 BENRG! = (Circuit of Figure 4)
z ST T T f L
S LT MHz o uH
< T AT 1. el 1010| Mv2115 | 100
< L
2 o 7 1060 | Mv2115 | 23

1 o4
a = 60-100 | MV2106 | 0.15
> —- FHH
o T 17 .
z . - 4 b I .
w
S i + L . ||
a
g 4 e
o — — -t L + -
T t
~ 10
1 10 10 100

f. OPERATING FREQUENCY, (MH2) -
Signal Generator
HP 608
20 kHz above MC1648 Frequency \ or Equiv
RN
¥ 300 mv
BW. - 1.0kHz Vorimeter
10 mV Prod 20 kHz Frequency
Under Tem Attenuator > Derecror Meter A
MC1648 "(‘)’:5521‘)% HP3400A or Equiv
Frequency (f) g

(HP5210A output voltage) (Full Scale Frequency)

Frequency Deviation

10 Voit

NOTE: Any frequency deviation caused by the signal generator and MC 1648 power
supply should be determined and minimzed prior to testing.
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MC1648/MC1648M

TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE
USING EXTERNAL VARACTOR DIODE AND COIL. Tp =25°C

FIGURE 6
64~ R I e &
. 60b—— 1 1 L 4 L: Micro Metal Toroidal Core #T44-10,
; 4 turns of No. 22 copper wire.
I sef 8 - R oV,
N . . 1 - _—
0 1
P4
w R y
]
o
w 1
o 36
u
- 32+
o} -
a
= - e
2 f
° : ! mMviaor 12 5
5 16 - ¢ 5 uF AX
.3 120 f ] I Vcctr  Vecz o 5 Vde :Eoum
80 i L Veer Vee2 Gnd L
| = =
o] 1.0 2.0 3.0 4.0 5.0 6.0 70 8.0 90 10 *The 1200 ohm resistor and the scope termina-
tion impedance constitute a 25:1 attenuator
v INPUT VOLTAGE (VOLTS) probe. Coax shall be CT-070-50 or equivalent.
ne
FIGURE 7
1 ‘ I L Micro Metal Toroidal Core #T44 10,
i~ e 4 4 4 turns of No. 22 copper wire
z ‘ ! % Vin
N C 500 pF
8}
z |
w |
] T 1 i
3 i r
w 1 |
i |
. =t
i +
: mvisor 12 5
= 5 uF A< .
3 . Vecctr - Veez ¢ t5 Vde 0.1 uF
- | L Veer - Veeg2 - Gnd :[_:
80 90 10 *The 1200 ohm resistor and the scope termina
tion impedance constitute a 25 .1 attenuator
v INPUT VOLTAGE (VOLTS) probe. Coax shall be CT-070-50 or equivalent.
n
FIGURE 8
190 .
180 L: Micro Metal Torodial Core #730-22,
§ - - 5 turns of No. 20 copper wire.
170 p-— - s - |
2 v .
2 is0 - B 74 by c;"] Veer - Vege o f5 Vde
> Vegq =~ V = Gnd
% 1s0 SRS U NN S / ] ur T EE1 EE2
z 140 b B b uk =
o [ B I e e ) I 51k
3 130 - s = | —trOoqr———"—--
w 1200°
: 120 -t R 3
R B <
o110 Y t - fout
o) 100 - b B 1 | >
= /. 2
5 30 L e 4
o 80 4 .
R ) ) 01 uF
uF
£ e . I T
50 =
[¢] 1.0 20 30 40 50 6.0 7.0 80 90 10 *The 1200 ohm resistor and the scope termina

Vin. INPUT VOLTAGE (VOLTS)

tion impedance constitute a 25 1 attenuator
probe. Coax shallbe CT-070-50 or eqguivalent
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MC1648/MC1648M

Typical transfer characteristics for the
oscillator in the voltage controlled mode are
shown in Figures 6, 7, and 8. Figures 6 and 8
show transfer characteristics employing only
the capacitance of the varactor diode (plus the
input capacitance of the oscillator, 6 pF typi-
cal). Figure 7 illustrates the oscillator operating
in a voltage controlled mode with the output
frequency range limited. This is achieved by
adding a capacitor in paralliel with the tank
circuit as shown. The 1 k{2 resistor in Figures 6
and 7 is used to protect the varactor diode
during testing. It is necessary as long
as the dc input voltage does not cause the diode
to become forward biased. The larger-valued
resistor (51 k§{2) in Figure 8 is required to
provide isolation for the high-impedance
junctions of the two varactor diodes.

The tuning range of the oscillator in the
voltage controlled mode may be calculated as:

not

—_—
fmax _ VCplmax) + Cg

fmin  /Cp(min) + Cg
1

where fi\in = —

2n\/L(Cp(max) + Cg)

Cg = shunt capacitance (input plus external
capacitance).

Cp = varactor capacitance as a function
of bias voltage.

Good RF and low-frequency bypassing is

Capacitors (C1 and C2 of Figure 4) shouid
be used to bypass the AGC point and the VCO
input (varactor diode), guaranteeing only
dc levels at these points.

For output frequency operation between
1 MHz and 50 MHz a 0.1 uF capacitor is suffi-
cient for C1 and C2. At higher frequencies,
smaller values of capacitance should be used;
at lower frequencies, larger values of capaci-
tance. At high frequencies the value of bypass
capacitors depends directly upon the physical
layout of the system. All bypassing should be
as close to the package pins as possible to
minimize unwanted lead inductance.

The peak-to-peak swing of the tank circuit
is set internally by the AGC circuitry. Since
voltage swing of the tank circuit provides the
drive for the output buffer, the AGC potential
directly affects the output waveform. If it is
desired to have a sine wave at the output of
the MC1648, a series resistor is tied from the
AGC point to the most negative power poten-
tial (ground if +5.0 volt supply is used, -5.2
volts if a negative supply is used) as shown in
Figure 10.

At frequencies above 100 MHz typ, it may
be desirable to increase the tank circuit peak-
to-peak voltage in order to shape the signal
at the output of the MC1648. This is accom-
plished by tying a series resistor (1 k§ mini-
mum) the AGC to the positive
power potential (+5.0 volts if a +5.0 volt sup-
ply is used, ground -5.2 volt supply is
used). Figure 11 illustrates this principle.

from most

if a

APPLICATIONS INFORMATION

necessary on the power supply pins. (See
Figure 2.)

The phase locked loop shown in Figure 9
Hustrates the use of the MC1648 as a voltage
controlled oscillator. The figure illustrates
a frequency synthesizer useful in tuners for
FM broadcast, general aviation, maritime an

o
landmobile communications, amateur and
CB receivers. The system operates from a single
+5.0 Vdc supply, and requires no internal trans-
lations, since all components are compatible.

Frequency generation of this type offers
the advantages of crystal
simple channel and elimination of
special circuitry to prevent harmonic lockup.

Additional features include dc digital switching

single operation,

selection,

4-7

(preferable over RF switching with a multiple
crystal system), and a broad range of tuning (up
to 150 MHz, the range being set by the varactor
diode).

The output frequency of the synthesizer
loop is determined by the reference frequency
and the number programmed at the program-
mable counter; fg ¢ Nf of. The channel
spacing is equal to frequency (f gf).

For additional information on applications
and designs for phase locked-loops and digital
frequency synthesizers. see Motorola Applica
tion Notes AN 532A, AN 535, AN-553, AN
564 or AN594.




MC1648/MC1648M

FIGURE 9 — TYPICAL FREQUENCY SYNTHESIZER APPLICATION

Voltage
. Phase Low Pass Controlled £
ref ———— Detector Filter Oscillator out
MCa044 MC 1648 ]
fout = Nfret
where
Modulus Enable Line 1 N=NpeP+A
Counter Control MC 12012
Logic . . ~-
P, EP+ )
MC12014 ’
—
Zero Detect Line
f B
out FNp
Programmable Programmable
Counter Counter
MC4016 MC4016
i Counter Reset Line +

N=NpeP+A

Figure 10 shows the MC1648 in the variable frequency
mode operating from a +5.0 Vdc supply. To obtain a sine
wave at the output, a resistor is added from the AGC

circuit (pin 5) to VEE.

Figure 11 shows the MC1648 in the variable frequency
mode operating from a +5.0 Vdc supply. To extend the
useful range of the device (maintain a square wave output
above 175 MHz), a resistor is added to the AGC circuit at
pin 5 (1 k-ohm minimum).

FIGURE 10 —~METHOD OF OBTAINING A SINE-WAVE OUTPUT

+5.0 Vdc

——O Output

Lo
]
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Figure 12 shows the MC1648 operating from +5.0 Vdc
and +9.0 Vdc power supplies. This permits a higher voltage
swing and higher output power than is possible from the
MECL output (pin 3). Plots of output power versus total
collector load resistance at pin 1 are given in Figures 13
and 14 for 100 MHz and 10 MHz operation. The total
collector load includes R in parallel with Rp of L1 and
C1 at resonance. The optimum value for R at 100 MHz is
approximately 850 ohms.

FIGURE 11 — METHOD OF EXTENDING THE USEFUL RANGE
OF THE MC1648 (SQUARE WAVE OUTPUT)

+5.0 Vdc
o
1 14
10 3 Output
I 1k min
= 12 5

]
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FIGURE 12 — CIRCUIT USED FOR
COLLECTOR OUTPUT OPERATION

FIGURE 13 — POWER OUTPUT versus COLLECTOR LOAD

Output

+9.0V

I 0.01 pF

+5.0V

FIGURE 14 — POWER OUTPUT versus COLLECTOR LOAD

POWER OUTPUT (mW RMS)

See test circuit, Figure 12, f 100 MHz
C3 - 3.0 - 35 pF
Collector Tank

L1 =022 uH C1-10-7.0pF

R -50 -10k
Rpof L1and C1 =

Oscillator Tank

L2 4 turns #20 AWG 3/16"° 1D
C2:-1.0-7.0pF
LTI
6 S O T S G I e i
e i
5
a
3
21— i
Lo
1 boke
i
i -
10 1000

TOTAL COLLECTOR LOAD (ohms)

11k§2 @ 100 MHz Resonance

imW RMS

POWER OUTPUT

See test circuit, Figure 12, f = 10 MHz
C3 470pF
Collector Tank
L1 27 uH C1 24 200 pF
R - 506 - 10k

Rp of L1 and C1
Oscillator Tank

L2 27 uH

C2 16 - 150 pF

©6.8k§l @10 MHz Resonance

o i Lodld

10 1000

TOTAL COLLECTOR LOAD (ohms)

10,000




MC1650/MC1651

DUAL A/D CONVERTER

/ THe MC1650 and the MC1651 are very hD

Vi. (1016 speed comparators utilizing differential ampli-
- 2 (6) QO fier inputs to sense analog signals above or
vzatg)s:j>_ below a reference level. An output latch pro-
vides a unique sample-hold feature. The

MC1650 provides high impedance Darlington
inputs, while the MC1651 is a lower impedance

Vip (16) 12 option, with higher input slew rate and higher
Vop (15) 11 o Q 4@ ar speed capability.

The clock inputs (C, and Cp,) operate from
s 15 13) &1 MECL il or MECL 10,000 digital levels. When
C, is at a logic high level, Q0 will be at a logic

high level provided that V{ > V5 (V4 is more

o
[e]

C,(8) 4 QPM~——3(7) @o

Cp (1) 13— ]

Vee = +5.0 V = Pin 7,10 - (11), (14)

VEE = -5.2 V = Pin 8 (12) positive than V5). QO is the logic complement

Gnd = Pin 1,16 (4) (5) of Q0. WHen the cock input goes to a low logic
® Pp - 330 MW typ/pkg (No Load) level, the outputs are latched in their present
® 1,4 =3.5nstyp (MC1650) state.

= 3.0nstyp (MC1651)

Assessment of the performance differences
® Input Slew Rate = 350 V/us (MC1650)

- 500 V/us (MC1651) between the MC1650 and the MC1651 may be
e Differential Input Voltage: based upon the relative behaviors shown in
5.0 V (-30°C to +85°C) Figures 4 and 7.

® Common Mode Range
-3.0 V to +2.5 V (-30°C to +85°C) (MC1651)
-25V to +3.0 V (-30°C to +85°C) (MC1650) TRUTH TABLE

e Resolution: <20 mV (-30°C to +85°C) [ V1. Vo Q0,47 | Q0nyg
® Drives 50 {2 lines H V9>V, H L
Number at and of terminal denotes pin ter for L package {Cass 620). H Vi Vo L H
Number in parenthesis 