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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 |l (1966). These two
families are now obsolete and have given way to
the MECL [l (MC1600 series), MECL 10,000,
MECL 10800, and PLL (MC12000 series) families.

Chronologically the third family introduced,
MECL 111 (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 Ill 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 1l
1. Gate Propagation Delay 2ns 1.5 ns. 1-2.5ns 1ns
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 mW 2.3 mW 60 mW
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 HI

PLL

a° to 75°C

MCM 10100 Series

MC1697P

MC 12000 Series

-30°C to +85°C

MC10100 Series

MC10800 Series

MC1600 Series

MC12000 Series

MC10200 Series

-55°C to 125°C MC 10500 Series
MC10600 Series

MCM 10500 Series

MC1648M MC12500 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 because of the
slow rise and fall time characteristic of the circuits.

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

Input Pulldown Resistors of approximately
50k§ 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 IIl 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 car, 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, emiitter-
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, V1T, Ve, or VEE may be used as
ground; however, the use of the Vg node as
' ground results in best noise immunity. In such a
case: Vcc = 0, V1 = 20V, Vgg = 62 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" =-0.9V =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
Vgp 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 of this
P-N junction.) The base-to-emitter differential
across Q1 — Q4 is then the difference between the

.common emitter voltage (-2.09 V) and the LOW

logic level (-1.75 V) or 0.34 V. This is less than the
threshold voltage of Q1 through Q4 so that these
transistors will remain cut off.

When any one (or all) of the logic inputs are
shifted 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 simultaneous
complementary signals at the output. This action
also maintains constant power "supply current
drain.

DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS

Current:

Icc
the positive supply by a MECL unit under
test. ;

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

IcBO

Current drain from Vgg powér supply
with all inputs at logic HIGH level.

IccH

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

lccL

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

IF Forward diode current drawn from an
input of a saturated logic-to-MECL trans-
lator when that 'input
potential.

lin- - Current into the input of the test unit
when a maximum logic HIGH (V|H max)
is applied at that input.

Total power supply current drawn from .

is at ground .,
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“IINH HIGH level input current into a node
with a specified HIGH level (ViH max)
logic voltage applied to that node. (Same
as ljp for positive logic.)

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

IR 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.

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

los Output short circuit current.

lout Output current (from a device or circuit,

under such conditions mentioned in
context).



Current (cont.) :

IR

Isc

Voltage:
VBB
VBE

ves

vVce

veer
vVeez?
VEE
VF

ViH

*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 -56.2 V for MECL devices).

Input voltage for measuring Ig 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

Vmax

*VoH

VOHA

Input logic LOW threshold voltage level.

Maximum input logic LOW level (thres-
hold) voltage for which performance is
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 threshold voltage
level.

VOHA min Minimum output HIGH threshold voltage

VOH max
VOH min

"VoL

VoLAa

level for which performance is specified.

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

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

V1T

VoLs1

VoLs2
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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.

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

“JEDEC, EIA, NEMA standard definition




Time Parameters:

t+

Ctxt

ty.

fTog

fshift

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

Waveform fall 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.
Toggle frequency of a flip-flop or
counter device. k

Shift rate for a shift register.

Read Mode (Memories)

tACS
tRCS
tAA

Chip Seleét 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

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.

AT Thermal resistance of an IC package, junction '
to ambient.

8Jc Thermal resistance of an IC package, junction
to case.

Ifpm Linear feet per minute. .

acA Thermal resistance of an IC package, case

to ambient.

Miscellaneous:

&g
TPin
TPout
D.U.T.
Cin
Cout

Zout
P

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.

Qutput 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 negative voltage).

Pin under test.

*JEDEC, EIA, NEMA standard definition



SECTION Il — TECHNICAL DATA

GENERAL CHARACTER ISTICS and
SPECIFICATIONS

(See pages 1-6 through 1-8 far definitions of sym-
bols and abbreviations.)

In subsequent sections of this Data Boak, 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 LSI MECL 11l
Characteristic VEE Vdc -80t00 -8.0to0 -801t00
Supply Voltage (Vg =0) VTT Vde - -4.0t00 -
Input Voltage (Vg =0) Vin Vdc [0 to VEg(-5.2V)|0toVEE(-5.2V)| 0 to Vg (-6.2V)
Input Voltage Bus (Ve = 0) Vin Vdce - 0t -2.00 -
Output Source Current lout mAdc 50 50 40

Continuous
Output Source Current Surge lout mAdc 100 100 -
Storage Temperature Tstg oc -551t0 +150 | -55 to +150 -55 to +150
Junction Temperature Ty °c 165 165 1650
Ceramic Package'
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 M10800 LS! MECL 11l

Operating Temperature TA °c MC: -30 to +85 -30 to +85 —30 to +85

Range Commercial @ : MCM: 0 to 75
Operating Temperature TA oc -55 10 +125 - -55 to +125

Range MIL (MC1648M)
Supply Voltage (Vo = 0)@ VEE Vdc MC: -4.68 to -5.72 -4.68 to -5.72 -4.68 to -5.72

i MCM: -4.94 to ~5.46
Supply Voltage (Vcc =0) VTT Vdc - -191t0-22 -
Output Drive Commercial - Q 50 2 to -2.0 Vdc 50 Q2 to-2.0Vdc | 50 2 to -2.0 Vdc@
" Output Drive MIL - Q 100 £2 to =2.0 Vdc |100  to -2.0 Vdc -

Maximum Clock Input Rise tr, tf ns - 10 @

and Fall Time (20% to 80%)

NOTES: ()With airflow > 500 Ifpm.

@Functionality only. Data sheet limits are specified for =5.2 V + 0.010 V.
)10 ns maximum limit for MC1690, MC1697, and MC1699.
Except MC1648 which has an internal output pulldown resistor.

!

——
Gate Output
(measured test limits)

VOH max

VOH min

VoL max
VoL min

Test Conditions: 25° C
VEE - 5.2V
5082 matched
nputs and outputs

Gate Input }

-1.850

VIL min

(Applied test voltage)

-1.475 -1.105

3! -1.650 } Low
.1.850 State

Vgg = -1.29V
(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, VL 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, and VOHmax and VOHmin
specifications.

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

The result of these specifications insures that:

a) The switching threshold (=~ V) 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.

Figure 6 shows the guaranteed MECL 10,000
and MECL Ill 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.
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. TRANSFER DATA FOR TEMPERATURE VARIATIONS

T B
8500\\
‘\ ~ .
-0.950— N\ 85°¢ \\VI a3 096'_2§°C_
FIGURE 6a — TYPICAL TRANSFER A 25°C OR Output
CHARACTERISTICS AS A FUNCTION OUTPUT VOLTAGE -1.350 b VA
OF TEMPERATURE ~(voLTs) | /A
(See tables below for data) 1-85°C /AQ \asf’c
\l \ [\‘ 259c—]
-1.750
-25°C —— NOR Output
[-a0°c I

-1.6 -1.4 -1.2 -1.0

INPUT VOLTAGE (VOLTS)

Forcing
Function | Parameter | -55°¢® | -30°c®@ | 0°c®@ 250C@ 250c® 75°c® 859c@ | 125°c® |unit
MC10500 |MC10100 |MCM10100 | MC10100 | MC10500 | MCM10100 | MC10100 [ MC10500
MC10600 |MC10200 MC10200 | MC10600 MC10200 [ MC10600
MCM10500 | MC10800 MC10800 |MCM10500 MC10800 | MCM 10500
v MCM10100
VIHmax VOHmax -0.880 -0.890 -0.840 -0.810 -0.780 -0.720 -0.700 -0.630 | Vdc
VOHmin ~1.080 -1.060 -1.000 -0.960 -0.930 -0.900 -0.890 -0.825
VOHAmIn | -1.100 ~1.080 -1.020 -0.980 -0.950 " | -0.920 -0.910 -0.845 |Vdc
ViHAmIn -1.255 -1.205 -1.145 -1.105 -1.105 -1.045 ~1.035 -1.000
ViLAmax -1.510 -1.500 -1.490 -1.475 —1.475. -1.450 ~1.440 -1.400 |Vdc
VOLAmax | -1635 -1.655 -1.645 -1.630 -1.600 -1.605 -1.595 -1.525
VOLmax -1.655 -1.675 -1.665 -1.650 -1.620 -1.625 -1.615 -1.545 |Vdc
ViLmin VoLmin®| -1920 -1.890 -1.870 -1.850 -1.850 -1.830 -1.825 -1.820
ViLmin IINLmin 0.5 0.5 0.5 0.5 0.5 0.3 0.3 0.3 RA

NOTES: (1)MC10500, MC10600, and MCM10500 series specified driving 100 Qt0-2.0 V.
(2) MC10100, MC10200, MC10800 and MCM10100 series specified driving 50 £ to -2.0 V.
(3) Memories (MCM10100) specified 0-75°C for commercial temperature range, 50 © to -2.0 V. Military temperature
range memories (MCM10500) specified per Note 1.
@ Special circuits such as MC10123, 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. Vg =~5.2V £ 0.010 V.

FIGURE 6b — MECL 10,000 DC TEST PARAMETERS

Forcin
Functi:n Parameter | -30°C | 25°C 85°C | Unit ELECTRICAL CHARACTERISTICS
ViHmax = VOHmax -0.875 | -0.810 | -0.700 | Vdc Each MECL Il series device has been
VOHmin -1.045 | -0.960 | -0.890 designed to meet the dc specification
VOHAmin| -1.065 | —-0.980 | -0.910 | Vdc shown in the test table, after thermal
VIHAmIn -1.180 | -1.095| -1.025 equilibrium has been established. The
ViLAmax -1515 | -1.485| -1.440 | Vdc circuit is in a test socket or mounted on
VOoLAmax| —1.630 [ -1.600 | -1.555 a printed circuit board and transverse
VoLmax | —1650 | —1.620 | ~1.575 | Vdc airflow greater than 500 linear fpm is
ViLmin 7 VOLmin | -1.890 | -1.850 | -1.830 maintained. Vgg = -5.2V £ 0.10 V., ‘
ViLmin J HINLmin 0.5 0.5 0.3 nA

NOTE: All outputs loaded 50 2 to —2.0 Vdc except MC1648
which has an internal output pulldown resistor.

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

T
60 §2 Load

VEE = -3.6V

LA
Za4 v
J=5.2v

I 16.0 v

-2.6

Vout, OUTPUT VOLTAGE (VOLTS)

-3.0

Ta =25°CH

-3.2 -28 -24 -20 -16 -12 -08 -04

Vin INPUT VOLTAGE (VOLTS)

FIGURE 7a — MECL 111/10,000 “OR"

0o

@ +0.2 T

- 50 © Load

3 -02

2

o -0.6

[<]

g 10 - LVEE =-3.6V—

pu}

0 -1.4 i

S \ \ -4.4 v

F 18 5

2 22V

E 22 Loy

D T4 f\?

) -7.0V

& -2.6 {

3 Ta =25°

2 3.0 l A=257C
-3.2 -28 -2.4 -20 -16 -1.2 -08 -04 0

Vin. INPUT VOLTAGE (VOLTS)

FIGURE 7b — MECL 111/10,000 “NOR"

Voltage MECL 10,000* MECL Il M10800 LS|
AVQon/AVEE 0.016 0.033 0.016
AV L/AVEE 0.250 0.270 0.030
AVga/AVee 0.148 0.140 0.015

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

FIGURE 7C — TYPICAL LEVEL CHANGE RATES

-1.475 -1.108 T Av = High Noise "" VOHA min
Margin ——VIHA min
l High
OR ‘State
VOHA min -0.980
Ay = Low Noise = ViLAmax
‘ Margin —t— VoLA max
v
Gate OLA max -1.630 I
owwn L/ Low
‘ State Noise Margin Computations
Gat :
Inaplen ViLA max | VIHA min
Vg (switching threshold) Guaranteed
Specification Points for Determining Noise Margin Worst-Case dc Typical dc
Family Noise Margin Noise Margin
c All MECL 10,000 0.125 0.210
A B
b B_ MECL (11 0.115 0.200
O

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.
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FIGURE 8 — MECL Noise Margin Data

Guaranteed noise margin (NM) is defined as
follows:

NMH|GH LEVEL = VOHA min = VIHA min
NMiow 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 VA max:
MECL gate #2 can begin to enter the shaded transi-
tion region.




This is a ‘“‘worstcase’” condition, since the
VOLA max SpPecification point guarantees that
no device can enter the transition region before an
input equal to VA 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 VoL a max specifi-
cation insures that the LOW state OR output from
gate #1 can be no greater than VOLA max.

Note that VoI A max is more negative than
VILA max- Thus, with VoLA 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 on the transfer curve.)

In order to ever run the chance of switching
gate #2, we would need an additional voltage,
to move the input from VoLA max to ViLA
max- TVhis constitutes the ‘‘safety factor’’ known
as noise margin. |t can be calculated as the magni-
tude of the difference between the two specifica-
tion voltages, or for the MECL 10,000 levels
shown:

= VILA max — VOLA max
-1.475V — (-1.630 V)

=155 mV.
Similarly, for the HIGH state:
NMHIGH = YOHA min — VIHA min
-0.980 V — (-1.105 V)
125 mV

NMLow

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 {1
Undershoot

50%

-/

MECL WAVEFORM TERMINOLOGY

t-=tf

MECL Il Rise and Fall Times

; ( \ High Level
7 ViHA
/ “ IH Ves
ViLa
Undershoot {#%,_ Low Level

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 unlessclearly 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-

VY

Vout OR

Vout NOR

*Also designated tpd

=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 9¢c — MEMORY ADDRESS ACCESS TIME WAVEFORM
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FIGURE 10a — TYPICAL PROPAGATION DELAY t-- versus
Vgg AND TEMPERATURE (MECL 10,000)
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FIGURE 10c — TYPICAL FALL TIME (90% to 10%) versus
TEMPERATURE AND SUPPLY VOLTAGE (MECL 10,100)
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FIGURE 10d — TYPICAL RISE TIME (10% to 90%) versus
TEMPERATURE AND SUPPLY VOLTAGE (MECL 10,100)



sent at the Data input (D) to insure proper opera-
tion of the device. The tyg|g 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.

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 tholq 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 tgetyp and tpglg. For most MECL cir-
cuits, proper device operation typically occurs with
the inputs present for somewhat less time than that
specified for tggryp 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 Vcgq, Vec2. and VEE 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 < 7% inch from TPj, to input pin and
TPout to output pin.

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

Address’ >< 50%
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The pulse generator must be capable of 2.0 ns
rise and fall times for MECL 10,000 and 1.5 ns for
MECL Ill. In addition, the generator voltage must
have an offset to give MECL signal swings of =
1400 mV about a threshold of 0.7 V when
Vee = +2.0 V and 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 Vg pins are bypassed
to ground with 0.1 uF, as is the VEE pin.

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

Channet A Channel B

* Matched 50 ohm coax

* 01 uF'decouples fixture

* 25 uF dampens supply
variations

PULSE
GENERATOR

t50 ohm, MC105xx

. +20V -32V
devices only.

Vee VEE

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

| Cs1.Cs2 cs3
Ao

L e —
o— 1A,
o—————{na,
o————————1ny
o————JAg
L ore— Dout
O——F——— a7

j

-2.0V

ty = t¢ = 2.0 ns typ.

All timing measurements referenced to 50% of input levels.
RT = 50 2
C|. < 5.0 pF (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 Ili — OPERATIONAL DATA

POWER SUPPLY CONSIDERATIONS

MECL circuits are characterized with the V¢
point at ground potential and the VEgEg 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 VEE line is applied to the circuit as a common-
mode signal which is rejected by the differential
action of the MECL input circuit. Noise induced
into the Vge 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 VEE
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 logic, power supply bypass capacitors are
recommended to handle switching currents caused
by stray capacitance and -asymmetric circuit
loading. A 'parallel combination of a 1.0 uF 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 V¢ leads. Vi supplies current to the out-
put transistors and Vgcg is connected to the
circuit logic transistors. The separate Ve 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
Ve 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) (mwW)
150 ohms to -2.0 Vdc 50 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 VEg 25 7.7
1.0 k ohm to Vgg 4.9 15.4
680 ohms to VEE 7.2 226
510 ohms to VEg 9.7 30.2
270 ohms to Vg 18.3 57.2
82 ohms to V¢ and 15 140
130 ohms to VEg

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

The power dissipation of MECL functional
blocks varies with both temperature and VEgEg.
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 |g 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 Ig (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 111 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 Vdc.
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

VIHA

\/i/ VBB VILA
voL/ vou
M max min

g <oy
- 75 OHMS
3 20
= \L
100 OHMS Z
10—
—~
/ \F
0 i
o 05 15 20

10
VouTt (VOLTS)

(LOAD LINES FOR TERMINATION TO Vgg (-5 2 Vdc) 25°C
50

yiHA \4 VILA
a0 VOH min 88y
| ) voL oL
VoH maxl \ mat/ min
30 t T
200 Ohms {

D —
-\r\f\/—%agn |

/
——

500 Ohms
10 t
1K Ohms 7‘"?‘] }
i
D'——ZK Ohms —y % Z
0 05 15 2.0

-10
VouTlVOLTS)

FIGURE 15 — OUTPUT VOLTAGE LEVELS
versus DC LOADING

Terminated “transmission line signal inter-
connections are used for best MECL 10,000 or
MECL Ill 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 Cq is
the normal intrinsic line capacitance, and Cq is the
distributed capacitance due to loading and stubs
off the line. ’ )

Maximum allowable stub lengths for loading off .
of a MECL 10,000 transmission line vary with the
line impedance. For example, with Z, = 50 ohms,
maximum stub length would be 4.5 inches (1.8 in.
for MECL IIl). But when Z5 = 100 ohms, the
maximum allowable stub length is decreased to
2.8 inches (1.0 in. for MECL I11).

The input loading capacitance of a MECL 10,000
gate is about 2.9 pF and 3.3 pF for MECL IIl. 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 Vgg. 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).
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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 line
receivers. If a single differential receiver within a
package is unused, one input of that receiver must
be tied to the Vg pin provided, and the other
input goes to VEE. Also, several MECL memories
do not have input pulldowns on all inputs.

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




SECTION IV — SY'STEM 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
circuitisa source 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:

TJ=TA+PD(§JC+§CA) (1)

or
Ty=Ta +PplEya) (2)
where
T = maximum junction temperature
Tpa = maximum ambient temperature
Pp = calculated maximum power dissipation

including effects of external loads (see
Power Dissipation in section I11).

0yc = average thermal resistance, junction

to case

§CA = average thermal resistance, case to
ambient

§JA = 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 be varied by the user—the ambient temperature,
and the device case-to-ambient thermal resistance,
0cA- (To some extent the device power dissipation
can be also controlled, but under recommended
use the Vgg supply and loading dictate a fixed
power dissipation.) Both system air flow and the
package mounting technique affect the §CA
thermal resistance term. 6 ¢ 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+Pployc) (3)

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

THERMAL RESISTANCE IN STILL AIR

Package Type
(All Using Standard* Mounting)

fJA
(°C/Watt)

f4c
(°c/watt)

(All Gold Eutectic Die Bond)

Average

Maximum Average Maximum

14 Lead Dual-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 Sqg. Mils

88

115 13 20

20 Lead Dual-tn-Line
1/4" X 17 Alumina
Die Area = 11,349 Sqg. 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)
1/2" 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.
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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).
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AIR FLOW

The effect of air flow over the packages on ?JA
(due to a decrease in 6cp) 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 permrss:ble
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
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per minute. From Figure 18, 04 is 500C/W. With
Ta (air flow temperature at the device) equal to
250C, the following maximum junction temper-
ature results:

Ty=PplOya) +Ta
Ty =1(0.195 W) (500C/W + 250C = 34.80C

Under the above operating conditions, the
MECL 10,000 quad gate has its junction elevated
above ambient temperature by only 9.8°C.

__ 100 T
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£ MY b
I SN ——
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w60 + n
z O 1
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FIGURE 18a — AIRFLOW versus THERMAL
RESISTANCE (CERAMIC DUAL-IN-LINE PKG)
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FIGURE 18b — AIRFLOW versus THERMAL
RESISTANCE (CERAMIC FLAT PKG)

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 Il 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 mw,
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 J -Temperature Gradient
(mW) (°C/Package)
200 04
250 0.5
300 0.63
400 0.88

Devices mounted on 0.062'' PC board with Z axis spacing of
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 I1l devices are
given for an operating temperature range from
-30°C to +85°C (0° to +75°C for memories) in
Figure 6b and 6c 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-
line package mounted on lead seating 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 11
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 6 5. However,
the designer must bear in mind that junction
temperatures will be higher for higher §JA, 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 8 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 645 = 50°C/W.
(Level shift = ATy X 1.4 mV/°C).

If logic levels of individual devices shift by
different amounts (depending on Pp and 0;a),
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 following sections 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
techniques 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 Vg 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 plane, and at the same
time may be used as a pseudo ground plane. 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 good 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 VEEg 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
that come into thermal contact with the edge
channels.

Channel

Wiper

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 0Ja < 100°C/W, a suitable heat sink is
the IERC LIC-214A2WCB shown in Figure 21.
This sink reduces the still air 6jA 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, 0ja is
reduced to approximately 350C/W, permitting use
at higher ambient temperatures than +85°C
(+75°C for memories) or in lowering TJ for im-

proved reliability.
3/_X
. Mounting

T Screws

Retainer Clip
IERC DC
000080B

4\ 16-Pine Dual

In-Line
Ceramic
Package

Heat Dissipator
IERC-LIC-214A2WCB

Mounting
Hole

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 4. This is due to
the location of the die near the bottom surface of
the package.

Also, very little (< 10%) of the internal heat is
withdrawn through the package leads due to the
isolation from the ceramic by the solder glass
seals and the limited heat conduction from the die
through 1.0 to 1.5 mil aluminum bonding wires.

INTERFACING MECL TO
SLOWER LOGIC TYPES

MECL circuits are interfaceable with most
other logic forms. For MECL/TTL/DTL inter-
faces, when MECL is 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.

MC1654, 1678, 1694, 10128, 10129, 10136, 10137,
10177, 10182, and 10804. Max P> 800 mw.

ax
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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 11l 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 Il 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 Ill 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 k2 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, line lengths 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 IIl and MECL 10,000 give the system
designer all possible line driving options.

Limited only by line attenuation and band-
width characteristics.




-52V (a)
Rp
2.0V (VTq) (b)
Rg
Rp
-52 V (c)

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 IlI
and MECL 10,000 emitter-follower output transis-
tors will drive a 50-ohm transmission lihe (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 (Z,) of the line. A terminating voltage
(V11) of =20 Vdc must be supplied to the
terminating resistor.

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

R1=162Z,
R2 =26 Z
i *pd i

4

T {——
I . .
. —1 r

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 lgogic 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.

A VL N A50%
T
Vi f=tpd=t=tpq=] = tpd=f=tpg
s ——t—{so% 1——
v /2
4 —
C Vi X A50%

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 |1, 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, paraliel 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 lll, 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.

/ Card A
—D’; ’ < Card B
Card C
Rp,
VEE
.
p—— Card A
Zo
Card B
Zo
Card C
Zo >
:; :: Ry = 2g(each)
11
L
*Multiple output gate eg MC10110 VT

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.

Epoxy Glass

WQ

poxy Glass

w

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 technique is shown in Figure 28.

Fan-Out = 4 Each

On Card

FIGURE 28 — 64 FANOUT CLOCK DISTRIBUTION

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

The following guidelines should be followed for
best resufts:

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.

@mm
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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. L

5. Parallel drive .gates should be used when
clocking repetition rates are high, or when high
capacitance loads occur. The bandwidth of a
MECL |1l 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-chms 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 Vgp reference voltage (differential inputs) the
noise margin from board to board is also indepen-
dent of temperature differentials.

LOGIC SHORTCUTS

MECL circuitry offers several logic design

~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).

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

>l
w|
+

ol
ol

A d

29.
D .
C+D+EFF+0
gﬂp

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 Il

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 (MS1)

Maximum Twisted Pair Length
(Differential Drive)

Limited by Cable Respc_)nse
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

N R
i —Hi=| =l SEATING ~~TM
i f ANE
P e — a — / F
SEATING PLANE
MILLIMETERS INCHES
MILLIMETERS| _ INCHE
DIM[MIN | mAX | MIN | MAX LLM IM'" (AKX L_MIN L WAXY
A_| 6.10 | 699 [0.240 [0.275 : 1 LEADSWITHIN 0.13 mm (0.005) RADIUS
C .;G .03 333 0.080 OF TRUE POSITION AT SEATING PLANE
D | 025 | 048 [0.010 [0.018 | NOTE. D 2 AT MAXIMUM MATERIAL CONDITION'
F_| 0.08 | 0.15 | 0.003 | 0.006 1. LEADS WITHIN 0.13 mm (0.005) PKG.INDEX NOTCH IN LEAD
G | 1.27B5C 0,050 BSC TOTAL OF TRUE POSITION NOTCH IN GERAMIC OR INK DOT*
H | 0.13 ] 0.89 | 0.005 | 0.035 RELATIVE TO “A" AT MAXIMUM 3 DIM “L" TO CENTER OF LEADS
o - loon MATERIAL CONDITION. WHEN FORMED PARALLEL'
36 | - 0250 | —
L [1880 | - [0.740 | —
N [ 025 — [0.010] N
R [ - 038 | - |oois
S | 7.62 [ 8.38 | 0.300 [ 0.330
L SUFFIX NA AL P SUFFIX
CERAMIC PACKAGE ; 11 PLASTIC PACKAGE
CASE 623-03 N B CASE 626-04
24 13 ‘
8
' |
—UU\JUUUUUUUUU |
SEATING PLANE
-~ |—F
- L
[}
C JJ_ A M J..—\\‘—
1 ERE NOTES e
2. 0IM “L” TO CENTER OF
v — v 1. LEADSWITHIN 0.13 mm H
Jal- o N T < - {0.005) RADIUS OF TRUE PADS IHEN FORMED
G K POSITION AT SEATING 3 PACKAGE CONTOUR
PLANE AT MAXIMUM OPTIONAL (ROUND OR
WLUMETERS INCHES MATERIAL CONDITION SQUARE CORNERS)

NOTES:

1.DIM “L" TO CENTER OF
LEADS WHEN FORMED
PARALLEL.

2. LEADS WITHIN 0.13 mm
(0.005) RADIUS OF TRUE
POSITION AT SEATING
PLANE AT MAXIMUM

0.30 | 0.008 | 0.012
229 406 0.090 | 0.160 MATERIAL CONDITION.
L 15.24 BSC 0.600 BSC (WHEN FORMED PARALLEL)
M | 00 [ 150 [ 150
N { 051 ] 1.27] 0.020] 0.050

DIM [ MIN | mAX
A 10.16

. 60

. 45

.38 051

02 | 152
6 2.54 BSC
H_ | 0.76 27| 0. ,
J_ 020 | 0.30]0.008 0012
K[ 292 [ 343 0.115 ] 0.135
L 7628SC 03008SC _|
M - 10 - ] 100
N {051 | 076]0.020 [ 0.030
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PACKAGE OUTLINE DIMENSIONS (continued)

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 632-02 CASE 646-04
14 8 l .
} P , 14 8
1 7 Q- o B R
VJUuy : |
e __I VYV VYV VYY
D P A {
l.——— A —-] I— e l& LT
‘ ( AT U .
H € _
\ N i T ;
—lHl—~lGl—  SE ' v \SEATING—K ‘I‘
Hl‘— ——l G l‘— —H——D PLANE M
MILLIMETERS INCHES
DIM[ MIN | MAX | WIN | MAX NOTES:
0.650 | 0.785 MILLIMETERS | _INCHES 1. LEADS WITHIN 0.13 mm
MR RRHRE AR DIM [MIN_TMAX | MIN TMAX (0.005) RADIUS OF TRUE
8 58 L 7200 A_[18.03 [18.56 | 0.710 [0.770 POSITION AT SEATING
~__| 5 =5 Toes B 1510 | 6,60 | 0.240 [0.260 PLANE AT MAXIMUM
D_| 0381 0.58s, 0015 | 0028 | C | - 508 - 0200 MATERIAL CONDITION.
A I D [ 038 | 053 | 0.015 |0.021 2. DIMENSION “L” TO
T G008 | 0TS F_[1.02 | 178 | 0.040 | 0.070 CENTER OF LEADS
S LI G | 25485C 0,100 BSC_| WHEN FORMED
“76285C 0,300 BSC H [ 1.32 [ 241 [0052 [0.095 PARALLEL.
62BSC_ - 5 J ] 0.20 [ 0.38 [ 0.008 [0.015 3. DIMENSION “B” DOES NOT
LB A N I e K (292 0.115
N ger T os T oo o0 ; — o = INCLUDE MOLD FLASH.
. 5 _—im 762 B5C 0300B5C | 4. DIMENSION “R” TO BE
- [8 . 90 ] 180 ] 00 [ 150 MEASURED AT THE TOP OF
NOTE ; 051 | - |00 | - THE LEADS (NOT AT THE
- DIMENSION “L” TO CENTER OF S T R TIPS,
LEADS WHEN FORMED PARALLEL.
P SUFFIX P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
CASE 649-03 CASE 648-04

Qﬁﬁﬁﬁr"ﬂd@——f

1
P A | { f
| o i
i n & )
UUUTU U]
o~y B . i OPTIONAL LEAD
| ; CONFIG. (1,8,9, & 16)
O w2 l P A 1
TUUU UV UUUY -
—{Hf— . ( A }
j=—F c l‘— — c
N ( - L
[ Vﬁﬁ-\ NIeE
L A
o PSR N
D — l. SEATING
ok = SEATING -k, i\ " ° hiane
PLANE . NOTES:
S TRETERS TGS 1. LEADS WITHIN 0.13 mm
(0.005) RADIUS OF TRUE
- MILLIMETERS M'Nf“fws DIM[ MIN | MAX | MIN | MAX POSITION AT SEATING
MIN_| MAX IN | MAX | NOTES A | - l2210] - 0870 PLANE AT MAXIMUM
A_| 3150321 .240 | 1.265 1 LEADS WITHIN 0.13 B_| 6.10 | 6,60 | 0.240 | 0.260 MATERIAL CONDITION.
B [ 1321 [137 520 | 0.540 . .13 mm (0.005) — = oy
B RADIUS OF TRUE POSITION AT C 08 200 2. DIMENSION “L” TO
C [ 4705 .185 | 0.205 SEATING PLANE AT MAXIMUM 038 | 053 | 0.015 | 0.021 CENTER OF LEADS
b0 51 1 0.015 | 0.020 MATERIAL CONDITION. Pl - 1178] - J0070] WHEN FORMED
1. . .040 | 0.060 2. DIMENSION “L” TO CENTER OF G 2.54 BSC 0.100 BSC PARALLEL.
2.54 BSC .100 BSC _| LEADS WHEN FORMED PARALLEL. H | 038 | 241 | 0.015 | 0.035 3. DIMENSION “B” DOES NOT
H 65| 2.16 | 0.065 | 0.085 J [ 020 | 038 | 0.008 0015 INCLUDE MOLD FLASH.
.20 ’_~_30_ 0.008 | 0.012 | K 1292 [ -~ [0115] - | 4. “F" DIMENSION IS FOR FULL
.92 | 3.43 | 0.115 | 0.135 | L 7.62 BSC .300 BSC LEADS. “HALF" LEADS ARE
L | 14.99 | 15.49 | 0.590 | 0.610 00 150 0 159 OPTIONAL AT LEAD POSITIONS
M - 100 - 100 N [ 051 - 002 ] - 1,8,9,and 16).
; S5 o8 [0018 Rl - [826] - 038 5. DIMENSION “R” TO BE
F AR REYI MEASURED AT THE TOP OF THE
. .020 | 0.030 | LEADS (NOT AT THE TIPS).
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PACKAGE OUTLINE DIMENSIONS (continued)

F SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 650-02 CASE 650-03
_f
) —3~:= ?
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L =L
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D = D
—{ |=—R tN
i L 1 I
H H
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1 lf7 Bsocsg | 002,050 BSC TOTAL OF TRUE POSITION AT G 1.27 BSC 0.050 BSC .
.6 | 0.025 | 0.035 MAXIMUM MATERIAL CONDITION. H ] 0641 089]0025] 0035
35 [ 9.40( 0.250 | 0.370 K 9.40 | 0.250 | 0.370
892 | - [0745] - L |18, — lons| -
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. B CASE 725-01
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A
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Line Demonstrator,” by Tom Balph, Motorola
Inc, 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. ’
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MECL 10000

INTEG RATED CIRCU'TS MC10,100/10,200 Series (-30 to +85°C)

MC10,500/10,600 Series (-55 to +1250C)

16

L SUFFIX . P SUFFIX F SUFFIX
CERAMIC PACKAGE 1 ‘ PLASTIC PACKAGE CERAMIC PACKAGE
CASE 620 : ’ CASE 648 CASE 650 |

. J .
L SUFFIX 24 Y ] P SUFFIX . . F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
. CASE 623 1 CASE 649 CASE 652
Device Type
Funetion -30 10 +85°C -55 10 +125°C Case
NOR GATES '
Quad 2-Input with Strobe MC10100 MC10500 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 ‘ .
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/Buffer 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 to MTTL 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)

Device Type
Function ~30 to +85°C -55 t0 +125°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
| 12-Bit Parity Generator-Checker | MC10160 | MC10560 I 620, 648, 650 |
ENCODER
[ 8-Input 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-Input 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 to 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
r Monostable Multivibrator | MC10198 l - I 620, 648 |
SHIFT REGISTERS
[ FourBit Universal | MC10141 [ mc1os41 | 620,648,650 |
ERROR DETECTION-CORRECTION
IBM Code MC10163 MC10563 620, 648, 650
Motorola Code MC10193 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
l Dual Simultaneous MC10194 MC10594 620, 648, 650
ARITHMETIC FUNCTIONS
Look-Ahead Carry Block MC10179 MC10579 620, 648, 650
Dual High Speed Adder/Subtractor mMC10180 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)

: ) s Device Type L - o
_ < Functio 3010 +B5°C | B5t0+126°%C | - Case
COMPARATOR
[ 5-Bit 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) . JM38510/06001BEB, BFB
Quad 2-Input NOR Gate (MC10502) JM38510/06002BEB, BFB
Triple 2-3-2 OR/NOR Gate (MC10505) JM38510/06003BEB, BFB
Triple 4-3-3 NOR Gate (MC10506) JM38510/06004BEB, BFB
Triple Exclusive OR/NOR Gate (MC10507) JM3R510/06005BEB, BFB
Dual 4-5 input OR/NOR Gate (MC10509) JM38510/06006BEB, BFB

- Dual D Flip-Flop (MC10531) JM38510/06101BEB, BFB
Dual D Flip-Flop (MC10631) - JM38510/06102BEB, BFB
Hex D Flip-Flop (MC10576) JM38510/06103BEB, BFB
Dual J-K Flip-Flop (MC10535) JM38510/06104BEB, BFB

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

INTEGRATED CIRCUITS | MC1600 Series (-30 to +85°C)

L SUFFIX 8
CERAMIC PACKAGE 3
CASE 620
F SUFFIX . P SUFFIX
CERAMIC PACKAGE 1 PLASTIC PACKAGE
CASE 607 CASE 626
. P SUFFIX
PLASTIC PACKAGE
CASE 646
) N N 14
iy :
14
o P SUFFIX
L SUFFIX P"Asg:\‘:s;‘:jgme F SUFFIX
CERAMIC PACKAGE 16 CERAMIC PACKAGE
CASE 632 CASE 650
1
Device Type .
Function -30° to +85°C Case
GATES
Dual 4-Input OR/NOR MC1660 620, 650
Dual 4-5-Input OR/NOR MC1688 650
Quad 2-Input NOR MC1662 620, 650
Tuple 2-Input Exclusive NOR MC1674 620, 650
Quad 2-Input OR MC1664 620, 650
Triple 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 :
[ a-Bitshift [ MC1694 [ 620 |
MULTIVIBRATOR
| Voltage-Controlled | MC1658 |620,648,650 |
OSCILLATOR
| Emitter Coupled [ MC1648 [607,632,646 |
COMPARATOR
[ Dual A/D [MC1650/MC1661] 620,650 |
RECEIVER
| Quad Line MC1692 ] 620, 650
PRESCALER
[ 1 GHz Divide-by-Four [ MC1697 | 626 |
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MECL 10,000
Series




MC10100/MC10500

QUAD 2-INPUT NOR GATE
WITH STROBE

~

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

o

CASE 650

MC10500 only -

®) 4 P SUFFIX
_®O¥—— 2 (6) PLASTIC PACKAGE
15— CASE 648
" (10) 6 MC10100 only
(11) 7 —
(13)9 —e
(14) 10 — Vecy =Pin 1 (5)
(15) 11 —‘5 > 14 (2) Vcez = Pin 16 (4) L SUFFIX
VEE = Pin 8 (12) CERAMIC PACKAGE
— ' CASE 620
(16) 12 _@_ 15 (3)
(1) 13
= F SUFFIX
PD = 25 mW typ/gate (No Load) CE RAMIC PACKAGE

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 I3 — 1291 - 129 — 126 — 129 | — | 29 |mAdc
Input Current ) linH uAdc
Independent Inputs — 1415 — |390| — |245] — |245| — |245
Common Input — |800| — [750| — |470| — |490]| — 470
Switching Times ‘ ns
Propagation Delay tpd 10(3.7[10]3.1{10]29]|1.0]3.3|1.0]3.7
Rise Time, Fall Time t+,t— 10140{11}136|11]13.3}1.113.7{10[40{ ns
(20% to 80%)

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

QUAD OR/NOR GATE

MC10102/MC10502

QUAD 2-INPUT NOR GATE

K MC10101/MC10501 PD = 25 mW typ/gate ® 4 MC10102/MC10502 \

(8) 4 2 (6) (No Load) :DCF2 )
(9) 5
5 (9) tpd = 2.0 ns typ o

3 (7 t+, t- = 2.0 ns typ (1o 6m3 )

6 (10) (20% to 80%) (11) 7 .
I vecy=Pint ) (0 1?:3)0-_14 (2)

1 11 (15) . Vcez = Pin 16 (4)

(1) 13 4 15 (3) - VEE * Pin 8 (12) (16) 12&15 (3)
(16)12.&9 (13) : - 1) 13 o (13)

(14) 10 A

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
MC10101 and MC10501 and
MC10102 only . MC10502 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 Ig — |29 — 29| =]26] -129] — [ 29 [mAdc
Input Current linH uAdc
Independent Inputs — |450| — |425| — |265| — [265| — | 245
Common Input (MC10101/10501) — |910} — | 850} — |535| — |535| — |5635
Switching Times . ns
Propagation Delay tpd 1.03.7|1.0/ 3.1|1.0|29|1.0[3.3|1.0] 3.7
Rise Time, Fall Time t+,t— 1.0(4011.1]13.611.1133[1.1[3.7(10]40]| ns
(20% to 80%)

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



MC10103/MC10503

QUAD 2-INPUT
OR GATE

(8) 4
(9)5:}
(10) 6

(11) 7

(16) 12

(1) 13

(14) 10

(15) 11

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10103 only

N

2 (6)
Pp = 25 mW typ/gate (No Load)
3(7) tpd=2.0 ns typ
t+, t— = 2.0 ns typ (20% -80%)
15 (3)
9 (13) Vee1 = Pin1(5)
Veeo = Pin 16 (4)
14 (2) Vgg = Pin8 (12)
L SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 650

MC10503 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 — 129 | - 129} —-126| —-129] — | 29 [mAdc
Input Current linH — |415] — |390| — [245| — |245]| —|245]|uAdc
Switching Times ns
Propagation Delay tpd 10137|10}3.1}10}129}11.0]3.3}1.0]3.7
Rise Time, Fall Time t+,t—

(20% to 80%)

1.1140(1.1|36|1.1(33|1.1|3.7[1.1}140] ns

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




MC10104/MC10504

QUAD 2-INPUT AND GATE

~ N

(8) 4 Z:D_Oz ) Pp = 35 mW typ/gate (No load)
(9)5 tpd = 2.7 ns typ
((:?; ‘; Z::‘}_OS () t+, t- = 2.0 ns typ (20% ~80%)
(14) 10
(15) 11(;::}—014(2)
(16) 120— 9 (13) Vceq = Pin 1.(5)
(1)13&15(3) Vcc2=Pin16(4)
= Pin8 (12)

VEE =

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

MC10104 only MC10504 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 Ig - 13| -3 —-|3|—-139]| — 39 | mAdc
Input Current ] . linH ' uAdc
Pins 4,7,10,13 — |450| — |425| — [265| — |265| — | 265
Pins 5,6,11,12 — [375] — |350 — [220| — |220| — | 220
Switching Times ns
Propagation Delay tpd 1.0/4311.0(4.3|10(40]|1.0{42|10]| 4.7
Rise Time, Fall Time t+,t- | 1.3} 3.8|1.513.7(15{35[15]3.6]1.2 4.1 ns
(20% to 80%)

-65°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 ,
( MC10105/MC10505 MC10106/MC10506
. : (8) 4
(8) 4 3 (7) Pp = 30 mW typ/gate (9) 5
(No Load)
(9) 5 2 (6) (10) 6
tpd=2.0 ns typ (11) 7

Veei = Pin 1 (5)

1
(16) 12 15 (3) VeE

(15) 11

]

1

P SUFFIX ' F SUFFIX
PLASTIC PACKAGE L SUFFIX CERAMIC PACKAGE
CASE 648 CERAMIC PACKAGE CASE 650
MC10105 and CASE 620 MC10505 and
MC10106 only ' MC10506 only

\

(13) 9 6 (10) t+, t— = 2.0 ns typ (20% to 80%)
(14) 10%7 an (13) 9
(15) 11 (14) 10%2 (6)
Pin 8 (12) (16) 12
M 13%)0»15 @)
(2) 14

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 | - |23 | — |24 | mAdc
Input Current linH — |450| — |425| — |265| — |265| — |265 | nAdc
Switching Times . ns
Propagation Delay tpd 10]|3.7|1.0|3.1]1.0[29]1.0{3.3|1.0{3.7
Rise Time, Fall Time t+, t- 10401136 (|11]33[1.113.7|1.0|4.0 ns
(20% to 80%) :

-65°C and +125°C test values apply to MC105xx devices only.
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MC10107/MC10507

TRIPLE 2-INPUT EXCLUSIVE

OR/EXCLUSIVE NOR

/ﬁ

(9) S 3 (7)

- (13) gﬂn (15)

(11) 7 10 (14)

(2) 14 12 (16)

(3) 15 13 (1)
P SUFFIX

CERAMIC PACKAGE

CASE 648

MC10107 only

-

Pp = 40 mW typ/gate (No Load)
tpd = 2.8 ns typ
t+, t- = 2.5 ns typ (20% to 80%)

Veet = Pin 1 (5)
Vgez = Pin 16 (4)
Vee = Pin 8 (12)

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10507 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 — {31y -3 =128 —| 31| — 31 mAdc
Input Current linH uAdce
Pins 4,9, 14 — |450| — |425| — |[265| — |265| — | 265
Pins 5,7, 15 — |375| — |350( — [220| — |220| — | 220
Switching Times ns
Propagation Delay tpd 1.0{4511.1| 38| 1.1 3.7 114.0(10] 45
Rise Time, Fall Time t+, t— 104311135 1.1 356 38[1.0] 4.3 ns
(20% to 80%)

-565°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)
(9)
(10)
(11)
(13)
(14)
(15)
(16)
(1)

-

aq
5 — 3(7)
6 2 (6)
7
9
10

14 (2)
- -15 (3)
12
13

tpd = 2.0 ns typ
Pp = 30 mW typ/gate (No Load)
t+, t— = 2.0 ns typ (20% to 80%)

Vece1 = Pin 1 (5)
Vece2 = Pin 16 (4)
= Pin 8 (12)

<
m
m
[

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 Ig —116| — |15 - 14| — |15 | — | 16 | mAdc
Input Current linH — |450| — |425] — |265| — |265| — [265 | uAdc
Switching Times ns
Propagation Delay tpd 1.0]3.7|10(3.1]|10|29]|1.0(3.3]1.0]3.7
Rise Time, Fall Time t+, t- 10[40]1.1}136]1 3.3]1.113.7/1.0]40 ns
(20% to 80%)

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




MC10110

DUAL 3-INPUT 3-OUTPUT
OR GATE

MC10111

DUAL 3-INPUT 3-OUTPUT
NOR GATE

~

MC10110 MC10111
g 2 Pp = 80 mW typ/gate (No Load) 2
7 tod = 2.4 ns typ (All Outputs Loaded) 3
t+, t- = 2.2 ns typ (20% to 80%) (All Outputs Loaded) g a4
9
10 -12 12
1 13 Veer =115 o 13
Veeo = 16 -
10 14
14 Veg = 8 1
Three Vo 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 ar{d 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 nAdc
Switching Times ns
Propagation Delay tpd 1.4 35 1.4 35 15 3.8
Rise Time, Fall Time t+, t— 1.0 3.5 1.1 3.5 1.2 3.8 ns
(20% to 80%) .
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MC10113/MC10513

QUAD EXCLUSIVE
OR GATE

4

EO09(13)
@4 2 2 (6)
(9)5 2
(10) 6 ::E_ 307)
(an 7
(1410 14 (2)
(15) 11
(16) 12

L 15 (3)

el 13:33:?' ‘

o

" TRUTH TABLE

AlB|E| OUTPUT

LfL|tL L I
LlH|L] W 1 J
HlL|L H

HIH| L L

9l®|H L
¢ = Don’t Care

Vecet = Pin1(5)

Vccz = Pin 16 (4)

VEg = Pin8(12)

Pp =175 mW typ/pkg (No Load)
tpd = 2.5 ns typ

t+, t— = 2.0 ns typ (20% -80%)

\

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10113 only

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10513 only

y

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 — | 46| — |46 | — | 42| — | 46| — 46 | mAdc
Input Current linH rAdc
Pins 4,7,10,13 — 1450| — |425| — |265] — |265| — | 265
Pins 5,6, 11,12 ! — |375| — |350| — |220| — |220| — | 220
. Pin9 — |925| — |870| — |545| — |545| — | 545
Switching Times . ns
Propagatio'n Delay . tpd '
Independent Inputs 49(11114.7|113|45(13150|1.3| 5.3
Enable Input 3]52|13]|52|15]50(15|55 5.8
Rise Time, Fall Time t+,t- | 1.1143(1.114211.1|139]|1.1]|4.4 4.6 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

-~

(8) 4
(9) 5
(13) 9
(14) 10
(16) 12
(113

2 (6)

7 (11)
15(3)

11(15)

ccq =Pin1 (5)
Veez = Pin 16 (4)
VEg =Pin8(12)

Ves

tpd = 2.4 ns typ (Single-Ended Input) ‘
tpd = 2.0 ns typ (Differential Input)
Pp = 145 mW typ/pkg

T

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

MC10114 only

The MC10114/MC10514 is designed for
use in sensing differential signals over long lines.
An active current source and translated emitter
follower inputs provide the line receiver with
a common mode noise rejection limit of one
volt in either the positive or the negative direc-
tion. This allows a large amount of common
mode noise immunity for extra long lines.

Another feature is that the NOR outputs
go to a logic Iovx} 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 Vgpg reference is provided which is
useful in making a Schmitt trigger, allowing
single-ended driving of the inputs, or other

applications where a stable reference voltage
is necessary.

S —

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10514 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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AR

ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
@ Test Volts
Temperature | Viimax | ViLmin | ViHAmin [ViLAmax | VBB | ViHe* | VILHLL VIHL* J viLl* VEE
MC10114 :
-30°C -0.890 -1.890 -1.205 -1.500 From +0.110 -0.890 -1.890 -2.890 -5.2
+25°C -0.810 -1.850 -1.105 ~-1.475 Pin +0.190 -0.850 -1.810 -2.850 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 1 +0.300 -0.825 -1.700 -2.825 -5.2
MC10514
-55°C ~0.880 |--1.920 -1.255 -1510 From +0.120 -0.920 -1.880 -2.920 -5.2
+25°9C | -0.780 -1.850 -1.105 -1.475 Pin 11 +0.220 -0.850 -1.780 ~-2.850 -5.2
+125°C -0.630 -1.820 -1.000 -1.400 (15) +0.370 -0.820 -1.630 -2.820 -5.2
-55°C -30°% +25°C +85°C +125°C
Characteristic Symbol| Min Max Min Max Min Max Min Max Min Max Unit Conditions

Power Supply Drain Current Ig - 39 - 39 - 35 - 39 - 39 mAdc | Vin = VIH max (Pins 4,9, 12), V| min
(Pins 5, 10, 13)

Input Current linH - |. 80 - 70 - 45 - 45 - 45 MAdc | Test one input at a time, Vijn = V|4 max to°
P.U.T.and V|| mjn to the other input of
that gate.

IcBO - 15 - 1.5 — 1.0 - 1.0 - 1.0 uAdc | Testone input atatime. Vi, = VEE
Reference Voltage Vgg |-1.440|-1.320(-1.420|-1.280( -1.350 (-1.230(-1.295 [-1.150|-1.240 [-1.120 | Vdc One input from each gate tied to Vgg (Pin 11),
Common Mode Rejection Test* Vdc | Vig =V|HH or V|HL to one input of each
MC10114 VOH - - -1.060 |~0.890( -0.960 |-0.810 (-0.890 |-0.700 - - gate under testand V|| 4 or V|, respec-
MC10514 -1.080/ -0.880 - - -0.930(-0.780 - - -0.825(-0.630 tively, to the other input of each gate.
mMC10114 VoL - - -1.890(-1.675(-1.850|-1.650(-1.825[-1.615 - - Vdc
MC10514 -1.920| -1.655 - - -1.850(-1.620 - = -1.820(-1.545

Switching Times ns For single-ended input testing, one input from
Propagation Delay tpd 1.0 4.3 1.0 4.4 1.0 4.0 09 4.3 1.0 4.7 each gate must be tied to Vgg (Pin 11).
Rise Time, Fall Time t+, t- 1.3 38 15 38 15 35 15 3.7 1.2 4.1 ns 20% to 80%

*V|HH = Input logic “‘1" level shifted positive one volt for common mode rejection tests.
VLH = Input logic 0" level shifted positive one volt for common mode rejection tests.
VIHL = Input logic 1" level shifted negative one volt for common mode rejection tests.
ViLL = Input logic ‘0" level shifted negative one volt for common mode rejection tests.

~-559C and +125°C test values apply to MC105xx devices only.
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MC10115/MC10515

QUAD LINE RECEIVER

MC10116/MC10516

- TRIPLE LINE RECEIVER

—_—

MC10115/MC10515 These receivers are designed for use in MC10116/MC10516
sensing differential signals over long lines. The
(8) 4j>L 2 () Dbias supply (Vgg) is made available to make (8
(9) 5 the device useful as a Schmitt trigger, or in .) 4 l E 2 (8)
(1) 7 other applications where a stable reference 9) 8 3(7)
(10) ‘sj>k 3 (7 voltage.is necessary. (13) gjxe (10)
Active currentsources provide these receivers (14) 10 7(11)
(14) 10j>~ 14 (2) With excellent common mode noise rejection. If (1) 12 :ji :14 (2)
(15) 11 .any amplifier in a. ?ackage is not used, one (1) 13 15 (3)
(1) 13 input of that amplifier must be connected to
j>~*15 (3) Vg to prevent upsetting the current source v 11 (15)
(16) 12 | — bias network B8
9 (13) :
Ves Veeq = Pin 1 (5)
tpd = 2.0 ns typ Vcea = Pin 16 (4) tpd = 2.0 ns typ
Pp =110 mW typ/pkg (No Load) VEE = Pin 8 (12) Pp = 85 mW typ/pkg (No Load)

MC10115 and
MC10116 only

N

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

MC10515 and
MC10516 only

\

J

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 Vgpg 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 I3 mAdc
MC10115/10515 — 29 - 29 - 26 - 29 — 29
MC10116/10516 — 24 — 23 - 21 - 23 — 24
Input Current linH — 165 - 150 - 95 - 95 — 95 pAdc
IcBO — 15 - 1.5 - 10 - 1.0 - 1.0 uAdc
Reference Voltage Vgg |-1.440|-1.320|-1.420(-1.280(-1.360 |-1.230 |-1.295(-1.160(~1.240(-1.120| Vdc
Switching Times ns
Propagation Delay tpd 1.0 3.5 1.0 3.1 1.0 29 1.0 3.3 1.0 4.0
Rise Time, Fall Time t+, t— 1.0 3.9 1.1 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.
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MC10117/MC10517

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

64’*
| o5 B

X_3(7)
Y _26). P SUFFIX
(10) 6 PLASTIC PACKAGE
CASE 648

MC10117 only

Vcet = Pin 1 (5)

(13)9 Vegz = Pin 16 (4)
Vegg =Pin 8 (12)
(14) 10
15) 11 \
" 14 (2) L SUFFIX
15 (3) oy, CERAMIC PACKAGE
(16) 12 TTT : CASE 620

(1) 13

F SUFFIX
Pp = 100 mW typ/pkg (No Load)
D mW typ/pkg CERAMIC PACKAGE

tpd = 2.3 ns typ CASE 650

t+, t— = 2.2 ns typ (20% to 80%) MC10517 only

_k .

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°Cc | +85°C | +125°C
Characteristic Symbol | Min{Max|Min|Max |Min|Max |[Min|Max|Min | Max | Unit
Power Supplyl Drain Current g —129| — 129 —|26| —{29}| — 29 | mAdc
“Input Current linH nAdc
Pins 4,5,12,13 — |415| — (390 — |245| — [245( — | 245
Pins 6,7,10, 11 — |450| — |425| — |265| — |265| — | 265
Pin9 — | 595 — |560] — {350| — [350( — | 350
Switching Times ) ns
Propagation Delay tpd 11135114|139{14|134|14138(1.2| 35
Rise Time, Fall Time t+,t— | 1.0]/4.1]109[4.1[1.1]40(1.1|46[09| 4.1 ns
(20% to 80%)

-565°C and +125°C test values apply to MC105xx devices only.
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MC10118/MC10518

DUAL 2-WIDE 3-INPUT
‘OR-AND GATE

a2

3

(8) a4
(9) 5
6

7

~

Pp =100 mW typ/pkg (No Load)

- 2 (6) tod = 2.3 ns typ

(10) [ -
t+, t— = 2.5 ns typ (20% to 80%)
(11)
(13) 9
(14) 10 )
(15) 11 5 Vcci = Pin1(5)

15 (3 i
16) 12 o~ 15 (3) | Vcea = Pin 16 (4)

VEE = Pin8 (12
(1 13 in8(12)

(20 14

Wil W

P SUFFIX L SUFFIX ' ‘ F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE

CASE 648 CASE 620 CASE 650

K MC10118 only MC10518 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 - 29| -|129 | ~-}126| — |29 — 29 | mAdc
Input Current linH . nAdc
Pins 3, 4,5, 12, 13, 14 — |415| — |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 1.1 351141391434 14| 3.8{1.2 35
Rise Time, Fall Time tht 1.3/ 41(08|4.1|15|4.0( 1.5] 46|12 4.0
(20% to 80%)

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

3-15



MC10119/MC10519

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

(7)3
(8) 4
(9) 5
(10) 6
(11) 7

(13) 9

vy

(14) 10 —9

Y

(18) 11
- (16) 12

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

R

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

MC10119 only

-

Veer=1(5)
Veeo = 16 (4)
VEE =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

y

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| MinjMax | Unit
Power Supply Drain Current e 29 29| — 1 26| — ]| 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 1.1 35|14 39|14 34| 14| 3.8|] 1.2| 35
Rise Time, Fall Time t+,t~ 1.314.1108{ 41|15 40| 1.5] 46| 1.2| 4.3 ns
(20% to 80%)

-559C and +125°C 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

(1) 7
(13) 9 Veeq = Pin 1 (5)
— Vceo = Pin 16 (4)
(14) 10—9 j-_: 2 ((6) VEE = Pin8 (12)
3(7)

(15) 11 r- Pp = 100 mW typ/pkg (No Load)
(16) 12 thg = 2.3 ns typ

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 i ‘ MC10521 only /

Numbers at ends of terminals denote pin number 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 Ig -1 29| — |1 29| — | 26 -1 291 —- | 29 mAdc
Input Current linH wAdc
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 1.21 36| 1439|1434 14| 38|1.1| 35
Rise Time, Fall Time t+,t 1.0 45/ 09| 41(1.1]40 11| 46|09|4.4 ns
(20% to 80%)

-55°C and +125°C test values apply to MC 105xx devices only.
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MC10123

TRIPLE 4-3-3 INPUT

BUS DRIVER
a
5 The MC10123 consists of three NOR gates
3 designed for bus driving applications on card or
6 between cards. Output low logic levels are
7

specified with Vg < -2.0 Vdc so that the bus
may be terminated to —2.0 Vdc. The gate output,

9
P SUFFIX
D T b A o
’ CASE 648
T12 : MC10123 are ‘‘turned-off’. This eliminates
13 %15 discontinuities in the characteristic impedance
14 of the bus. 2
The VoH level is specified when driving a
Vgegt = Pin 1 25-ohm load terminated to —2.0 Vdc, the equiva-
Veez =Pin 18 lent of a 50-ohm bus terminated at both ends.
“Vgg =Pin8 Although 25 ohms is the lowest characteristic
Pb = 310 mW typ/pkg :\i"nieda.nce t;at can Ibe driven ll:y the M910123, L SUFFIX
(No Load) gher |mp9jvance values ma.y e usef:l W.Ith this CERAMIC PACKAGE
thg = 3.0 ns typ part. A typical 50-ohm bus is shown in Figure 1. CASE 620
t+, t— = 2.5 ns typ (20%
to 80%)
FIGURE 1 — 50-OHM BUS DRIVER
1/3 MC10123 1/3 MC10123 1/3 MC10123
2,=5090
500 } E E E 500
-2.0 vdc -2.0 Vdc
k RECEIVERS (MECL Gates) 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| Vdc
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 3.9 ns
(20% to 80%) '




MC10124/MC10524

QUAD TTL-TO-MECL

TRANSLATOR

) The MC10124/MC10524 is a quad "translato\
(9) 5 a (8) for interfacing data and control signals between
(10) 6—9 2 (6) a saturated logic section and the MECL section
(11) 7 —1 3 (7 of digital systems. The device has TTL com-
.::I, 5y Gnd=Pin 16 (4)‘ patible inputs, and MECL complementary

(14) 10— 12(16) Ve (+5.0 Vde) = Pin 9 (13) open-emitter outputs that allow use as an

1315 @ v (=6.2 Vdc) = Pin 8 (12) inverting/non-inverting translator or as a

1811 —] o EE 7> ! differerftial Iine driver. Wherx the c.ommon

: E 14 (@) Veemax = 7.0 Vde strobe input is at the low logic Iev?l, it forces

all true outputs to a MECL low logic state and

all inverting outputs to a MECL high logic state.

PD =380 mW typ/pkg (No Load) 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 out.

t+, t- = 2.5 ns typ (20% to 80%) An advantage of this device is that TTL level

information can be transmitted differentially,

- via balanced twisted pair lines, to the MECL

1 1 1 equipment, where the signal can be received
h PT? by any of the MECL line receivers or the

tpd = 3.5 ns typ (+1.5 Vdc in to 50% out)

MC10125 MECL to TTL translator or the
MC10177 MECL to MOS translator.

P SUFFIX
L SUFFIX F SUFFIX
ERAMIC PACKAGE
¢ HACA{;:E GAfs CERAMIC PACKAGE = CERAMIC PACKAGE
CASE 620 CASE 650

MC10524 only

K MC10124 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

Vout Vout
Vin NAND AND
Coax Coax Coax Unused outputs
connected to a
R . 50-ohm resistor
q* to ground (100-ohm
4 for MC105XX)
Input
©
Pulse Generator
PROPAGATION DELAY
Input Pulse
t+=t-=56+05ns v
(10 to 90%) "
Vout AND
50-0hm termination to ground lo- .
cated 1n each scope channel input
All input and output cables to the
scope are equal lengths of 50-ohm +2.0 Vde v Vout NAND
coaxial cable. Wire length should ) EE
be < 1/4 inch from TP, to input
pin and TP, to output pin.
*50 ohm, MC105XX only.

NOTE: All power supply and logic levels are shown shifted 2 volts positive.
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0c€

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE/CURRENT VALUES

@ Test Volts mA
Temperature [~y 4Ty o l VRH l VE | VR | Vee | VEE 111 2
. Mc10124
-30°C +2.0 +1.1 +4.0 +0.4 +24 +5.0 -5.2 -10 -20
+25°C +1.8 +1.1 +4.0 +0.4 +24 +5.0 -52 -10 -20
+85°C +1.8 +0.8 +4.0 +0.4 +2.4 +5.0 -5.2 -10 -20 |
MC10524
-55°C +2.0 +1.1 +4.0 +04 +2.4 +5.0 |- -5.2 -10 -20
+25°C +1.8 +1.1 +4.0 +0.4 +2.4 +5.0 -5.2 -10 -20
+125°C +1.8 +0.8 +4.0 +04° +2.4 +5.0 -5.2 -10 -20
-55°C -30°C +25°C +85°C +125°C
Characteristic Symbol | Min Max Min Max Min Max Min Max Min Max Unit Conditions
Negative Power I - 72 - 72 - 66 — 72 — 72 mAdc All inputs and outputs open.
Supply Drain
Current
Positive Power IccH - 16 — 16 - 16 - 18 - 18 mAdc | Vi, = VRH all inputs.
Supply Drain lccL - 25 - 25 - 25 - 25 - 25 | mAdc | Vip (strobe) = Vg
Current .
Reverse Current IR uAdc | Vip = VR (strobe),
Strobe Input — 200 - 200 - 200 - 200 - 200 VE (single inputs)
Single Inputs - 50 - 50 - 50 — 50 — 50 Vin = VE (strobe), Vg (P.U.T.)
Forward Current Ig mAdc | Vi, = VF (strobe), VR (single
Strobe Input - -12.8 - -12.8 - -12.8 — -12.8 - -128 inputs)
Single Inputs - -3.2 — -3.2 - | =32 - -3.2 - -3.2 Vin = VR (strobe), Vg (P.U.T.)
Input Breakdown BVin 5.5 - 55 - 5.5 - 55 - 5.5 - Vdc At ljq = +1.0 mAdc.
Voltage Vin (strobe) = VE while testing
- single inputs.
Clamp Input V) - -15 - -15 - -15.] - -15 - -15 Vdc Test one input at a time.
Voltage 119 (single inputs), |2 (strobe).
Switching Times ns
Propagation Delay| tpg 1.0 8.0 1.0 6.8 1.0 6.0 1.0 6.8 1.0 8.0 +1.5 Vdc in to 50% out
Rise Time, t+, - 1.0 45 1.0 42 1.1 39 1.1 43 1.0 45 20% to 80%
Fall Time

-559C and +125°C test values apply to MC105X X devices only.-
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MC10125/MC10525

QUAD MECL-TO-TTL
TRANSLATOR

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

:76: §m4 (8) the MECL section and saturated logic sections

(10) & Gnd = Pin 16 (4) of digital systems. The MC10125 incorporates

(an 7}5 (9) ) differential inputs and Schottky TTL ‘‘totem

(14110 Vee (+5.0 Vde) = Pin 9 (13)  pole” outputs. Differential.inputs allow for use

(18) 11 j>¥12 (16) Vgg (-5.2 Vdc) = Pin 8 (12) as ?n inve.rtin'g/non»in-vertmg _translator or as

2) 14 a differential line receiver. The Vgpg reference

ﬁ>¥_13 ) voltage is availabe on pin 1 for use in single-

@) 18 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

Pp =380 mW typ/pkg (No Load) fanout of 10 TTL loads. The dc levels are

tpd = 4.5 ns typ (50% to +1.5 Vdc out) MECL 10,000 in and Schottky TTL or standard

t+,t—-=25nstyp (1 V to 2 V) TTL out. This device has an input common
' mode noise rejection of £1.0 Volt.

Vcemax = +7.0 Vde 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
PLASTIC PACKAGE CASE 620 F SUFFIX

CASE 648 CERAMIC PACKAGE

\ MC10125 only =24 MS‘IAOSSZ:i?“V 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 WAVEFORMS @ 25°C

Vee
+5.0 Vdc

Vin

Vout

280

Input

Pulse Generator

All Diodes
| t Pul
nput Fulse MMD7000
t+ =t-=2.0+0.2 ns or Equiv.
(20 to 80%)
-1.69 Vdc

50-0hm termination to ground lo-
cated in each scope channel input.

PROPAGATION DELAY

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.

C_ = 25 pF, including test fixture
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cece

ELECTRICAL CHARACTERISTICS

TEST VOLAGE AND CURRENT VALUES
@ Test . . Volts T mA
Temperature | Vigmax | ViLmin | ViHAmin [ViLamax [ Vinn* | vien® [ vincr [ viee | ves | Vec [ Vee lon | oL
MC10125 .
-30°C -0.890 -1.890 -1.205 -1.500 +0.110 -0.890 -1.890 | --2.890 From +5.0 -5.2 -2.0 +20
+25°C -0.810 -1.850 -1.105 -1.475 +0.190 -0.850 -1.810 -2.850 Pin +5.0 -5.2 -2.0 +20
+85°C -0.700 -1.825 -1.035 -1.440 +0.300 -0.825 -1.700 -2.825 1 +5.0 -5.2 -2.0 +20
MC10525 .
-55°C -0.880 -1.920 -1.255 -1.510 +0.120 -0.920 -1.880 [ -2.920 From +5.0 -52 -20 +12
+25°C -0.780 -1.850 -1.105 -1.475 +0.220 -0.850 -1.780 -2.850 Pin +5.0 -5.2 -2.0 +12
+125°C -0.630 -1.820 -1.000 -1.400 +0.370 -0.820 -1.630 -2.820 1 +5.0 -5.2 -2.0 +12
-55°C -30°C +25°C +85°C +125°C )
Characteristic Symbol | Min Max Min Max Min Max Min Max Min Max Unit_ Conditions
Negative Power Ig - 44 — 44 - 40 — 44 — 44 mAdc Vin=Vgg (Pins 3,7, 11,15),
Supply Drain Vgg (Pins 2,6, 10, 14)
Current
Positive Power IccH - 52 - | 582 - 52 - 52 - 52 mAdc | Vi, =Vpgg (Pins 3,7,11,15),
Supply Drain ! ViH max (Pins 2,6, 10, 14)
Current .
lccL - 39 - 39 - 39 - 39 - 39 mAdc | Viy=Vgg (Pins3,7,11, 15),
Ve (Pins 2,6, 10, 14)

Input Current linH — 195 - 180 - 115 - 115 — 115 uAdc One input from each gate tied to
Vgpg while the other inputs are
tested one at a time, Vi, = V|H
max.

Input Leakage IcBO - 15 —. 15 - 1.0 - 1.0 — 1.0 uAdc One input from each gate tied to

Current Vgp while the other inputs are
tested one at a time, Vi, = VEE.

Short-Circuit los 40 100 40 100 40 |- 100 40 100 40 100 mA Vin=Vpg (Pins 3,7,11,15),

Current . ' VL min (Pins 2, 6,10, 14).
Connect outputs to ground, one
at a time.

_55°C and +125°C test values apply to MC105XX devices only. - (continued on next page)
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ELECTRICAL CHARACTERISTICS (continued)

-55°C -30°C +25°C +85°C +125°C
Characteristic Symbol | Min Max Min Max Min Max Min Max Min Max Unit Conditions
High Output VOH 25 - 25 — 25 - 25 - 25 - Vdc Vin = VIL min (Pins 2, 6,10, 14),
Voltage VIH max (Pins 3,7,11,15).
Low Output VoL - 05 - 05 - 05 — 05 - 05 Vdc Vin = VIL min (Pins 3,7,11,15),
Voltage VIH max (Pins 2,6, 10, 14).
High Threshold VOHA |'25 - 25 — 25 - 25 - 25 - Vdc Vin =Vgg (Pins 3,7, 11, 15),
Voltage VILA max (Pins 2,6, 10, 14, one
at a time).
Low Threshold VoLA - 0.5 - 05 - 0.5 - 0.5 - 05 | vde | Vin=Vgg (Pins3,7,11,15),
Voltage VIHA max (Pins2,6,10, 14, one
at a time).
Indeterminate Input | Vors1 — 05 - 0.5 - 0.5 - 05 - 05 Vdc Vin = VEE to both inputs of each
Protection Tests gate, one gate at a time.
VoLs2 - 05 - 05 — 0.5 -~ 05 - 05 Vdc All inputs open.
Reference Voltage Vgg |-1.440(-1.320|-1.420(-1.280(-1.350|-1.230(-1.295|-1.160{-1.240(-1.120 | Vdc One input from each gate tied
to Vgg (Pin 1).
Common Mode VOH 25 - 25 = 25 - 25 - 25 - Vdc Vin = VIHH or V|HL to one input
Rejection Tests* VoL — 05 _ 05 — 05 — 05 — 05 Vdc of each gate under test and V| jy or
V|LL. respectively, to the other
input of each gate.
Switching Times . ns
Propagation tpd 1.0 6.5 1.0 6.0 1.0 6.0 1.0 6.0 1.0 7.0 50% in to +1.5 Vdc out. For
Delay single-ended input testing, one
input from each gate must be tied
to Vgg (Pin 1).
Rise Time, t+, t- - 45 - 3.3 - 3.3 - 3.3 - 5.3 ns +1.0 Vdc to +2.0 Vdc
Fall Time

*VIHH = Input logic ‘1" level shifted positive one volt for common mode rejection tests.
VILH = Input logic 0"’ level shifted positive one volt for common mode rejection tests.
VIHL = Input logic *1"’ level shifted negative one volt for common mode rejection tests.
ViLL = Input logic 0" level shifted negative one volt for common mode rejection tests.

—550C and +125°C test values apply to MC105X X devices only.
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MC10128

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

KThe MC10128 is designed to provide out-
puts which are compatible with 1BM-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

circuit is used in the TTL mode. When in the\
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.

Ve = Pin 14

Gnd 1 = Pin 16 Pp = 700 mW pkg/typ (No Load)

' Y L SUFFIX Gnd 2 = Pin 1 tpd = 12 ns typ
J ? CERAMIC PACKAGE Gnd 3=Pin 9
\ CASE 620 VEg = Pin 8 Vee Max = +7.0 Vde /
CONTROL 1
13
11
D10————Ip
15
Q1
10 N
CLOCKO c a
| R
7
RESETO

12
DISABLE 10

DISABLE 20

6
D20— =D

N

Q2

a
CONTROL 2
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TTL MODE TEST VOLTAGE/CURRENT VALUES
TEST VOLTAGE VALUES mAdc rAdc mAdc
@ Test Volts
Temperature | ViHmax | ViLmin | VIHAmin|ViLAmax|VEE | Vcc | 'oH1 | 'oH2 loL
-30°C -0.890 | -1.890| -1.205 | -1.500 |[-5.2 |+5.00.| -50 -100 +56
+250C -0.810 | -1.850 | -1.105 | -1.475 |-5.2 [+5.00| -50 -100 +56
+85°C -0.700 | -1.8256| -1.035 | -1.440 |[-5.2 |+5.00 -50 -100 +56
ELECTRICAL CHARACTERISTICS
-30°C +250C +850C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit Conditions
Negative Power Supply g - — - 91 — — mAdc ViHmax to Data Inputs (Pins 6 and 11)
Drain Current ) '
Positive Power Supply lcc - - - 50 | — - mAdc
Drain Current
Input Leakage Current linH nAdc Test one input at a time. V| ymax to PU.T.
Pin 3 — — — | 620 - -
Pin 7 - - - | 350 | — —
Pins 6, 10, 11 - - — | 265 - -
Pins 5, 12 — - — | 485 | — —
Logic 1" Output Voltage VoH - - 25 - - - Vdc VIHmax to Data Inputs, Iyt = IQH1
- - 2.7 - - - V|Hmax to Data Inputs, Iyt = IQH2
Logic *’0” Output Voltage VoL - - - 0.5 - - Vdc VIHmax to Strobe Input, Igyt = loL
Logic “*1" Threshold Voltage VoHA - - 25 — - - Vdc V|Hmax to Data Inputs, apply pulse (D,
. or ViHAmin to Data Inputs (one at a time.)
Logic "'0” Threshold Voltage VOLA — - - 0.5 - - Vdc V|LAmax to Data Inputs (one at a time), or
ViHmax to Data Inputs and ViqAmin to
Strobe.
Output Short Circuit Current Isc - - - | 260 | — - mAdc | V|Hmax to Data Inputs, connect outputs
to ground {one at a time).
Switching Times ns 50% in to +1.5 V out. See switching
Propagation Delay tpd circuit and waveforms.
Data, Strobe — — 1.0 18 — —
Clock, Reset - — 1.0 20 — -
Setup Time tset - - - - - — ns
Hold Time thold — - — - - - ns
Rise Time, Fall Time t+,t- - — — 8.0 — — ns +1.0 Vdc to +2.0 Vdc.

@ A pulse is applied to pin 10.  v|u Vin
VILAU

ld—loo nsec min

82LO0LOIN
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. lBM» MODE TEST VOLTAGE/CURRENT VALUES
TEST VOLTAGE VALUES mAdc uAdc
@ Test Volts
Temperature | ViHmax | ViLmin | ViHAmin|ViLAmax| VEE | Vcc | loH1 | loH2 | loL
~30°C -0.890 | -1.890 | -1.205 | -1.500 |-5.2 |+6.00| -59.3 -30 -240
+250C -0.810 | -1.850°| -1.105 | -1.475 |-5.2 [+6.00] -59.3 -30 -240
+850C -0.700 | -1.825 | -1.035 | -1.440 |-5.2 |+6.00| -59.3 -30 -240
ELECTRICAL CHARACTERISTIC
© -300C +250C +859C
Characteristic Symbol | Min | Max| Min | Max | Min | Max | Unit Conditions
Negative Power Supply Ig — — — 97 — — mAdc | V|Hmax to Data Inputs (Pins 6 and 11).
Drain Current
Positive Power Supply Ice - - - 3| - — | mAdc | V|Hmax to Strobe Input (Pin 3).
Drain Current
Input Leakage Current linH uAdc Test one input ata time. V|{max to PU.T.
Pin 3 - | -1 - ]620| - | -
Pin7 — - - 350 - —
Pins 6, 10, 11 - - - 265 - -
Pins 5, 12 — — — 485 — —
Logic 1" Qutput Voltage VoH - - |31 - - - Vdc VIHmax to Data Inputs, loyt = IQH1
— — — |585| — — VIHmax to Data Inputs, loyt = l0H2
Logic 0" Output Voltage VoL - - | ~05(0.15| - - Vdc ViHmax to Strobe Input, loyt = IoL
Logic 1" Threshold Voltage VoHA - - - |29 - — Vdc VIHmax to Data Inputs, apply pulse @ ,
or VIHAmin to Data Inputs (one at a time).
Logic 0" Threshold Voltage VoLAa - - | -05]0.15 | — - Vde ViLAmax to Data Inputs (one at a time), or
V|Hmax to Data Inputs and ViHAmin t0
. Strobe.
Output Short Circuit Current Isc - — - [ 320} — - mAdc | V|Hmax to Data Inputs, connect outputs
to ground (one at a time).
Switching Times o ns 50% in to +1.5 V out. See switching
Propagation Delay ’ tpd circuit and waveforms.
Data, Strobe — — 1.0 23 — -
Clock, Reset — — 1.0 23 - -
Setup Time tset - - - - - - ns
Hold Time thold = — — = = = ns
Rise Time, Fall Time t+,t- - — — 8.0 — — ns +1.0 Vdc to +2.0 Vdc

@ A pulse is applied to pin 10.

100 nsec mu

n
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MC10128

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

+5.0 Vdc

Vin
/ 13
14
Coax| 1 l
O_'_-D 280
|
10 ' |
Input o ! Qf— | All Diodes
| R MMD 7000
Pulse Generator 7 ‘ I or Equiv.
O
Input Pulse 12 | [
t=1t~=20+0.2ns (o3 T |
(20 to 80%) S = =
f [
PRF = 1.0 MHz l |
V) = -0.890 6 |
VL = -1.690 O |
| |
3 |
o—4
«
Control pins open for TTL Mode
.
-0.890
50% !
D -1.690 .
tsetup 50-ohm termination to ground lo-
-0.890 cated in each scope channel input.
All input and output cables to the
scope are equal lengths of 50-ohm
C -1.690 P , 9

coaxial cable. Wire length should be
< 1/4 inch from TP;, to input pin
and TP4¢ to output pin.
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MC10128

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C — 1BM MODE

Vin
r—————=—
Coax 11 |
|
" Input 10 |
%l I 56 §2
Puise Generator 7 | I
SN & |
=2 o—+ |
{20 to 80%) ?%1‘7 Cp 50pF, including test fixture
PRF = 1.0 MHz l
Viy = -0. 6 |
VL = -1.690 O I o] l
| a
LT
3 |
o—_ ] B
-

IO.) uF

5.2 Vdc
Vee

Control pins grounded for IBM Mode

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 cabie. Wire length should be
< 1/4 inch from TP;, to input pin
and TPg ;¢ to output pin.
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MC10128

SWITCHING WAVEFORMS

- DATA INPUT
Start Cycle
— |w—1Ipd
-0.890
Data 50% 60 ns J\
-1.690
Output i 1.5V R
__H tpd
STROBE INPUT
-0.890
m 50%—L— 60 ns
Sutput ~1.690
1.5V
Tod —p
P! tpd
CLOCK INPUT
- -0.890
Data 200 ns 50%
“Clock | —-1.690
50% i !
r4—60 ns —> 140 ns ‘50%
b )
€
Output 1.5V 1.5V
— tpd ———" tpd
RESET INPUT
Clock
[ -0.890
\T~ 60 ns—7 50%
-1.690
35 ns \ ~0.890
- -\ 50%
Reset 60
/| A 1690
OQutput / 1.5 Volts
—_— tpd
TTL — MODE IBM — MODE

VoL = 0.5 Volts Max
VoH = 2.5 Volts Min

Vo = 0.15 Volts Max
VoH = 3.11 Volts Min
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~ MC10129

QUAD BUS RECEIVER

(TTL/IBM TO MECL 10,000)

K 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 IBM-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

pulldown resistors to VEg. 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

DO 70— —D o] C | STROBE| RESET | Qu+1
/ - 140 o | @ L ® T
¢ H ¢ H L
c i H ® L
- o | H H L Qn
___J ’ H L H [ H
\ ¢ = Don’t Care
D1 130— D
b 3——015 Q1 Pp = 750 mW typ/pkg
b~
c . (No Load)
R tpd = 10 ns typ
1 Ve Max = +7.0 Vdc
D2 60— D . s as Vee = Pin 9
- Gnd = Pins 1 and 16
c VgEg =Pin 8
R EE n
D3 40—~ D
e
Hysteresis ¢ R
Contro! 50
Clock 11 0———— L SUFEIX
Reset 100 CERAMIC PACKAGE
CASE 620

K Strobe 120

J
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MC10129 .

TEST VOLTAGE VALUES
(Voits)
*MTTL INPUT *1BM INPUT HYSTERESIS MODE
© Tost MECL 10,000 INPUT LEVELS LEVELS @ LEVELS (1 INPUT LEVELS @
es!

Temperature | Vipmax| ViLmin |ViHAmin| MiLAmax| VIH | ViL [ ViHA|VILAY|ViH | ViL [ Vida | ViLa' [ViHa=|ViLa® [ViHa® | ViLa™] Vcc@ VEE
-30°C -0.890| -1.890 | -1.205 | -1.500 [3.000]0.400| 2.000|{0.800{3.11]0.150[ — - 2.900 | 2.000 | 2.200( 1.300 +6.0 |-5.2
+25°C -0.810| -1.850 | -1.105 | -1.475 |3.000]0.400} 2.000|0.800{3.11|0.150| 1.700| 1.10 | 2.600 {1.700 | 1.900| 1.000 +5.0 |-5.2

v +85°C -0.700 | -1.825| -1.035 [ -1.440 |3.0000.400|2.000(0.800|3.11]0.150| — - 2.300 |1.400 | 1.600| 0.700 +5.0 -5.2
ELECTRICAL CHARACTERISTICS
-300C +25°C +850C
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit Conditions
Negative Power Supply Ig — 167 - 152 - 167 | mAdc Pin 5 grounded, V| to Clock, Reset
Drain Current . open, Vy|_ to all other inputs.
- 189 | — 172 | - 189 | mAdc | Pin5toVEgg, VIH to Clock, Reset
open, V| to all other inputs.
Positive Power Supply Drain Current 'CC - 8.0 — 8.0 - 8.0 mAdc Pin 5 to VEE, V| to Data inputs.
Input Current linH uAdc Pin 6 to VEg, V| to PU.T,
Data - 150 - 95 - 95 one input at a time.
Reset - 720 — | 450 - 450
Clock, Strobe - 390 - 245 - 245
Data lcBo - 1.5 - 1.0 - 1.0 | uAdc Pin 5 to VEg, V| to Data inputs,
one at a time.
Reset, Clock, Strobe linL 0.5 - 0.5 - 0.3 - nAdc Pin5to VEg, V| to PU.T, V| toall
_other inputs.
Switching Times
(See Figures 1 thru 5)
Propagation Delay tpd ns
Data t++ 6.0 20 | 6.6 20 | 6.6 30 1.5 Vdc in to 50% out.
t-- 3.7 15 | 3.7 15 | 3.7 | 40
Clock 2.7 11 127 (9.0 | 27 1
Strobe 16 |80 (16 | 70 | 1.6 | 8.0 50% to 50%
Reset 20 | 80 (20 | 65 | 2.0 | 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 [¢] - [~20| - [-20| - ns
Hysteresis Mode
Propagation Delay tpd ns
Data t++ 66 | 30 |67 | 26 | 6.6 | 30 1.5 Vdc in to 50% out.
t-— 3.7 17 | 3.7 15 | 3.7 | 40
Setup Time tset 30 -~ 25 - 30 - ns 50% to 50%
Hold Time thold 0 - |-20| - |-20]| - ns

@ When testing choose either MTTL or IBM Input Levels.
@ VIHA" VILA". VIHA"' and V[ A", are logic 1" and logic 0" threshold voltages in the hysteresis mode as shown in‘diagram.
@ Operation and limits shown also apply for Voo = +6.0 V.

ViHA"  ViHa
Hysteresis Mode

Logic‘"1""

R ——
»~ Threshold Voitage
VOU! f }

Logic 0"’

-« -
ViLa” Vipar

v

in
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MCc10129 .

SWITCHING TIME TEST CIRCUIT

Coax

input .

Pulse Generator

Input Pulse
t+=1t-=551%0.5ns
(10 to 90%)

Unused D inputs
must be- tied to
V¢ or pin 16.

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

All input and output cables to the
scope are equal lengths of 560-ohm
coaxial cable. Wire length should be
< 1/4 inch from TPj, to input pin
and TP g ¢ to output pin.

Hysteresis
Control*
Clock

Reset
Strobe

reference, tied to pin 16 for input
mode.

Q
N
m

5(‘r|
1‘IOJ—
‘\()Gl
120'

*Hysterisis Control tied to Vgg for fixed input

hysterisis

Vout

Coax

Unused outputs
connected to a
50-ohm resistor
to ground.

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

SWITCHING WAVEFORMS @ 25°C

FIGURE 1 — DATA to OUTPUT FIGURE 2 — STROBE to OUTPUT
(Clock and Reset are low, Strobe is high) (Data is high, Clock and Reset are low)

+5.0 V

S\ /-—-—\——— IERERY
+3.5V K y SR
Data 2.4V Strobe / . 1031V

111V — 4111V

50% 50%

Qe +0.31V 4031V

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

Data +5.0V
FIGURE 3 — RESET to OUTPUT :
(Data and Strobe are high) 2.4V
Clock +1.11 VvV
—_— +1.11V ﬁ
50%
/] B —
Reset +0.31V

+0.31 Vv
+1.11 VvV

+0.31 Vv

Clock _—_\ +1.11V
50%

+0.31V
t+ t-
' FIGURE 5 — TgeT yp AND THoLp WAVEFORMS
— +1.11V +5.00 V
50% . 50% 50%
20% 20% D +2.400 V
a +0.31V tsetup thold
+111V
50%
— c +0.31V
tpd

1 tpd /
Q

Note: All power supply and logic levels are
shown shifted 2 volts positive.
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MC10130/MC10530

DUAL LATCH

The MC10130/MC10530 is a clocked duaD

type latch. Each latch may be clocked separately

S1 (95 .
by holding the com n clock in the low state
] TRUTH TABLE v 'ng ":(° in the low state,
o1 1in 7 - 26 — and using the clock enable inputs for the
& ho s—__D D | C | CE | Qn+1 | clocking function. If the common clock is to be
L L L L CE
G . = - c = ?sed to clock the latch, the clock ena{o|e (CE)
. inputs must be in the low state. In this mode,
® L H Qg . .
5 the enable inputs perform the function of
R1 (8) 4 —] [ H L Qpn A —
g (13) 9 —4 ) H [ a, controlling the common clock (C).
A2 (1)13— Any change at the D input will be reflected
¢ = Don’'t Care . .
L at the output while the clock is low. The out-
‘ &2 14(2) Vg = Pin 1(5) puts are latched on the positive transition of
2 e Vce2 = Pin 16 (4) the clock. While the clock is in the high state,
02 (14110 a2 1509) Vgg =Pin8(12) a change in the information present at the data
inputs will not affect the output information.

szusn)————-—j The set and reset inputs do not override

the clock and D inputs. They are effective only
Pp = 155 mW typ/pkg (No Load) when either C or CE or both are high.
tpd = 2.5 ns typ
t+, t— = 2.7 ns typ (20% -80%)

|

P SUFFIX L SUFFIX * F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
\ MC10130 only MC10530 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 — 139 -|[38} —-13|—-]138| — 39 | mAdc
Input Current linH rAdc
Pins 6,11 — |375| — |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 1.0/39{1.0|36|10}35(1.0|38]1.0]| 4.1
Set, Reset 10]39|1.0(36/10|35(10({39(1.0] 4.1
Clock 7 1.0143|1.0|43|1.014.0|10}14.1}1.0] 4.7
Rise Time, Fall Time t+,t— | 1.0]139(10|36(1.1(35{1.1]38]|1.0] 4.1 ns
{20% to 80%)
Setup Time tset 25| — |25 — |25 — |25f — |25 - ns
Hold Time thold | 15| — |15 — |15] = |15 — [156] - ns

-550C and +1259°C test values apply to MC105xx devices only. '
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' MC10131/MC10531

DUAL TYPE D MASTER-SLAVE
FLIP-FLOP

KSH (9) 5 \

The MC10131/MC10531 is a dual master-
D1 (11) 7————— Q1 2 (6) slave type D flip-flop. Asynchronous Set (S)
TE1 (10) 6 and Reset (R) override Clock (Cc) and Clock
’ Enable (CE) inputs. Each flip-flop may be
"__D 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 (1) 13 the function of controlling the common clock.
—L The output states of the flip-flop change on

o 14 (2) the ;?ositive Fransition of the clock. A char{ge in’
the information present at the data (D) input
cE2 (15) 11i> will not affect the output information at any

other time due to master slave construction.

R1 (8) 4-
Cc (13) 9—4

D2 (14) 10 ————— =y Q215 (3)

s2 (16) 12 1
RS TRUTH TABLE CLOCKED TRUTH TABLE Pp = 235 mW typ/pkg (No Load)
R s Qp+1 C D [ Qn+ fTog = 160 MHz typ
L L Q, L ) Q, thd = 3.0 ns typ
L H H H L L t+, t— = 2.5 ns typ (20% -80%)
H L L H H H

v =Pin 1(5)
. . - ¢ = Don't Care Ve = Pin 16(4)
N.D. = Not Defined c=Eg+cCc. CC2

VEg =Pin8 (12)

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

il

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

k MC10131 only MC10531 only J

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

3-36



MC10131/MC10531"

E LECTRICAL 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 — |62 -|62|-|56]—|62] — | 62 [ mAdc
Input Current linH uAdc
Pins.4,5,12,13 — |665| — |525| — [330] — |330] — | 330
Pins 6, 11 — |375 — |360| — [220] — |220| — | 220
Pins 7,10 — |415( — |390| — |245| — |245| — | 245
Pin9 — |450| — |425| — |265| — |265| — | 265
Switching Times ns
Propagation Delay tpd
Clock - . 1746|1746 |18|45|18|50(|18]| 5.0
Set, Reset 1.7(45(1.7144118]43]18(48|18] 49
Rise Time, Fall Time t+,t- | 1.0/46[{10]|46(1.1|45|1.1(49[1.1] a9
(20% to 80%)
Setup Time . tset | 26| — |25 — [25] — [256] — |25 — ns
Hold Time thold | 15| — |15] — |156] = [186] - |15 — ns
Toggle Frequency fTog 115 — |125} — |125| — |125| — |125| — MHz

-550C and +1259C test values apply to MC105xx devices only.
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MC10132/MC10532

DUAL MULTIPLEXER WITH
LATCH AND COMMON RESET

4 N A

A (15) 11@ The MC10132/MC10532 is a dual multiplexer

with clocked D type latches. |t incorporates

D11(8) 4 common data select and reset inputs. Each latch

.;__-D 2(6) Q1 may be clocked separately by holding the common

clock in the low state, and using the clock enable

D inputs for a clocking function. If the common

D12(9)5 clock is to be used to clock the latch, the clock

CE0(14) 10 D 3(7) @1 enable (CE) inputs must be in the low state. In this

Ccl1n)7 mode, the enable inputs perform the function of
R(10)6 controlling the common clock (Cg).

E 15 (3) Q2 The data select (A) input determines which

CE1(13)9 data input is enabled. A high (H) level enables data

D21 (1) 13 _D 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

14 (2) Q2 clock is low. The outputs are latched on the

D22 (16) 12— 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
D=(A®D11)+ (A®D12) output information. The reset input. is enabled
when the clock is in the high state, and disabled

TRUTH TABLE when the clock is low.

R D Cc | CE | Qp+q
i t t : ‘; Pp = 225 mW typ/pkg (No ‘Load)
L L H L Q: tpg = 3.0 ns typ
L L H H | an
t : :: : H Vcc», =Pin 1(5)
Clmlwl oS Veeo = Pin 16 (4)
n .
L H H H Qn VEE=PIn8(12)
H 4 [ H L

¢ = Don’t Care

! .

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
K " MC10132 only 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 | Min|Max|Min [Max|Min|Max|Min|Max|Min | Max | Unit
Power Supply Drain Current I3 — |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 — |as0| — |a25| — |265| — |265] — | 265
.Switching Times ns
Propagation Delay tpd
Data 1.0]3.7|110(36}1.0/33{10(3.7]10] 3.9
Reset 1.0({4.1{10]4.0|10]38|1.0[42|1.0] 48
Clock 10{6.2110{6.0[{1.0|5.7]10(6.3|1.0| 6.7
Select 10[/50{1.0[148|1.0/46(1.0|50]1.0] 5.8
Rise Time, Fall Time t+,t— | 15|38|15(3.7|15(35]|15(38]|1.5| 4.1 ns
(20% to 80%) )
Setup Time tset ns
Data 251 — 125 — |25] — |25 — |25]| —
Select : 35 — |35 — [35] — |35 — |35 —
Hold Time thold ns
Data : 15| — |15} — (15| — [15| — |15]| —
Select 1.0f - |10 — |1.0] — (10| — |1.0] —

-550C and +1259C test values apply to MC105xx devices only.
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MC10133/MC10533

QUAD LATCH

- "

o 34—4f
—

Q1

: L

2 (6) Qo

The MC10133/MC10533 is a high speed,
low power, quad latch consisting of four

GO (9) S

D1 (11) 7 D_G (10) a1 bistable latch circuits with D type inputs and
EE @) 4 gated Q outputs, allowing direct wiring to
a bus. When the clock is high, outputs will
Cc (113 follow D inputs. Information is latched on the
_ negative going transition of the cicok.
CE (16)12 The outputs are gated when the output
D2 (13) 9 az enable (G) is low. All four latches may be
&1 (14)10 —_.DF” (18) @2 ;locked at one time with the common clock
(Cc), or each half may be clocked separately
.]:D with its clock enable (CE).
_ 15 (3) Q3

D3 (2)14 as

_TRUTH TABLE Veer = Pin 1(5)

G|CID| Qn+1 VGeo = Pin 16(4)

Hlele] L VEE = Pin 8(12)

L|L]e Qp

o B el Pp = 310 mW typ/pkg (No Load)

LinfH Al thg = 4.0 ns typ

¢ = Don’t Care

C=Cc+Cg 1+, t— = 2.0 ns typ

o ORI

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

k : 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| -182)| -7 —-|82]| - 83 | mAdc
Input Current linH uAdc
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 i ns
Propagation Delay Data tpd 1.0(58]1.0|56[|1.0(54(1.1]59[1.0] 6.3
Clock 1.0|/58(1.0(54|1.0]/54|1.2|6.0]1.0( 6.3
Gate 11.0133)1.0{3.2|1.0|3.1{1.0[3.4]1.0| 3.6
Rise Time, Fall Time t+,t- | 1.0/ 39(1.0|36(1.1|35[1.1138|1.0]| 4.1 ns
(20% to 80%) .
Setup Time teet | 25| — |25 — (25| — |25 — |25 — | ns
Hold Time thold | 1.5 — |15 — [158] — |15 — 15| — ns

~550C and +1259C test values apply to MC105xx devices only.,
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MC10134/MC10534

DUAL MULTIPLEXER

WITH LATCH

A0 (10) 6

A1 (15)11

D11 (8) 4

D12 (9) 5

CEO (14) 10

L Cc (1) 7

CE1(13)9

D21 (1) 13

TRUTH TABLE

B
"D
=
7>

022 16 12— ) )

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

2 (6) Q1

3(7) 01

15 (3) Q2

14 (2) 02

s

A0 | D11 D12

Irrrr|o
erxxIcrr
eI
SIree

Qn

¢ = Don’'t Care
c=CE+cg

o

Vce1 =Pin1 (5)
Veez = Pin 16(4)
VEg =Pin 8(12)

= Ul

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10134 only

The MC10134/MC10534 is a dual muh
plexer with clocked D type latches. Each latch
may be clocked separately by holding the
common clock in the low state, and using the
clock enable inputs for the 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 controlling the common
clock (Cc).

The data select inputs determine which data
input is enabled. A high (H) level on the AQ
input enables data input D12 and a low (L)
level on the AO input enables data input D11.
A high (H) level on the A1 input enables data
input D22 and a low (L) level on the A1 input
enables data input 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 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.

F SUFFIX
L SUFFIX CERAMIC PACKAGE
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° | +85°C | +125°C
Characteristic Symbol | Min|Max |Min |[Max |Min|Max| Min|Max|Min | Max | Unit
Power Supply Drain Current g — 1611 —-]60}] — {55} —]160] — 61 | mAdc
Input Current linH uAdc
Pins 4,5,7,12,13 — |495| — |460| — [|290| — |290| — | 290
Pins 6,9,10,11 — |450{ — |425| — |265| — |265] — | 265
Switching Times ns
Propagation Delay tpd
Data 1.0/36(10(35(10}3.3|1.0{36}1.0] 39
Clock 1.0/6.2}10|6.0[{10|5.7|1.0(6.3}1.0] 6.7
Select 1.0/50|10({48|1.0|46]1.0|50(1.0| 56
Rise Time, Fall Time t+,t- | 1.5/38|15|3.7|15]|35|(15|38]|15]| 4.1 ns
(20% to 80%)
Setup Time < tget 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| —

~-550C and +1259C 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 3 K Qnet slave dc coupled J-K flip-flop. Asynchronous
_ T T -g set (S) and reset (R) are provided. The set and
J1.(11) 7 —™ 2 (6) " N ,_n reset inputs override the clock.
— . L H H A common clock is provided with separate
K1(10) 6 3(7) H H Q, J-K inputs. When the clock is static, the J-K
. inputs do not effect the output.
R1(8) 4— Output states change on pos: .
c tive transition of clock for J The output states of the flip-flop change
52 i}g; 12: K input condition present on the positive transition of the clock.
_ h R-S TRUTH TABLE
J2(14)10 Q2M~—15 (3)
R S Qp+1
Ly
K2 (15)11—=~  Q2m—14(2 | o On
H L L
R1(1) 134 " " N.D
- L SUFFIX
N.D. = Not Defined CERAMIC PACKAGE
Pp = 280 mW typ/pkg (No Load) Veet = Pin 1(5) : CASE 620
fTog = 140 MHz typ Veeo = Pin 16 (4)
tpd=3.0 ns typ VEE=Pin8(12)
t+, t— = 2.5 ns typ (20% to 80%)
P SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
h ” CASE 648 - CASE 650

k MC10135 only MC10535 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 Ig — |75 —-|75]—-168| — | 75| — 75 | mAdc
Input Current linH nAdc
Pins 6,7,9,10,11 — |450( — [425]| — |265| — |265| — | 265
Pins 4,5,12,13 — |660| — |620| — |390( — [390| — | 390
Switching Times ’ ns
Propagation Delay tpd
Clock 1.7|148|18|50]18|45|18|4.6|1.8]| 5.3
Set, Reset 1.7]54|18|56)18{50]|18|5.2|18]| 59
Rise Time, Fall Time t+, t— 10{4811.114811.1{45(1.1{4.7]11.0| 5.3 ns
(20% to 80%) .
Setup Time tset | 25| — (28] — |25 — |25 — |25 | — ns
Hold Time thold | 1.5 — |15 — |15 = |15] — |15 — ns
Toggle Frequency fTog 125 — 125} — [125| — [125] — |115] — MHz

-55°C 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 speeh
INPUTS OUTPUTS synchronous counter that can count up, count
down, preset, or stop count at frequencies ex-
ceeding 100 MHz. The flexibility of this device
allows the designer to use one basic counter for
most applications, and the synchronous count
" feature makes the MC10136/MC10536 suitable
for either computers or instrumentation.

Three control lines (S1, S2, and Carry In)
determine the operation mode of the counter.
Lines S1 and S2 determine one of four opera-
tions; preset (program), increment (count up),
decrement (count down), or hold (stop count).
Note that in the preset mode a clock pulse is
necessary to load the counter, and the informa-
tion present on the data inputs (DO, 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
counter is being preset.

This device is not designed for use with gated
clocks. Control isviaS1 andS2.

Clock Carry

*x

o)
Y
3
<

2
»
N
g
o]
N
o
X
8
°
R
Q
[x]

zrrrfrzzz|lzzIz

TrxxI|fTrr|rrer
rerrlrzzzjzzzC
eoeos|lroes|eser|(g
cooe|reoe|oeer
cooe|lrees|eoeer
oooo|roee|oes:x
rrrrfeeII|rrre|s)
ITIII|Trzr|IIICI
IrIr{IIII|{IrIC
IrrIfzITII({IICC
IrFrlrzzz|zITzz
IrII|rzITI v‘IIl‘Ol
c

shown from top to bottom.
** Aclock H is defined as a clock input transition from a low to a
high logic level.

Veeg = Pin1(5) Pp = 625 mW typ/pkg (No Lgad)
Vcea = Pin 16 (4)  feount = 150 MHz typ .
VEE = Pin 8 (12) tpg = 3.3 ns typ (C-Q)

= 7.0 ns typ (C- Coyt)
= 5.0 ns typ (Cijn - Cout)

FUNCTION SELECT TABLE

S1 S2 Operating Mode

Preset (Program)

Increment (Count Up)

Decrement (Count Down)

I|T|r|r
I|ir|x|r

Hold (Stop Count)

S1(13) 9

s2(11) 7

Carry Tn
(14) 10
S L? G4 T oz \_:__. Q3[4
7 -
—"F?cn = lf??ocz — l_;.i_.%:x -
Clock ©
(1) 13 Q Q Q Ll
. L o l o J: <] [
12(16) 14(2) 11(18) 15(3)  6(10) 2(6) 5(9) 3(7) _4(8)
\ DO Qo D1 Q1 D2 Q2 D3 Q3 Carry 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
. \ MC10136 Only MC10536 Only /
ELECTRICAL CHARACTERISTICS
-550C [ -30°C +250C | +85°9C | +1250C
Characteristic Symbol Min|Max [ Min|Max | Min|Max | Min|Max [ Min [Max| Unit
Power Supply Drain Current Ig — |165| — | 165} — [150| — [165 — [165|mAdc
Input Current linH nAdc
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| — 1290| — [290| — |290
Switching Times ns
Propagation Delay tpd
Clock to Q 08| 46({08| 48|1.0| 45|1.4(5.0/1.4|5.2
Clock to Carry Out 2.0]11.0|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- 09| 3.3]09| 3.3/ 1.1 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 — (76| - |75]| —
Carry In (Cj to C) 45| — 45| — |3.7| — |45]| — |45]| —
(C to Cip) -1.0| — 1.0 — |-1.0| — }1.0| — [-1.0] —
Hold Time, thold ns
Data (C to DO) 0 — {0 | —1{0O - |0 - 10 |-
Select (C to S) 25| — [-25| — |-25| — [-25| — [-25] —
Carry In (C to C;p) -1.6| — |-1.6/ — |-1.6| — |-1.6 — |-1.6] —
(Cinto C) 40| — | 40| — | 3.1 — [ 4.0] — | 4.0] —
Counting Frequency fcountup |115 — |125f — [125] — |125| — |115| — |MHz
feountdown|115| — |125| — |125| — [125| — |115]| —

-55°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 minimum tme before the positive
transition of the clock pulse (C) that information must _ Vin Vece1=Vee2=+20 Vde Vout
be present at the input D or S.

thold 's the minimum time after the positive tran-
sition of the clock pulse (C) that information must
remain unchanged at the input D or S

Coax Coax
. b -
Input Pulse <z

t+=1t-=2.0ns% 0.2ns
(20 to 80%)

Clock Input

+111 Vv T TPout

n

} Clock
o—s2  Cout—o0
+0.31 V

*50 ohm, MC105xx only.

ID‘IMF

VEE = -32 Vde

Q Output

+111Vv

c 50%
+031V
thold H thotd L 50-ohm termination to ground lo-
cated in each scope channel input.
Dors

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
Q pinand TP, ¢ to output pin. Vgt

is 2:1 attenuated.

Unused outputs are connected to

a 50 ohm resistor to ground
(100-ohm for MC105xx).

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

SET UP AND HOLD TIMES

g

— 50%
Carry In

(a) 1s the minimum time to wait after the
counter has been enabled to clock it.
(b) 15 the minimum tme before the
counter has been disabled that it may
be clocked

!
1
1
!
!
|
!
1
1

{c) 1s the minimum time before the
counter is enabled that a clock pulse
may be applied with no effect on the
state of the counter.

(d) 1s the minimum time to wait after
the counter 1s disabled that a clock
pulse may be applied with no effect in
the state of the counter.

Carry Tn

NG
Clock 50% h d
1

(b) and (c) may be negative numbers
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MC10136/MC10536

APPLICATIONS INFORMATION

To provide more than four bits of counting
capability several MC10136/MC 10536 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
in a fully 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 iscommon to all devices.

T he various operational modes of the counter
make it useful for a wide variety of applications.
If used with MECL Ill 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-
tion.

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 %2:MC10109
and a flip-flop such as X“MC10131.

FIGURE 1 — 12 BIT SYNCHRONOUS COUNTER

Lse

|

MsB

| | 1 | | | |

Qo Q1 02 a3 ¢
out

Cin

Cin

[+

Qo0 Q1 Q2 a3
out

T Qo Q1 Q2 a3
n

[

System N
Clock Y v
Note: S1 and S2 are set either for increment or decrement operation.
FIGURE 2 — 300 MHz PRESCALER
Logic High
MC10136
s1
—Ss2
D Q C Q3
Input I Input Frequency
Frequency c 32
a
MC1670
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MC10136/MC10536

FIGURE 3 — 50 MHz PROGRAMMABLE COUNTER

Program Input

fin c DO D1D2 D3
Cin [ f
s2 out out
S1
fin
1 fout =

Progtam Input + 1
2 fmax & 50 MHz Typ.

3 Divide Ratio js from 1 to 16.

FIGURE 4 — 100 MHz PROGRAMMABLE COUNTER

Program Input

L1 11

c bo D1 D2 D3
——S2 MC10136
157 o Q2 a3
D Q
¥%MC10109 %MC10131
c Q
fin
1 foyt = —mmm ————
Program Input
2

fmax = 110 MHz Typ.

3 Divide Ratio is from 2 to 15.

fOI.I(
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MC10137/MC10537

UNIVERSAL DECADE COUNTER

. \

SEQUENTIAL TRUTH TABLE*

INPUTS OUTPUTS The MC10137/MC10537 is a high speed
Carry | Clock Carry | synchronous cocunter that can count up, down,
S1]S2|DOfD1D2ID3| In “*1Q0[Q11Q2]1Q3) Out [ preset, or stop count at frequencies exceeding
L|L|[H]|H]|H]|L 14 H H|lH]|H]|L H 100 MHz. The flexibility of this device allows .
LIH]Oo o [0 L H LfLfLfH H the designer to use one basic counter for most
:: : $ 3 g '5 t : ': t t E ';1 applications. The snychronous count feature
makes the MC10137 suitable for either com-

t : $ g g g '; : : t t t : puters or instrumentation.

Llnlololole H H nlolcolc H Three control lines (S1, S2, and Carry In)
HlH| o || o]0 I H HlL|L|L H determine the operation mode of the counter.
Lt |HiH]L L ¢ H |H]H]L]|L H Lines S1 and S2 determine one of four opera-
HiL|o oo | o L H L|H|L]L H tions; preset (program), increment (count up),
HiLt oo | o | @ L H HiLIL|L H decrement (count down), or hold (stop count).
Hjtjejefjofel v H o B N e Note that in the preset mode a clock pulse is

necessary to load the counter, and the informa-
tion present on the data inputs (DO, D1, D2,
and D3) will be entered into the counter. Carry

¢ = Don’t care.
* Truth table shows logic states assuming INputs vary In sequence
shown from top to bottom.

** A clock H is defined as a clock input transition from a low to 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
- condition of the Carry Out after the Clock’s

S1 S2 Operating Mode L. N R .
T T Treset (Program] positive excursion will depend on the condition
o gram of Q1 and/or Q2. The counter changes state

L H increment (Count Up) . .

only on the positive going edge of the clock.
H L Decrement (Count Down) A ther i t h e at time except
5 o Tiold (5top Cound ny other input may change at any time excep

during the positive transition of the clock.,The

Pp = 625 mW typ/pkg (No Load) sequence for counting out of improper states is
as shown in the State Diagrams.
fecount = 150 MHz typ )

tpd = 3.3 ns typ (C-Q)
7.0 ns typ (C-Cqyt)

\ =5.0ns typ (Cjn-Cout) j

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

ELECTRICAL CHARACTERISTICS

55°C | -30°C | +25P°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] — | 160 — | 165 — | 165 | mAdc
Input Current linH . mAdc
Pins 5,6, 11, 12 — | 375 — |350| — | 220 — {220 — [220
Pins 9, 10 — | 415 — |390| — [245| — |245] — (245
Pin7 — | 450] — [425| — |265| — |265| — |265
Pin 13 — | 495 — (460| — [290| — [290| — [290
Switching Times . ns
Propagation Delay tod
Clock to Q 08|46|08|48(1.0{45]| 1.4]| 5.0[/14]5.2
Clock to Carry Out 20| 11| 20(10.9| 25|10.5| 2.4|11.5 2.4 126
Carry-In to Carry Out 16(71|16|74]|116]69| 19| 75| 19]7.6
Rise Time, Fall Time - 09(33(09(33|1.1]33| 1.1 35| 1.2| 3.7 ns
(20% to 80%) :
Setup Time tset ns
Data (DO to C) 35| — | 35| — [38| — | 35| — [35] —
Select (S to C) 75| — |75 - |75 — | 75| - |75 —
Carry In (Cjp to C) 45| — | 45| — |3.7| — | 45| — |45]| —
(C to Cjp) -1.0| — |-1.0] — |-1.0] — |-1.0] — |-1.0] —
Hold Time thold v ns
Data (C to DO) -lo|-]JO0|-|O0O|—-]0]—-|0]~-
Select (C to S) -25( — (-25| — |-2.5] — |-25| — |-25| —
Carry In (C to Cj) -16| — |-16| - |-1.6] — |-1.6] — |-1.6] —
(Cinto C) 40| — | 40| — | 3.1] — | 40| — |4.0| —
Counting Frequency fcountup | 115 — |125| — [125] — | 125 — [115| — MHz
fecountdn | 115 — | 125 — [125| — | 125 — [115] —

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

3-48




MC10137/MC10537

(13?; o—{><v-[:i

s2 [ q D_ L
(11) 70>

y
Y

(14) 100 ~
Carry In

2l
—

(ETETES]

1l

LDHD:j}

4 et
o
Y
|
o8
- -l w1l o
0f
i

Sl

. \_‘
—
_ aol r ol |
T C T
(1) 130—-{>

0
b

&%)D |

2l

(16) 12 D0 (2) 14 Q0 (15) 11 D1 (3) 15Q1 (10) 6 D2 (6) 2 Q2

Y |

(9) 5D3 (7)3 Q3(8)4 Carry Out

VCC] = P!n 1(5)
Vcca = Pin 16 (4)
Vgg = Pin 8 (12)

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

STATE DIAGRAMS

COUNT uUpP

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

\ . | (a) is the minimum time to wait after the counter
Carry Tn X 20% LI, has been enabled to clock it.
L] '
'

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

'
(a)y

Clock  ; q 50% (c) is the minimum time before the counter is en-
i
'

abled that a clock pulse may be applied with no ef-
fect on the state of the counter.

- P
Carry In! N’ 50%

(c)t

)

'
'
'
i
'

'

|
Clock 7 50%

'

NOTE:

tsetup

transition of the clock pulse (C) that information

must be present at the input D or S.

thotg is the minimum time after the positive

is the minimum time before the positive

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

i (b) and (c) may be negative numbers.
D

Vv Veer1=Veez = +2.0Vde V

in

Coax

Clock 50%

Q Output

Dors

Tsetup H

transition of the clock pulse (C) that information

*must remain unchanged at the input D or S.

—+1,11 V
Clock Input
+0.31 V Input Pulse

(20 to 80%)

+1.11V

+0.31 V

channel

=— tsetu_p L

"/

t+=1t-=20%0.2ns TPy

input.

o—P3  a3t—o

o——S1 TPout
o152 Cout *50 ohm,
8 MC105XX only.

:EOJ uF

Vgg = —3.2 Vde

50-ohm termination to ground located in each scope

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

\ output pin. V4 ,¢ is 2:1 attenuated.

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

NOTE: All power supply and logic levels are shown shifted 2 volts positive.
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MC10138/MC10538

Bi-QUINARY COUNTER

4 )

COUNTER TRUTH TABLES 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-slave flip-flops. Clock inputs trigger on
the positive going edge of the clock pulse.

BI-QUINARY
(Clock connected to G2
and Q3 connected to C1)

COUNT Q1 Q2 | @3 | Q0 Set or reset inputs override the clock, allow-
0 L L L L ing asynchronous ‘‘set’”” or ‘‘clear’”. Individual
; E 'l_-‘ ll: 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
tpd = 3.5 ns typ
t+, t- = 2.5 ns typ (20% to 80%)
BCD

(Clock connected to C1

and QO connected to C2)
(18)12 — ¢1 Qo +—— 15 (3)
COUNT Q0 | Q1 | Q2 | Q3 (13) 9 — R a1 131
0 L] o] ol a1y 7 — c2 azb—a4 @ Vcci=Pin1(5)
1 H L L] L Voo = Pin 16 (4)
2 L H L L (15)11 —{ SO Q3pb— 2 (6) - Ping )
3 HiH L L 0 — s1 30— 14 @ Vgg = Pin 8(12
2 L] L] H] L an
5 H|l L[| H| L (10) 6 — S2 asf—3
‘75 'g ﬂ ﬂ '[ (9) 5 ——s3
8 L L L H
9 H L L H
) Qo s1 Qi1 s2 Q2 s3 a3
(15)11 @ (3)15T (14109 (13 Q (1006 Q Q4(8) (9»5? 6) 2
s S S S
D1 Q D1 ar— D1 a— D1 Q
Q' 52 Q c1 Q D2 Q'
(16) 12
Clock O—— 1 a —c2 a —C2 a c2 Q
R R R R
(13)9
Reset O—
(2)14L O 7(11) (73

\ ao c2 QZJ

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 connécted to C2

COUNTER STATE DIAGRAM — POSITIVE LOGIC

Q0 connected to C2

Oas€

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 I —|197 | -197| —-|8)| — |97 | — 97 | mAdc
Input Current linH uAdc
Pin 12 — |375| — |350| — |220( — {220| — | 220
Pins 5,6,10,11 — {415 — |390| — |245| — |245| — | 245
Pin7 — |495| — |460| — |290| — {290| — | 290
Pin 9 — |700| — |650| — |410| — [410| — | 410
Switching Times ns
Propagation Delax tpd
Clock to QO, Q0 14]155(|14]|50(15|48]|15]|53|15| 55
Clock to Q1, 02, Q3, Q3 14162|14]52(15|50]15]|55]15| 6.2
Set 14(52(14]152|15|50(15]55]15] 6.2
Reset 1.4|55(1.4|52|15|50[15|656|1.5] 6.2
Rise Time, Fall Time t+,t— 11147 11147 (1145115011 ] 5.0 ns
(20% to 80%) )
Counting Frequency feount | 125 — |125| — [125| — |125| — |1256| — MHz

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

3-52




MC10141/MC10541

FOUR-BIT UNIVERSAL
SHIFT REGISTER

e

(1)13—*—1

oL
(8) 4 C Qo 14 (2)
{(16) 12———— DO
(15) 11— D1 Q1 15 (3)
(13) 9 D2
(10) 6 {3 Q2 2 (6)
(14)10 S1
(11) 7 S2 Q3 3 (7)
DR
(9) 5—-————J
TRUTH TABLE
SELECT OUTPUTS
s1 [ s2 | oPERATING MODE [Q0ns1[Q1ns1] Q20e1 [Q3041
L L Paraltel Entry, D0 D1 D2 D3
L H Shift Right* Qi, | a2, | a3, DR
H [N Shift Left® oL Qo, | Qi, | az,
H H Stop Shift Qo, | a1, [ @z, | a3,

*Qutputs as exist after pulse appears at "C’’ input with input conditions
as shown (Pulse - Positive transition of clock nput)

P SUFFIX F SUFFIX
PLASTIC PACKAGE L SUFFIX CERAMIC PACKAGE
CASE 648 CERAMIC PACKAGE CASE 650
K MC10141 only CASE 620 : MC10541 only j

The MC10141/MC10541 is a four-bit \
universal shift register which performs shift
left, or shift right, serial/parallel in, and serial/
parallel out operations with no external gating.
Inputs S1 and S2 control the four possible
operations of the register without external
gating of the clock. The flip-flops shift informa-
tion on the positive edge of the clock. The four
operations are stop shift, shift left, shift right,
and parallel entry of data. The other six inputs
are all data type inputs, four for parallel entry
data, and one for shifting in from the left
(DL) and one for shifting in from the right
(DR).

Pp =425 mW typ/pkg (No Load)
fShift =200 MHz typ

Veeq = Pin 1 (5)
Veez = Pin 16 (4)
VEg =Pin8(12)

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

s1

D,

Q

Parallel Enter

104
s2 —
Shift Right

)

DR

Y|

Shift Left

g

Hold

o
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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 Ig — (112 — [112] — [102] — [112] — ;112 mAdc
Input Current linH uAdc
Pins 5,6, 9,11,12,13 — |375| — |350| — (220} — |220| — {220
Pins 7,10 — 415 — |390| — [245| — |245| — |245
Pin 4 — |450| — |425| — [265| — |265| — |265
Switching Times ' ns
Propagation Delay tpd 171411171391 18|38|20(4.2]|2.0|45
Rise Time, Fall Time t+,t~ 1.0/36]10|34]1.113.3|1.1|13.6]|1.0]39 ns
(20% to 80%)
" Setup Time tset ns
Data 30| — |25 — 25| — [25] — [3.0 —
Select 70| — |55 — [5.0| — |B5B| — | 7.0 —
Hold Time thold ns
Data, Select 15 — 115 — (15} — |15 — |15 —
~Shift Frequency fShift 150| — [150| — |150( — {150 — }150f — MHz

-550C and +1259C test values apply to MC105xx devices only.

Coax

input

SHIFT FREQUENCY TEST CIRCUIT

Veer = Veez
+2.0 Vdc

Pulse Generator

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

Q2

Q3

IO‘IuF

VEg = -3.2 Vde

Vout

Coax

*50 ohm, MC105xx only.

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

3-54

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
pinand TPyt to output pin.

Test Procedures:
1. Set D1,D2, D3 = +0.31 Vdc (Logic L)
DO = +1.11 Vdc (Logic H)
2

3. Maintain Clock Low
SetS1 = +0.31 Vdc (Logic L)
S2 = +1.11 Vdc (Loyic H)

Test Shift Frequency

Unused outputs are connected to
a 50 ohm resistor to ground (100
ohm for MC105xx ).

Apply Clock pulse l I‘x”" to set QO high.
o




MC10153/MC10553

QUAD LATCH

D0(7)3 ao 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
Go(9)s gated Q outputs, allowing direct wiring to
T_'D;#G“o)(m a bus. When the clock is low, outputs will
D1(11)7 Q1 follow D inputs, Information is latched on the
CE(8) 4 positive going transition of the clock. The
Veer = Pin 1(5) MC10153/MC10553 provides the same logic
Cc (1) 13 Vecca = Pin 16(4) function as the MC10133/MC10533 except
- a— VEg = Pin 8(12) for inversion of the clock.
CE (16) 12
TRUTH TABLE
D2(13)9 62—-D G|lc|Dof Qn+1
— L— 11 (15) Q2
G1(14) 10 0 Hl o]0 L
L|H[lo | an
LiLjL L
_ 15(3)Q3 |L|L|wH H
D3 (@14 as %= Dont Care .F SUFFIX
b kg (No Load C=Cc+CE CERAMIC PACKAGE
p =310 mW typ/pkg (No Load) CASE 650
tpd = 4.0 ns typ MC10553 only
t+, t— = 2.0 ns typ (20% to 80%)
' L SUFFIX
P SUFFIX CERAMIC PACKAGE
PLASTIC PACKAGE CASE 620
” l CASE 648
K 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.
-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 — 183} —]|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 1.0/58(10(56|1.0(54|1.1|59|1.0]6.3
Clock 10({6.1]110|56|10|56]1.2|62(1.0 | 6.6
Gate 1.0/3.4110(32]1.0(3.1/1.0]|3.4|1.0 | 3.6
Rise Time, Fall Time t+,t— 10|1391(1.0]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| — |18 - |15 — [156]| — |15 | — ns

. -559C and +125°C test values apply to MC105xx devices only.
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MC10158/MC10558

"QUAD 2-INPUT MULTIPLEXER
(Non-Inverting) . , .

The MC10158/MC10558 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 O,
D2 0, and D3 0 and a low (L) level enables data
. N inputs DO 1, D1 1, D2 1, and D3 1.
D0 1(9)5
©) 1(5) QO TRUTH TABLE
- J Select DO D1 Q
D00 (10) 6 L ¢ L L .
‘ L Y o v Vee = Pl.n16(4)
H C s T Vegg = Pin8(12)
. H @ H !
D11(7)3 - .
) 2 (6) Q1 ¢ = Don't care
D108 4 BN Pp = 197 mW typ/pkg (No Load)
tpd = 2.5 ns typ (Data to Q)
3.2 ns typ (Select to Q) -
D21 (16) 12 P SUFFIX
15 (3) Q2 1 ” [ PLASTIC PACKAGE
N CASE 648
B20 (1) 13 MC10158 only
- L SUFFIX
D31 (14) 10 R CERAMIC PACKAGE
14 (2) Q3 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.

v -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 —|48| —|53] — |53 | mAdc
Input Current linH uAdc
Pin9 — |380| — |360| — [225| — |225| — |225
Pins 3,4,5,6,10,11,12,13 — |425( — |400| — |250| — |250| — | 250
Switching Times ns
Propagation Delay "~ 1pd )
Data 16(35113|3.1[12]30(13[3.2({15|35
Select ) 25/50(125/4824145(125|48)25|5.0
Rise Time, Fall Time t+,t— 16|35116|3.4|15|3.3|1.6|3.4]1.6]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)

/ . The MC10159/MC10559 is a quad two\

channel multiplexer with enable. It incor-
porates common enable and common data
Select(13)~94-DT_ select inputs. The select input determines
which data inputs are enabled. A high (H)
level enables data inputs DO 0, D1 0, D2 O,
and D3 0. ‘A low (L) level enables data inputs

DO 1(9)5 - DO 1, D1 1, D2 1, and D3 1. Any change on
1(56) Q0  the data inputs will be reflected at the outputs

’ _I while the enable is low. Input levels are inverted
DO 0 (10) 6 .

at the output.
TRUTH TABLE
Enable Select Do D1

Hn =

D11(7)3 L

: 13)0-—2 (6) Q1 T
=] L

D10(8)4 "

¢ = Don’t Care
Pp =218 mW typ/pkg (No Load)

tpd = 2.5 ns typ (Data to Q)
D21 (16) 12 3.2 ns typ (Select to Q)
&15 (3) Q2

— ) P SUFFIX
D20 (1) 13 PLASTIC PACKAGE

CASE 648
D31 (14) 10—;D_L

MC10159 only
D30 (15) 11

Ve Pin 16 (4)
VEE Pin8 (12)

|| I|r

o|T|r|e|e
olelel x|~
ol Ud B4 B d =9 e

Enable (11) 7

L SUFFIX
14 (2) Q3 ' ' CERAMIC PACKAGE
CASE 620

2 F SUFFIX
CERAMIC PACKAGE

CASE 650
MC10559 only j

N

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 13 — | 58| —| 58| — 53| —|58| — |58 mAdc
Input Current linH nAdc
Pin 9 — 1380 — |360| — [225| — |225| — |225
Pins 3,4,5,6,7,10,11,12,13 — ]1425| — |400| — |250| — |250] — |250
Switching Times ns
Propagation Delay ) tpd
Data 1.114.0(11.1]13811.2|33]1.1|38[1.1|4.0
Select 15|/ 55]15|53{15|50(15(53|15]|5.5
Enable 141 55|14(53|15|50[14{53(14|55
Rise Time, Fall Time t+,t— 10/ 38|1.0(13.7{1.1{35|1.0(3.7|1.0| 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

T | ™

(7) 3 The MC10160/MC10560 consists of nine
(8) 4 EXCLUSIVE-OR gates in a single package,
@ 5 Veet = Pin1(5) internally connected to provide odd parity
(10) 6 Vcea = Pin 16 (4) checking or generation. Output goes high when

| VEE = Pin8 (12) an odd number of inputs are high. Unconnected
(11 7 inputs are pulled to low logic levels allowing
(13) 9 parity detection and generation for less than
(14) 10 2 (8) 12 pits. .
(e 11 INPUT | OUTPUT
(16) 12 Sum of
(1) 13 High Level Pin 2
(2) 14 Pp = 320 mW typ/pkg (No Load) Inputs
(3) 15 tpg = 5.0 ns typ Even Low

Odd High

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 . CASE 650
MC10160 only , MC10560 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 Ig — |86 | —186| —-|78| — |8 | — |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 — |375| — |350( — |220| — |220| — [220
Switching Times ns
Propagation Delay tpd 16/8.1118}18.1(2.0]|75(2.0|801114]|79
Rise Time, Fall Time t+, t— 101341135 1.} 3.3{1.0|35|09134 ns
(20% to 80%) .

-5659C and +125°C test values apply to MC105xx devices only.
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MC10161/MC10561

BINARY TO 1-8 DECODER
(LOW)

Eo (6) 2 The MC10161/MC10561 is designed B
£1(3) 15 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

DS (9) at all outputs high.
@4 (8) Q2 The MC10161/MC10561 is a true parallel
A(11)7 decoder. No series gating is used internally, elim-
D3 (7) Q3 inating unequal delay times found in other de-
coders. This design provides the identical 4 ns
delay from any address or enable input to any
13 (1) 04‘ output.
B (13) 9
12 (16)Q5 A complete mux/demux operation on 16
bits for data distribution isillustrated in Figure

1. This system, using the MC10136 control

) 11 (15) Q6 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

c(2) 14)4&—
units. The four binary outputs of the counter

TRUTH TABLE are buffered by the MC10101s to send twisted-

o

ENABLE pair select data to the multiplexer/demultiplexer
INPUTS|INPUTS OUTPUTS units.
E1|Eo|c|B|Aa|Qo|a1|az2|a3|a4|a5|a6|Q7 v b 5)
Lo ufufufe(m[HH[H|[H[HIH _ ccq = Pin 1
clatldlddalmlelulalatulaln Pp =315 mW typ/pkg (No Load) Vcea = Pin 16 (4)
LiLu]HfLt HIHI L] HIHIH|[H]H thg = 4.0 ns typ = Pj
Ll ufH|H[H|H|H|L]RH[HIH]H pd Veg = Pin 8 (12)
Lle[Rlt|L|HIH{H[R|[L[H[H]|H
LlL[H|LIH|H|HIH]|H{H|L|[H]|H
LlL |H|HjL R[] H]IRH[H]H|L]|H
Llu|H|H|H[ R B | H|R[H][H]H]L
H o |D|P|P| H H H H H H H H
| H|PlP|d|{ H|H]|H|H]|H|H|H]|H
P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
MC10161 only MC10561 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 — |8 -84 —-|76] ~[8 | - ]84 |mAdc
Input Current linH — |375) — [350| — {220| — {220 — |220 | pAdc
Switching Times ns
Propagation Delay tpd 12|65(15/62[15(60(|15(64(13|7.0
Rise Time, Fall Time t+, t— 10)36(1.0/33}1.1]33|11|35|10|39 ns
(20% to 80%)

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

MC10101 MC10115

F__:D‘DCDCD—LSO

L9GSOLOW/LOLOLOWN

1514131211109 8 76 54 3 2 10
() ST > wctoss
Cr :
’ A 8 C [s)
. »—Do——E1 €1
C C
. Mcio1e4 5 Mciote4
—1A o0 A Do
MC10101 MC10115
SQO—
SO g
M) STXCX >t motorse |
] A 8 c o
Cro [ J
{>——a o &
J,, c MC10161 or c MC10161 or
Start/Stop ﬁi MC10162 2 MC10162
3K [ l l
1514131211109 8 76 54 3210

FIGURE 1 — HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER



‘MC10162/MC10562

BINARY TO 1-8 DECODER
(HIGH)

/

Eo0(6)2 : -
- :D) The MC10162/MC10562 is designed to
E1(3)15 'D6(10)Q0 convert three lines of input data to a one-of-
eight output. The selected output will be high
while all other outputs are low. The enable
:-DO'“S (9) Q1 inputs, when either or both are high, force
all outputs low.
' D4 (8) Q2
A7 ) ” The MC10162/MC10562 is a true parallel
D3 (7) Q3  decoder. No series gating is used internally,
eliminating unequal delay times found in other
] ®13(1)Q4 decod?rs. ) o ) )
B (13) 9 [ This deV.ICG.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
] is used as a data enable input.
D11(15) Q6 A complete mux/demux operation on 16
[: bits for data distribution is illustrated in Figure
1 of the MC10161/MC10561 data sheet.
c(2) 14&‘ D1o(14) a7
TRUTH TABLE
INPUTS OUTPUTS
E0|E1| c| B | A]ao|a1| az|a3]|a4|as|ae|a7?
(SO ST I U G O T N O S S T A
(S IO IO O T R IR RN IR Y IR TR R
t t t . ; t 0 ': " t C t t Pp =315 ns typ/pkg (No Load) Vet = Pin 1 (5)
[ IR IV U VR VRN I B RN T (R Y tpd = 4.0 ns typ Vcc2 = Pin 16 (4)
[ SO I IR N VU (TS B TS YR I O A VEg = Pin8 (12)
LiLt|H|H|[L] L] |ejeluin]|L
Liv|fH|HlR]lc]jefeje]e)efe|n
Hlo[ofo|ojL|L|jL|L|L|[L|L|L
olH]olo|o| ||| |L L SUFFIX
¢ = Don’t Care CERAMIC PACKAGE
CASE 620
P SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 650
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°C | -30°C | +25° | +85°C |+125°C"
Characteristic Symbol | Min| Max| Min|Max|Min |Max|Min|{Max|Min|Max | Unit
Power Supply Drain Current e — | 8| —| 8| —-|76| — |84 | — |84 |mAdc
Input Current linH — {3751 — | 350 — |220| — |220| — |220 | uAdc
Switching Times ns
Propagation Delay tpd 1.2/ 65|15(/62[(15(6.0({15[64|13]|7.0
Rise Time, Fall Time t+,1— 10/ 36(10{33111133|1.1]35[1.0]39 ns
(20% to 80%) '

-55°C and +125°C test values apply to MC105xx devices only.
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MC10163/MC10563
MC10193/MC10593

ERROR DETECTION -
CORRECTION CIRCUITS

The MC10163/MC10563 and the MC10193/ and double-bit error detection can be done on
MC10593 are_error detection and correction a word of 64-bit length. Only eight check bits
circuits. They are building blocks designed for (BO-B7) need be added to the word. A useful
use with memory systems. They offer economy feature of this building block is that the
in the design of error detection/correction MC10193/MC10593 option generates the
subsystems for main-frame and add-on memory parity of all inputs to the block. Thus, if the
systems. For example, using eight MC10163's MC10193 is applied in a byte sequence,
together with eight 12-bit parity checkers individual byte parity is automatically available.

(MC10160), single-bit error detection/correction

MC10163/MC10563 LOGIC DIAGRAM MC10193/MC10593 LOGIC DIAGRAM
B1(11)7 ——— B1(11)7
7 B2(10)6
15(3)P0p 15(3)P4
B4(16)12 \D : B4(16)12
B7(15)11 B7(15)11
3(7)P3 3(7)P3
B5(8)4 \” B5(8)4
B6(9)5 7 B6(9)5
g 2(6)POg 2(6)P5
BO(13)9 ) BO(13)9
B3(14)10 7 B3(14)10
14(2)P1 14(2)P1
13(1)P2
IBM CODE ) MOTOROLA CODE
POp = B1, B2, B4, B7 P1= 81, B3, B5, B7
POg = BO, B3, BS, B6 ) Veeq = Pin 1(5) P2 = B2, B3, B6, BY
P1=B1, B3, B5, B7 Vcc2 = Pin 16(4) P3 = B4, B5, B6, B7
P2 = B2, B3, B6, B7 VEE = Pin 8(12) P4 =81, B2, B4, B7
P3 = B4, BS, B6, B7 , . P5=Byte (BO, 1,2,3,4,5,6,7)
Pp = 520 mW typ/pkg (No Load) tpd = 7.5 ns typ (to P5)
tpd = 5.0 ns typ = 5.0 ns 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 package.
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/SWITCHING TIME WAVEFORMS @ 25°C \
_/—\_ P SUFFIX
Input 9(13)

PLASTIC PACKAGE

Output 2(6) B5 Biased at V |y CASE 648

POB (MC10163) ¢ Even Parity on inputs MC10163 and
(See logic diagram)

Qutput 2(6) MC10193 only

P5 Byte (MC10193) J

Input 9(13) —-/—\—

Output 2(6) __/—\~ 0dd Parity on inputs

ity o F SUFFIX
POg (MC10163) {See logic diagram) CERAMIC PACKAGE
CASE 650
Output 2(6) _/—\_ 6

MC10563 and

MC10593 only /

P

P5 Byte (MC10193)

-55°C | -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 — | 137| — (137 — |125| — [137| — | 137 | mAdc
Input Current linH 1Adc
Pins 4,6,10 — | 375] — |350| — |220| — |220| — |220
Pins 5,7,9,11,12 — | 450 — |425| — | 265 — |265| — [265
Switching Times ns
Propagation Delay tpd
MC10163/MC10563 1.3/ 70(1.3|68|15(65(15|71(15|75
MC10193/MC10593 B to P1-P4 13[71113[(68[15|65|15]|7.1|15( 11
B to P5 18/9.1118|89|2.0|85(2.0|9.2{2.0( 10
Rise Time, Fall Time t+, t— ns
(20% to 80%) ,
MC10163/MC10563 11144(1.114211.1]139(1.1|144(1.1]45
MC10193/MC10593 1.1 43[1.1({42[1.1]39|1.1|144|1.1| 4.6
-550C and +1259°C test values apply to MC105xx devices only.
MC10163/MC10563 APPLICATIONS INFORMATION
The MC10163/MC10563 is a building block POg of the '‘zero” byte, POp of the “one”
for generating the modified Hamming single- byte, -, POg of the ‘“three byte and data
error-correction, double-error-detection bit 32.)
(SEC-DED) code used in the IBM370/145 During the memory read operation, the
memory. While the MC10163 can also be used fetched check bits previously generated (as
for generating other patterns, it is optimized described) are exclusive-ORed with newly
for generating -the pattern shown in the H generated CO-C32 to generate syndrome bits
matrix of Figure 1. S0-S32. Syndrome ST is a special case where
When writing into a memory, the MC10163 ST is the even parity of all eight fetched check
is used to generate’ the eight check bits bits and all 64 fetched data bits. For deter-
(CO-C32, CT) which are stored with the 64 mining the type and location of an error:
data bits (BO-B63). These check bits are 1. If all syndromes (S0-S32 and ST) are
generated by taking the parity of all data bits false, there is no error.
marked with an X in the appropriate row of the 2. If ST is true and S0-S32 are false, the
H matrix. (CO, C1, C32, CT, are even parity; CT is in error.
C2, C4, C8, C17, are odd parity.) To generate 3. If ST is false and one or more of S0-S32
these check bits with the building blocks, eight is true, an uncorrectable error has occurred.
MC10163’s and eight MC10160 parity checkers 4. If ST is true and one or more of S0-S32
are used. One MC10163 is connected to each is true, simply add the S1-S32 bits to get the
byte of data and the outputs of these building binary location of the error (S1 has weight 1,
blocks are connected to the eight MC10160 S2 weight 2, S4 weight 4, etc.)
parity checkers, one for each check bit. Figure Data bits BO and B32 are special cases of
2 shows which connections are required (i.e., this location technique: B0 is in error if ST, SO,
CO is the even parity of output POp of the and S32 are true; B32 is in error if ST, SO, S1,
MC10163 on the ‘‘zero’’ byte of data, output and S32 are true.
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FIGURE 1 — 370/145 PATTERN

BYTEO BYTE 1 BYTE 2 BYTE 3 BYTE 4 BYTE 5 BYTE 6 BYTE 7
A\ A A\ — A N
\/ Ve \ /- \ \ / \ / TN\
01234 7 8 91011121314151617181920212223242526272829303132333435363738394041424344454647 484950515253 54555657 58 59 60616263 BIT
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 co
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 C1
x x x X x x x x X X ox x x x x x x x x x x x x C2
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 C4
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 C8
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 C16
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 C32
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 CT
FIGURE 2 — 370/145 PATTERN GENERATION
CO = POAQ POgp  POaq POg1 POA2 POg2 POA3 POg3 B(32)
C1="P10 P11 P12 P13 P14 P15 P16 P17 B(32)
C2=P20 P21 P22 P23 P24 P25 P26 P27 .
C4=P30 P31 P32 P33 P34 P35 P36 P37
C8 = P0a1 POg1 POA3 POg3 POas POgg POA7 POg7
C16 = POa2 POA2 POa3 POg3 POag POgg P0a7 POg7
C32=P0pgq POgg POa5 POgs POpg POgg POa7 POg7  BI(O)
CT = POaQ POg 1 POg2 POA3 POA4 POgs POgg POA7 B(0)

Where for Pym:

N = MC10163 Output
M = Byte Number

€6S0LON/E6LOLION ‘EIGO0LON/EILOLON
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FIGURE 3 — MOTOROLA PATTERN EXAMPLE

012345678 91011121314151617 181920212223 24252627 282930313233 3435363738394041424344 454647 484950515253 54 5556 57 568 59 60 61 62 63 64 6566 67 68 69 70 71

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

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

s2

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

s3

X X X X

x X x x

X X X X

S4

S5

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

s7

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

X x x x

S8

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 (P5
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. If 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 toggling fetched data latch)
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-




MC10163/MC10563, MC10193/MC10593

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

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

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

be

FIGURE 4 — M2 PATTERN BUILDING BLOCK

St= P10 P11 P12
§2= P20 P21 P22
§3= P30 P31 P32
S4= P40 P41 P42
§6= 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 PNp: N = MC10193 Output
M = Byte Number

P54 P55 P56 B(64)
PS4 P55 P57 B(65)
P54 P56 P57 B(66)
PS5 P56 P57 B(67)
P50 P51 P52 B(68)
P50 P51 P53 B(69)
P50 P52 P53  B(70)
P51 P52 P53 B(71)

FIGURE 5 — M2 PATTERN CORRECTION MATRIX

5—5—6_753 DO_EBO
s_sses7s_§ Do—een
55565—75_8 Do—ssz
355—_75_8 Do—esa
—_15—‘3—S4Do—534
75—33—D0—535
§a -
—1525_57, DO—EBG
s1§‘—3s—4 DO—EB7

s1 ECO ) '

S2 EC1 , Bytes 0-3

s3 EC2 s

§56 ———EcCo I

S6 EC1  Bytes4-7 .
s7 ——EC2 * : i
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MC10163/MC10563, MC10193/MC10593

FIGURE 6 — SYNDROME AND CHECK BIT GENERATOR, M2 PATTERN

Byte O

Bit
0 —

1

2

3

a4

5

6

7 —| mc10193
15 —{MC10193
16 —
23 — MC10193
24 —

31— Mc10193
32 —

39 MC10193
40 —
47 MC10193
48 —
55 — MC10193
56 —

63 — MC10193

10

30
40
50

14
24
34

54

17
27
37
a7
57

**1* for Check Bits
‘0’* for Syndromes

ol
a
B

o
[l

il
o,

|

@
i
o

10 N
? 12 13 —s1
54 55
56
MC10160
20 21
22 23 —s2
54 55
{j ; 57
| MC10160
30 31
32 33 — 53
54 56
1;:) : 57
MC10160
a0 a1
42 43 — sS4
55 56
qj > 57
MC10160
867 —1
14 15
16 17 L ss
50 51 )
o:j : 52
MC 10160
868 —
24 25
26 27 L s6
50 51
q 53
MC10160
34 35
36 37 s7
50 52 B
[ 53
MC10160
44 45
46 47 — s8
51 52
53
MC10160

o
-
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MC10164/MC10564

8-LINE MULTIPLEXER

~ E— N

A1) 7 ﬁ S The MC10164/MC10564 can be used
. i wherever data multiplexing or parallel to serial
B (13) 9—{:E Veer = Pf"" (5) conversion is desirable. Full parallel gating
Veea = Pa_n 16 (4) permits equal delays through any data path.
c (14)10 Vee = Pin8(12) The output of the MC10164 incorporates a
[N z buffer gate with eight_ data inputs and an
Enable (6) 2 ‘ j}15 (3) enable. A high level on the enable forces the
? output low. The MC10164 can be connected
X0(10) 6 L directly to a data bus, due to its open emitter
'_D—‘ output and output enable.
X1(9)6 —] Figure 1 illustrates how a 1-of-64 line
—3 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 —7 without speed degradation over a single
— MC10164 being experienced.
]
X4 (15) 11 —
—_D_J Pp = 310 mW typ/pkg (No Load)
3 ~ |
X5 (16) 12 1 tpg = 3.0 ns typ (Data to output)
=)
X6 (1)13 L
P SUFFIX
X7 (2) 14 i_ 3 PLASTIC PACKAGE
CASE 648
MC10164 only
TRUTH TABLE
ADDRESS INPUTS
ENABLE c B A z L SUFFIX
T T T T X0 CERAMIC PACKAGE
L L L H X1 CASE 620
L L H L X2
L L H H X3
L 7] T C X4
L H L H X5
y n n s o F SUFFIX
H ) ) 3 L CERAMIC PACKAGE
CASE 650

¢ = Don't Care

: MC10564 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°C | +85°C | +125°C
Characteristic Symbol | Min|Max|Min|Max|Min|Max|Min|Max|Min|Max | Unit
Power Supply Drain Current ' Ig — |83 —-|83]| —|75}] — (83| — |83 | mAdc
Input Current linH — {450 — |425| — |265] — |265| — {265 | pAdc
Switching Times o ‘ ns
Propagation Delay tpd
X0-X7 1.3/46|15|4.7|115|45(16(48|1.2|45
A,B,C 18(6.1119]|6.3]20}6.0(22|65|19]|6.0
Enable 09|3.0|09(3.3|10(29|1.0|3.1]09}29
Rise Time, Fall Time t+,t- | 0.9(3.3]109(3.3|1.1(3.3|1.2|3.6/09]|34 ns
(20% to 80%)

-55°C and +125°C test values apply to MC105xx devices only.
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MC10164/MC10564

FIGURE 1 — 1-OF-64 LINE MULTIPLEXER

M
140458

90——MC10161

LSB
70—

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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ABC
g 111
— Dout
—mc10164
_ ABC
E 1 1 1
— Dout
—mc1o164
_ ABC
E 1 1 1
= Dout
—]MC10164
Q7 —
_ ABC
Q6 E 1L
Qs s o
— out
Q4 —Mc10164
=
a3 =
Q2
_ ABC
Q1 E L1 1
Qo — o
— t
—mc1o16af}—"
ABC
‘E' 11
—y
f— Dout
—mc1o0164
_ ABC
E 1 1 1
— Dout
mcrorea}—2
_ ABC
E 1 11
p— Dout
—{mMc10164




MC10165/MC10565

8-INPUT PRIORITY ENCODER

4 | R\

TRUTH TABLE . The MC10165/MC105665 is a device
DATA INPUT. QUTPUTS designed to encode eight inputs to a binary
DO | D1 | D2 | D3 | D4 | DS | D6 [ D7 | @3 | Q2| Q1| QO coded output. The output code is that of the
f ﬂ ; z z z g 3 : t lL‘ ‘;‘ highest order input. Any input of lower priority
L L H o ¢ ¢ @ ) H L H L is ignored. Each output incorporates a latch
tlefe|H]loe|lo|lo]le | |[L]|H]H : .
N N N L 0 5 M M " " L v allowing synchronous operation. When the
L L L L L H ¢ ¢ H H L H clock is low the outputs follow the inputs and
Lt b H e | HIHDHL latch when the clock goes high.
[ U T S T I T - U (2 T T T K K X .
L L L L L L L L L L L L The input is active when high (e.g., the
] three binary outputs are low when input DO
@ Don't Care is high). The Q3 output is high when any input
. is high. This allows direct extension into
Pp = 545 mW typ/pkg (No Load) another priority encoder when more than
tpd = 4.5 ns typ (Data to Output) eight inputs are necessary.
[
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 — |131| — | 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}/7.0]20]|7.0(2.0/80(|20]|85
Clock 15/50]|15(45|15/40(15|45]| 15|55
Rise Time, Fall Time t+,t- [ 1.1)138(1.1135(1.1]13.3|1.1[35|1.1| 45 ns
(20% to 80%)
Setup Time tset 60| — |60 — |6.0| — |6.0( — |60 — ns
Hold Time thold | 1.0 — |10} — |10| — |1.0] — |1.0] — ns

-550C and +125°C test values apply to MC105xx devices only.
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c(8)a

DO(9)5

D1(11)7

D2(1)13

D3(13)10

D4(15)11

D5(16)12 i

Vceq = Pin 1(5)
Vcc2=Pin 16 (4)
Vgg = Pin 8(12)

D6(13)9

L) >
>

by oo QW

D7(10)6

--/,\..7_.

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
— C

D — 2(6)01
p—1C

o 15(3)Q2
p—{ C

D ~14(2)Q3
L e




MC10165/MC 10565

A typical application of the MC10165/
MC10565 is the decoding of system status on
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
a given condition exists, the respective input
will be at a logic high level. This scheme will

select the one of 64 different system condi-
tions, as represented at the encoder inputs,
which has priority in determining the next
system operation to be performed. The binary
code showing the address of the highest priority
input present will appear at the encoder outputs
to control other system logic functions.

64-LINE PRIORITY ENCODER

—oO LSB
o |
'
0
4 r4 Y4 [}
g 1
MC10164 MC10164 MC10164 ]
: Six bit output
1/2 MC10101 [x0...... x7aBcC ||X0.... . x7a8C|[x0......x7Aa8BC i word yielding
System ] number of
0 I ' highest priority
Clock '
1 channel present
\ .
Cc 8 aoH H atinput
— D0 ~ 1
nghestoT_ 0 o Q1 \ ]
Priority o Q2 [} h
Input ol o7 2 a3 oo Qo :
Q1 1
L}
1€ w Qo p— Q2 msB
orbo 2 4, [ .
| o 07
) G.QZ
oli{p7 = @3
—C 2 Qo .
o100 S a1
: o Q2
olldp7 2 a3
*+c 2 Qo -
O-:——DO 5 Q1 !
| o Q2 : .
ol o7 2 a3
+—C g Qo
OT“TDO 5 Q1
| -
| o Q2
olid{p7 2 a3
c © Qo
orrPo £ a3
! -
| o Q2
oll{p7 2 a3
¢ 8 o
o1 DOo 2 a
! 5 Q2
ol lpy = a3 .
c 9 Qo
Lowest bo s Q1
Priority | 6 Q2
input o7 S a3
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MC10166/MC10566

5-BIT MAGNITUDE COMPARATOR

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
A4 (13) 9 with an additional gate. A high level on the
B4(14)10——“:D-__~—_‘ enable function forces both outputs low.
' Multiple MC10166s may be used for larger
word comparisons.

:
l

A3 (16) 12 -:)D__‘
B3 (15) 11— Do— _—-Do~2(e)A>B
| —D)_ Pp =440 mW typ/pkg (No Load)

tpd = Data to output 6.0 ns typ

A2 (1) 13 i E to output 2.5 ns typ
B2 (2) 14 ——-)L/ —DO%— ;

A1 (10) 6 =N

B1(11) 7 —dmi] " ?DC

E veer = Pin1(8) P SUFFIX
Vcca = Pin 16 (4) PLASTIC PACKAGE
A0 (9)5 :,D_ VEE = Pin8 (12) CASE 648
BO (8) 4 MC10166 only
E (3) 15
TRUTH TABLE 3
Inputs Outputs ??
E A B A<B | A>B rT
H x x L L F SUFFIX
L Word A = Word B L L L SUFFIX CERAMIC PACKAGE
L Word A > Word 8 L H CERAMIC PACKAGE CASE 650
L Word A < Word B H L CASE 620 MC10566 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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MC10166/MC10566

-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 — {117 — (117 — |106| — [117| — |117 | mAdc
Input Current linH — |375| — |360| — {220| — |220| — |220 | mAdc
Switching Times ns
Propagation Delay tpd ,
Data 1.0(82|10|80|1.0|76(1.0({84}1.0(|8.9
Enable ) 10|139(1.0{38}1.0|36|1.0{4.0|1.0|4.2
Rise Time, Fall Time t+,t- | 1.1/ 38(|1.0(36(|1.1|35[1.1{38|1.1]4:1 ns
(20% to 80%)

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

824 g4
A24 A4 FIGURE 1 — 9-BIT MAGNITUDE COMPARATOR
823 — 83
A23 A3 A<B
B22 — B2
Az2 A2 AOBOA1IB1A2B2A3B3A4B4 A5B5A6B6A787A888
821 —B1 A>B
A21 Al
820 — B8O J J ]
A20 A0 A0 A1 A2 A3 A4 A0 A1 A2 A3 A4
BO 81 B2 83 B4 80 B1 B2 B3 B4
B19 —{ga ) :
A19 Al MC10166 MC10166
A1:18—§§A<B A>B A<B A>B A<B
B17 —B2 .
A7 A2 7
B16 —{B1 A>B
A16 A1l . |
B15 —{B0O /
A15 AOD :
B14 _pga . L B4
Al4 A4 A4 A=8 A>B A<B A=8
813 —{B3 83 (D)_ For 9-Bit Word
A13 A3 A<B} A3 A<B|-¢ A<B .
812 —g2 l—— 82
A12 A2 J—————A2
B11—B1 A>B B1A>B A>B
a1 1A1 Al ) : :
810—I B0 80 The MC10166/MC10566 compares the
A10 | AO . — AO 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
AQ A4 by wireORing these outputs (a low level indi-
88 —B3 cates A = B) or by NORing the outputs (a
A8 a3 Ace high level indicates A = B).
A7 A2 For longer word lengths, the MC10166 can
86 —{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 AQ and BO inputs res-
84 —lga pectively of the next device. The connection
™ Al for an A = B output is also shown. The worst
83 —{B3 - case delay time of serial expansion is equal to
A3 A3 A<LB : the number of comparators times the data-to-
B2 —B2 output delay. .
A281 A2 o . For shorter delay times than possible with
Al —i?l A>8 serial expansion( devices can be cascaded.
80 —{BO Figure 2 shows a 25-bit cascaded comparator
A0 AQ ' whose worst case delay is two data-to-output
- delays. The cascaded scheme can be extended
FIGURE 2 — 25-BIT MAGNITUDE COMPARATOR to longer word lengths.
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MC10168/MC10568

QUAD LATCH

/DO (7) 3 | 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

o ' —'D on >0> 2 (6) Q0 clock is high, outputs will follow the D inputs.
Go (9) 5 — Information is latched on the negative-going
G1(8) 4 ——me (10) @1 transition of the clock.

D1 (11) 7 - TRUTH TABLE
Glc|olay+1
Cc (1) 13 —

Hlojo| L

D2 (13) 9 ~ Ltlivle| an

P SUFFIX

® PLASTIC PACKAGE LiHjLeyp b

Qa2 CASE 648 L{H|H| H

[<F: ,16)12——4:D°L” (15) a2 MC10168 only 0~ don't care

2 (
G3 (14) 10 Dwm as
DL

D3 (2) 14—

Pp =310 mW typ/pkg (No Load)
tpd: G to Q=2 ns typ

v - Pin 1(5) F SUFFIX
DtoQ=3nstyp cci1=rin L SUFFIX CERAMIC PACKAGE

CtoQ=4nstyp Vce2 = Pin 16 (4) CERAMIC PACKAGE CASE 650

K Vgg = Pin 8 (12) CASE 620 MC10568 only j

Numbers at ends of terminals denote pin numbers for L and P package
Numbers in parénthesis 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 — |83} — 82| |75 —182| — |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 — |495| — |460| — [290| — {290 — |290
Switching Times R ns
Propagation Delay tpd )
Data 1.0|58|10|56|1.0|54|1.1{59|1.0(6.3
Gate 10{34|10]|32(1.0[3.1(10{34|10(3.6
Clock 10/6.1110{58|10{56|12{6.2|1.0[6.6
Rise Time, Fall Time t+,t- | 1.0139|1.0(36]1.1/35[1.1/38]1.0(4.0 ns
(20% to 80%)
Setup Time ) tset 25 — |25 — [25] — |25| — |25 — ns J
Hold Time thold 10| —|10{~— (1.0 — 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

@ntrol (1) 13 High The MC.10170/MC10570 is an 11-bit parity
. circuit, which is segmented into 9 data bits

and 2 control bits. .
Output A generates odd parity on 9 bits;

15(3) B
Even

Inputs (2) 14 Low

DO (7) 3 Parity that is, Output A goes high for an odd number
D1 (8) 4 of high logic levels on the bit inputs in only
D2 (9) 5 2 gate delays.
The Control Inputs can be used to expand
D3 (10) 6 parity to larger numbers of bits with minimal
D4 (11) 7

2(6) A delay or can be used to generate even parity.

D5 (13) 9 Odd To expand parity to larger words, the MC10170

D6 (14) 10 Parity can be used with the MC10160 or other
D7 (15) 11 MC10170’s. :
D8 (16) 12
P SUFFIX
INPUTS OUTPUTS . PLASTIC PACKAGE
Sums of Odd Parity | Even Parity ‘l | | | L CASE 648
D Inputs MC10170 only
at High Level Output A Output B
Even Low High
Odd High Low

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

Pp = 300 mW typ/pkg (No Load) L SUFFIX F SUFFIX
- . CERAMIC PACKAGE CERAMIC PACKAGE
tpd = 2.5 ns typ (Control to B) ASE 620 CASE 650
4.0 ns typ (Data to A) ’ ¢ 6 MC10570 onl
\ 6.0 ns typ (Data to B) 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 Ig — 178 —| 78] -} 71| — |78 —| 78 | mAdc
Input Current linH — |375| — | 350 — |220| — [220( — |220| wmAdc
Switching Times ns
Propagation Delay tpd:
Control 15146|15({42115|40(15|44{15| 48
Data to A 20(7.5|20|6.6|2.0|6.0|2.0|66(20|8.0
Data to B 40110 {40 95(4.0/88|40|95|4.0|105
Rise Time, Fall Time k t+,t~ | 1.5|45|15(4.3|15(39|15|4.3|15| 438 ns
(20% to 80%)

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

DUAL BINARY TO 1-4 DECODER
(LOW)

o~

The MC10171/MC10571 is a binary-coded\

Eo(2) ND j‘_\_m(m) Qo3 2 line to dual 4 line decoder with selected
~_ outputs low. With either EO or E1 high, the
corresponding selected 4 outputs are high. The
D” (15) a0 2 common enable E, when high, forces all
outputs high.
>_E>~1z (16) Q0 1
A(13)9
‘D_mn Qoo P SUFFIX
PLASTIC PACKAGE
M l CASE 648
3(7)Q13 1 MC10171 only
B(11)7
Da(a) Q12
Veeq = Pin 1(5)
= \Y} = Pin 16 (4)
5(3)15—[:Z Ds(g) Qi1 ce2-
Vgg = Pin 8(12)
& 'G)ZD Déno) Q1o
PD = 325 mW typ/pkg L SUFFIX
(No Load) CERAMIC PACKAGE
B CASE 620
tod = 4.0 ns typ
TRUTH TABLE
ENABLE INPUTS | INPUTS OUTPUTS
E | E0|E1 ]| A B | @10f a1 | Q12| Q13| Qoo | Qo1 | Qo2 | Qo3
L L L L L L H H H L H H H
L L L L H H L H H H L H H
L L L H L H H L H H H L H
L L L H H H H H L H H H L F SUFFIX
L L H L L H H H | H L H H H CERAMIC PACKAGE
L H L L L L H H H H H H H
H @ @ ¢ ¢ H H H H H H H H CASE 650
K MC10571 only j
¢ = 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 Ig — |8 | - (8| —-}|77| —|8 | —| 8 | mAdc
Input Current linH — |375| — |350| — |220| — |220| — |220 | pAdc
Switching Times . ’ ns
Propagation Delay tpd 1.3|/65|15|6.2|15|6.0|15[64]1.2]7.0
Rise Time, Fall Time t+, 1~ 1.0/3.6|1.0|3.3|1.1]33(1.1]3.4]11.0|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

The MC10172/MC10572 is a binary-codD

EO (2)14—Dc 10(14) 20 3 2 line to dual 4 line decoder with selected
) . outputs high. With either EO or E1 low, the
corresponding selected 4 outputs are low. The
11(15) @02 common enable E, when high, forces all
outputs low. '
@%12 (16) Q0 1
A(13)9 PSU:F::X AGE
—_Do——lii(l)QOO PLASTIC PACK
CASE 648
“ MC10172 only
T_Dws (7yQ13
B(11)7
’__Dwum Q12
Vee1 = Pin 1 (5)
£ 15—& D,S(g) Qr Veeaz = Pin 16 (4)
: VEg = Pin 8 (12)
Do-suo) alo L SUFFIX
Etie 2 Pp =325 mW typ/pPkg  CERAMIC PACKAGE
(No Load) CASE 620
v tpd = 4.0 ns typ
TRUTH TABLE
Eler1|eo|AalB|a1ro0|l@i1|{ai2|ai13|aco|ao1]|ao2 |03
L|H H]L|L H L L L H L L L
L|H HIL|H L H L L L H L L
L|H H]H|L L L H L L. L H L
L|H HIH|H L L L H L L L H
I I " N T S L L T TR T F SUFFIX
clrulcotolel wH L L L L L L L CERAMIC PACKAGE
Hlofe|lolo L | L | v ||| |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 Ig — |8 | —|8|—-]77| —18 | —| 8 | mAdc
Input Current YinH — 1375} — {350 — | 220} — |220] — |220 | nAdc
Switching Times ns
Propagation Delay tpd 1.3/65(1516.2(15|60(|15(6.4(12]7.0
Rise Time, Fall Time t+,t~ [ 1.0|36(1.0]33|1.1[3.3[1.113.4(1.0| 3.9 ns

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

QUAD 2-INPUT
MULTIPLEXER/LATCH

( Select 9 —&

D00 6

D01 5

D10 4

D11 3

D21 12

D30 11

D31 10

S
>

'

>

>

"

=

Clock 7

\ tpd = 2.5 ns typ

Pp =275 mW typ/pkg (No Load)

1 Qo

2 Q1

15 Q2

14 Q3

The MC10173 is a quad two channel multi-
plexer with latch. It incorporates common
clock and common data select inputs. The
select input determines which data input is
enabled. A high (H) level enables data inputs
D00, D10, D20, and D30 and a low (L) level
enables data inputs DO1, D11, D21, D31.
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.

TRUTH TABLE

SELECT [CLOCK | QOp+1
H L DOoOo
L- L DOo1
o H Qo,

Vce = Pin 16
VEE = Pin8

¢ = Don’t Care

R

L SUFFIX
CERAMIC PACKAG

L

P SUFFIX
PLASTIC PACKAGE
CASE 648

CASE 620 /

~

E

-30°c | +25°C | +85°C

Characteristic

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

Power Supply Drain Current Ig — 173 —166| — | 73 | mAdc
Input Current linH MAdc
Pins 3,4,5,6,10,11,12,13 — |470| — |295| — |295
Pins 7,9 — |400| — |250| — |250
Switching Times ns
Propagation Delay tpd

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

08(3.7|1.0)35(1.1|5.3
16|72])16|68(1.4/68
1.1162(13|56.711.2]6.7

t+,t- | 1.2]14.0[(15| 35| 1.4]4.0 ns

tset ns
20| — |20 12.0| —
30| — |30 30| —

thold ns
25| — 125 25| —
15| — |15 15| -
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MC10174/MC10574

DUAL 4-TO-1 MULTIPLEXER

/xo 7) 3

~

\_

TRUTH TABLE
X1 (9) 50 ENABLE | ADDRESS INPUTS | OUTPUTS
) E B A z [ w
H ¢ ) L L
X2 (8) 40 S 2 (6)2 - - -
/ L L H x1 | v1
L H L X2 Y2
X3 (10) 60O ) L H L xz] vz
¢ = Don’t Care
AQ1) 7
/
B(13) 9 O-D—‘
Enable (2) 14-O-
)
Yo (1) 130 -~) P SUFFIX
PLASTIC PACKAGE
Y1(15) 110 -/ CASE 648
' @o*ow @ w MC10174 only
Y2 (16) 120 -/
Y3 (14) 100
Pp =305 mW typ/pkg (No Load)
tpd = 3.5 ns typ (Data to output)
i F SUFFIX
Veet = Pin 1 (5) L SUFFIX CERAMIC PACKAGE
Veeg = Pin 16 (4) CERAMIC PACKAGE CASE 650
VEE = Pin 8 (12) CASE 620 MC10574 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 —|80| -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( — |330] — |330f — |330
Switching Times "ns
Propagation Delay tpd
Data 1.3/46|11.4|48|15(45(1.4|48|1.2145
Select (A,B) 1.8(6.1]19|6.4|20|6.0(2.1]164(19](6.0
Enable 09]30/10(3.1]/1.0{29|09]|3.2|09]29
Rise Time, Fall Time t+,t- | 09(33(1.0|34({1.1|33|1.1136|09]3.4 ns
(20% to 80%)

-55°C and +125°C test values apply to MC105xx devices only.
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MC10175/MC10575

QUINT LATCH

( DO(14)10 o a 14(2)Q0 The MC10‘175/MC10575 is a h.igh speed,\
low power quint latch. It features five D type
latches with common reset and a common

B two-input clock. Data is transferred on the
—i negative edge of the clock and latched on the
positive edge. The two clock inputs are
D1(16)12 o} ap——15(3)Q1 “OR"ed together.
Any change on the data input will be
R reflected at the outputs while the clock is low.
| l The outputs are latched on the positive transi-
tion of the clock. While the clock is in the
D2(1)13 D ak——2(6)Q2 high state, a change in the information present
at the data inputs will not affect the output
~ R information. The reset input is enabled only
j when the clock is in the high state.
D3(13)9 D ap~—3(7)Q3 TRUTH TABLE
D CO | C1 | Reset Q n+q
R L L L ¢ L
_1 M l L l H L L ¢ H
1 ¢ H [ L Qn
- ¢ ¢ H L Qn
S e HH
= ::)—\ PLASTICPACKAGE | | ¢ | " H L
C1(11)7 ? CASE 648 ¢ = don’t care )
Reset(15)11 MC10175

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

Vcet = Pin 1(5)

. F SUFFIX
\</CC2=_PP,'”81(61(2‘1')) L SUFFIX CERAMIC PACKAGE
EETFIN CERAMIC PACKAGE CASE 650
K 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°¢ +25°C +85°C +125°C
. Characteristic . Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current Ig - 107 — 107 - 97 - 107 - 107 mAdc
Input Current linH kAdc
Pins 5,6,7,9,10,12,13 - 495 - 460 - 290 - 290 - 290
Pin 11 -- |1100| — [1000| — | 650 | — | 650 | — | 650
Switching Times ns
Propagation Delay tpd
Data 1.0 | 38 10| 36 10| 35 1.0 3.6 10| 41
Clock 10| 46 10 | 47 1.0 4.3 10| 44 10| 5.0
Reset 1.0 4.2 1.0 4.0 10 3.9 1.0 4.2 1.0 4.6
Rise Time, Fall Time . t+,t— 1.0 3.8 1.0 3.6 1.1 3.5 1.1 3.7 1.0 4.1 ns
(20% to 80%) .
Setup Time tset 25 - | .25 - 25 - 25 - 25 - ns
Hold Time thold 1.5 - 1.5' - 1.5 - 15 — 15 — ns

~-559C and +125°C test'values apply to MC105xx devices only.
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MC10176/MC10576

HEX D MASTER-SLAVE FLIP-FLOP

/ The MC10176/MC10576 contains six \
DO(9)5 ——— M ~— 2(6)Q0 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
D1(10)6 -~ 3(7)Q1 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
D2(11)7 — 4(8)02 the master-slave construction of this device.
| ' .
CLOCKED TRUTH TABLE
[o} D Qp+1
D3(14)10 ~— 13(1)Q3 L [ Q,
S HY | C T
H* | H H
P SUFFIX
: PLASTIC PACKAGE ¢ = Don’t Care
D4(15)11 - ~— 14(2)Q4 CASE 648 ':‘r:r‘:zklrw‘i: :':f:h‘::;“‘""
— MC10176 only ’
D5(16)12 ~— 15(3)Qs5
Clock (13)9

Pp =460 mW typ/pkg  Vggq = Pin 1(5) . F SUFFIX
(No Load) " Ve = Pin 16(4) L SUFFIX CERAMIC PACKAGE
ftogg|e= 150 MHz (typ) Vgg = Pin 8(12) CERAMIC PACKAGE CASE 650

CASE 620 MC10576 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 Ig — 1121 — {121 — [110] — | 121] — |121 | mAdc
Input Current linH . uAdc
Pins 5,6,7,10,11,12 — |375( — |350| — [220f — | 220| — {220
Pin 9 — |525| — |495| — |310| — | 310 — [310
Switching Times ns
Propagation Delay ) tpd 16(49(16|46(16|45|(16]| 50(16(5.3
Rise Time, Fall Time t+, t- 1.0(43]1.0(4111.1140|1.1| 44|1.0(|4.7 ns
(20% to 80%) ‘ ’
Setup Time tet | 25| — |25 — |25 — (25| — [25] — ns
Hold Time thoid | 15| — 18] — |18 —|18] ~ [18] — ns
Toggle Frequency fTog |125| — |125| — |125 — [125] — [125| — | MHz

-659C and +1259°C test values apply to MC105xx devices only.
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MC10177

TRIPLE MECL-TO-NMOS
TRANSLATOR

15

14

VY

10

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 Vgsg.

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.

Vce = Gnd = Pins 1, 16
Vgg = Pin8=-5.2 Vdc £ 5%
Vgg = Pin 9 (+56.0 Vdc or +6.0 Vdc £ 10%)

L SUFFIX
CERAMIC PACKAGE
CASE 620
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ELECTRICAL CHARACTERISTICS

TEST VOLTAGE/CURRENT VALUES

- @ Test Volts mAdc = 1%
Temperature | Viymax | ViLmin | ViHAmin |ViLAmax | VEE loL1 loL2 loH
-30°C [ -0.890 -1.890 -1.205 -1.500 -5.2 +1.0 +20 -15
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2 +1.0 +20 -15
+85°C -0.700 -1.825 -1.035 -1.440 -5.2 +1.0 +20 -15
NOTE: Vgg (Pin 9) = +5.0 Vdc unless otherwise specified.
-30°C +25°C +85°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit Conditions
"Power Supply Drain Current g — 106 - 96 — 106 | mAdc Pin 9 and all inputs and outputs open.
Negative Isso - 88 - 88 - 88 mAdc | All inputs and outputs open.
Positive Output Low IssL | — | 8 | — | 88 | — | 88. Vin = ViHmax (Pins 10,12, 14), V|{_ min (Pins 11, 13 15].
Output High IssH | — | 48 | — | 44 | — | 44 Vin = ViLmin (Pins 10, 12, 141, Vit max (Pins 11, 13, 15].
Input Current linH - 16 - 1.0 - 1.0 mA Vin = ViHmax t0 P.U.T., V|_min to the other input of that gate.
Test one input at a time.
Input Leakage Current IcBO - 1.5 - 1.0 - 1.0 HAdc Vin = VEE to P.U.T., V|4 max to the other input of that gate.
Test one input at a time.
Logic “1" Output Voltage VOH 3.0 - 3.0 - 3.0 - Vdc Vgg = +5.0 Vdc Vin = ViHmax (Pins 11,13 15),
40| - [40| - [40] — Vgs = +6.0 Vdc ViLmin (Pins 10,12, 14). oy = -15 mAdc.
Logic ““0"" Output Voltage VoL - 05 - 0.5 - 05 Vdc loLt = +1.0 mAdc Vin = ViHmax (Pins 10, 12 14),
. — | 06| — |06]| — |06 ToL2 = +20 mAdc ViLmin (Pins 11,13 15).
Logic "'1"" Threshold Voltage VoHA | 3.0 - 3.0 - 3.0 - Vdc Vgg =+5.0 Vdc Vin=ViHA min (Pins 11,13, 15, 0ne at a time),
‘ 401 — 140 — 140} - Vsg =+6.0 Vdc VL min (Pins 10, 12, 14). gy = -15 mAdc.
Logic 0" Threshold Voltage VoLA | — | 05| — | 05| — | 05 | Vdc | loL1=+1.0mAdc Vin = ViHmax (Pins 10,12, 14),
' - | 06| - |06 - |08 loL2 = +20 mAdc ViLAmax (Pins11,13, 15, one ata time).
Output Short-Circuit Current Isc -50| -90 [ -50 | =90 | =50 | =90 | mAdc | Via =V|Lmin (Pins 10,12, 14), V|qmax (Pins 11,13 15).
Ground outputs, one at a time.
Switching Times ns 50% in to 10% or 90% out. See switching time test circuit
Propagation Delay tpd 20| 125 | 20 (125 2.0 125
Rise Time, Fall Time t+, t— 3.0 12 30| 11 3.0 1" ns 10% to 30%
Supply Source Current Iss - 110 - 110 — 110 mA @ 5.0 MHz, 350 pF load, Vgg = +6.0 Vdc
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MC10177

SWITCHING TIME TEST CIRCUIT

in© Vint Vee = Gnd Vgg = +6.0 Vdc Vout

9 f

Coax Coax Coax

0.1 uF :I:

I
JJ
ll}-—)o il

Pulse ‘ Vin* (& ~

Generators lv"‘- @ | i :[:TPZULK
5 —__l—j_ = 350pF
TP I 0.05 uF
n 113 ~ . | ;
2 — i

Input Pulse i .J_ CL
th=1-=220%02ns . | 7—_‘1 :_E.’JSOpF
(20% to 80%) | I o

!

IO 05 uF
PRF = 5.0 MHz \\_ 6 | = )
Duty Cycle = 50% ] J_

CL
50-ohm termination to ground lo- L — — e e _’ I350 pF
cated in each scope channel input, 8 =

and 50-ohm termination to ground
on each unmonitored input.

All input and output cables to the o.1 uFI
scope are equal lengths of 50-ohm —

coaxial cable. Wire length should -

be < 1/4 inch from TPj, to input Vgg = -5.2 Vdc
pin and TPg ¢ to output pin.

SWITCHING WAVEFORMS @ 25°C

Switching times are measured after the device under test
reaches a stabilized temperature (air flow > 500 Ifpm)

Y antumnnd 0.890 VvV

/50%

\

in

Vin*
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MC10178/MC10578

BINARY COUNTER

-

TRUTH TABLE

INPUTS OUTPUTS
R|SO| S1|sS2]|S3]|C1] C2| Q0| Q1|Q2} Q3
HI L L L Lo || L L|lL}L
L H H H H [ [ H H H H
L L L L L H| ¢ No Count
L|L L L Lio|H No Count
L L L L L . L L L L
L L L L L .o H L L L
L L L L L .o L H L L
L L L L L . H H L L
L L L L L . L L H L
L L L L L . H L H L
L L L L L . L H H L
L L L L L .o H H H L
L L L L L . L L L H
L L L L L .. H L L H
L L L L L .. L H L H
L L L L L .. H H L H
L L L L L .. L L H H
L L. | L L L .. H L H H
L L L L L . L H . H H
L L L L L .. H H H H

¢ = Don’t Care
. _/_VIH Clock transition from V| to V |y
Vi may be applied to C1 or C2 or both
| for same effect.

Pp = 370 mW typ/pkg (No Load)
ftoggle = 150 MHz (typ)

The MC10178/MC10578 is a four-bit
counter capable of divide-by-two, divide-by-

four, divide-by-eight or a divide-by-sixteen
function.
Clock inputs trigger on the positive going

edge of the clock pulse. Set and Reset inputs
override the clock, allowing asynchronous “‘set”’
or ‘‘clear”. Individual Set and common Reset
inputs are provided, as well as complementary
outputs for the first and fourth bits. True
outputs are available at all bits.

P SUFFIX
PLASTIC PACKAGE
CASE 648
MC10178 only

L SUFFIX F SUFFIX
tpg = 3.5 ns typ (C 10 QO) CERAMIC PACKAGE CERAMIC PACKAGE
= 11 ns typ (C to Q3) CASE 620 CASE 650
Veet = Pin 1(5) MC10578 only
VCCZ = Pin 16 (4)
‘VEE = Pin8(12)
S0 Qo s1 Q1 s2 Q2 s3 Q3
(15)119Q (3)15:Q (11)79 (1)139Q (10)6 Q (8)49 (9)59 (6)2
* & *a 1 01 &
(16)12 o1 a pr @ pro e
O c1 Q’ Cc1 Q' Cc1 Q' Cc1 Q
Clock 1
(14)10 )
Ke, c2 Q Q Q
Clock 2 — _
Q Q
R R R R
(13)9
Reset
' (2)14 0 (7)3
ao Q3

o

Numbers at ends of terminals 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

-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 — 197 —-197| -8 | —-197| — |97 | mAdc
Input Current linH MAdc
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 Q0 14(50|14(50|15|48|15[53|15|5.6
Clock to Q1 19|199]/19|94|20|9.2(2.0198(2.0({108
Clock to Q2 ' 29| 13 ]|29(12.3( 3.0 12 |3.0{12.8/ 3.0| 14
Clock to Q3 3.9| 16 139|149 4.0(145{4.0|15.5(4.0| 17
Set, Reset 14(56|14)52|15(5.0[{15|55|15]| 6.1
Rise Time, Fall Time t+,t— 1.1149|11]147{11(45|11]5.0(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"“ The MC10179/MC10579 is a high speed,
low power, standard MECL complex function
3(7)cp,q that is designed to perform the look-ahead

AN
L7
P3(113___
A I
' carry function. This device can be used with

P2(16)12 1 the MC10181/MC10581 4-unit ALU directly,

. or with the MC10180/MC10580 dual arithmetic

_%Dc @2‘5)36 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
words is improved from 30 nanoseconds with
ripple-carry techniques, 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
Pp = 300 mW typ/pkg (No Load) Vceq = Pin 1 (5) other applications. It can, for example, reduce
tpd = 3.0 ns typ (Carry, Propagate) Voo = Pin 16(4) system package count when used to generate

='4.0 ns typ (Generate) VEE = Pin8(12) functions of several variables.

PG =PO+P1+P2+P3
Gg = (GO +P1+P2+P3)(G1+P2+P3) (G2 +P3) G3

Cnt2 = (Cr+ PO+ P1) (GO +P1) G1
Chi4=(Cr +PO+P1+P2+P3)(GO+P1+P2 +‘P3) (G1+P2+P3) (G2 +P3)G3

aus

Cpl15)11

= - 15(3)Pg

Gi1(11)7

P1(14)10
Go(8)4

PO(2)14

F SUFFIX
CERAMIC PACKAGE
CASE 650
P SUFFIX )
L SUFFIX MC10579 only
PLASgLCSEAG‘ESKAGE CERAMIC PACKAGE
CASE 620

k 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 -1 79| =79 =172 —=|79] = | 79 | mAdc
Input Current linH rAdc
" Pins5,9 — |380| — [360| — |225| — |225] — |225
Pins 4,7,11 — |460| — |430| — |270| — [270| — [270
Pin 14 — |600| — |565| — |355| — [355| — | 355
Pin 12 — |670| — [630| — {395| — |395] — | 395
Pins 10,13 — |750| — |700| — |440| — [440| — [440
Switching Times ns
Propagation Delay tpd .
GorCptoCarry; Gor Pto Gg 10/59|1.0{58|10|55(1.0|6.1]1.0| 6.4
P to Pg 1.0{39(1.013.7|10|35]1.0/39|1.0] 4.1
Rise Time, Fall Time tHt- [1.0{39]1.1]37[1.1]35]1.1|39]|10] 4.1 ns
(20% to 80%) '

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

3-88



68-€

FIGURE 1 — 32-BIT ALU WITH CARRY LOOK-AHEAD

Cin ALU ALU ALU ALU ALU ALU ALU ALU | Add Time=
Ch Cpn+ap—Cn Ch Ch+abCn Cn Chial—Cn Cn CprabCn 18 ns typ
PG P G P G P G P G P G P G P G
Cn Cni2 Cn+a c Cn+2 Cn+4 —0 Cout
MC10179/MC10579 n MC10179/MC10579
Ala
81 B9 a0
A6 ag ] A0 55 | s1a
S 82 ST e Qe10 a13 0 s
80 AS B8 T QD Ay 8129 .
A3 B4 A7 A8 ? OB1| a12 ¢ os
Af BT:i A4 87 9 ?
A0 BO A1B81A282 A3 B3 A0 BO A1B1A2 B2 A3 83 A0 BO A181A282 A3 B3 A0 BO A1 B1A2 B2 A3 B3
CinO- Ch Ch+a Cn Ch+a Cn n+a cn Ch+ 4a}—0O
<o MC10181/MC10581 MC10181/MC10581 MC10181/MC10581 . MC10181/MC10581
G p—— F— S0 —— S F—
4 B1T ARITHMETIC 4 8IT ARITHMETIC 4 BIT ARITHMETIC sy 48T ARITHMETIC
LOGIC UNIT ! LOGIC UNIT —15? LOGIC UNIT LOGIC UNIT
—s2 Pl —s2 [ - —s2 P s2 [
s3 s3 —{s3 s3
Fo__F1__F2 F3 r FO__F1__F2 _F3 FO F1__F2 _F3 FO__F1__F2 _F3
M
S0 O
s10o
$20
S30—
o o 6 b 6 o S
FO F1 F2 €3 F4a F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15
PO GO P1 G1 P2 G2 P3 G3
- MC10179/MC10579 GI—o
Cn CARRY LOOKAHEAD
rl—o
Ch+2 Cn+a

C15

FIGURE 2 — 16-BIT FULL LOOK-AHEAD CARRY ARITHMETIC LOGIC UNIT
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MC10180/MC10580

DUAL 2-BIT ADDER/SUBTRACTOR

-

“an 7 Sela SO 15(3)

(13) 9 Selg  SoM——2 (5)
) (9) s A0

(10 6 . 80

(8 4 Cn  Cout w—13 (7)

th.uA sim 452
Selg S (5)
(15) 11 ——— B 2g
(14) 10— g,
(16) 12 ——— B = Cour m—13 (1)

A'=A@®Selp=A® Sely
B =B@®Selg= B Selg
Cout =Cin A" +Cjn B' + A" B’

Ve =Pin 16(4)
Veg =Pin8(12)

Pp =360 mW typ/pkg (No Load)

tpd = 2.2 ns typ (Cj, to Coyuy)
= 4.5 ns typ (Ag toSg or Cyy¢)

A0 A
Sela

FUNCTION SELECT TABLE

Sela | Selg Function

H H S=AplusB
S = A minus B

H L
L H S = B minus A
K L L S = 0 minus A minus B

POSTIVE LOGIC DIAGRAM — 1/2 Of Circuit Shown

S= G (A"B" +A'B')+Cjp, (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 . CERAMICPACKAGE
CASE 648 CASE 620

MC10180 only

F SUFFIX
CERAMIC PACKAGE
CASE 650
MC10580 only

TRUTH TABLE

INPUTS OUTPUTS
FUNCTION _
setig | A0 [ BO | C\n | SO | S0 [cou
ADD H
so
So
SUBTRACT
C,
out REVERSE
SUBTRACT

»
rrrrFEFFlFFFFFFFAfTTIIIITIIIIIIIIILT ;_

FIIFIFCI|IFFIFIIC|(ICFICIIC(FIICICCT
FrIFfzrII|IrrrIIIC|TrIICFCIC|IIICICCC

rererrrr|IIIIIIIICAFCCCFF(IITIIIIT
IIIIrrCEr(IIIICCCACA|IIIICACC(IITICC OO
IIFFIIFFIICCIICC[II A CIICCIICCIICC
IFIFIFIF|ICFICICIC|ICIFICIC|IFICICIC
IFrFIFIIF(FIICFICFI|FIICICCI|ICCFICIIC
2

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

-565°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 — |95 | — 95| — 18] —|95| — |95 | mAdc
Input Current linH uAdc
Pins 5,6,10,11 — [375] — |350] — |220| — |220] — (220
Pins 7,9 — |495| — |460| — |290| — |290| — [290
Pins 4,12 — |630f — [590| — |370} — |370| — |370
Switching Times ' ns
Propagation Delay tpd
Operand, Select ' 1.0|/58}1.3|58]1.3|5.4}1.1| 58|1.0|6.3
Carry-in 1.0({36(10({3.4|1.0/3.3|09| 36|1.0]39
Rise Time, Fall Time t+, t— 10/40{10|38(1.113.711.11 39|10 4.3 ns
(20% to 80%)

-550C and +125°C test values apply to MC105xx devices only.
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MC10181/MC10581

4-BIT ARITHMETIC LOGIC UNIT
and FUNCTION GENERATOR

f’

POSITIVE LOGIC

Logic Functions Arithmetic Operation
Function Select Mis High C=D.C. Mis Low Cpis low
S3 S2 S1 SO E F
L L L L F=A F= Aplus O
L L L H F=A+8 F=Aplus (Ae B)
L L H L F=A+8B F = A plus (A ®B)
L L H H F = Logical "1’ F= A times2
L H L L F=AeB F=(A + B) plus 0
L H L H F=8 F=(A+ B) plus (A ®B)
L H H L F=A @ B F= A plus B
L H H H F=A+B F=A plus (A + B)
H L L L F=AeB F=(A+B)plus0
H L Lt H F=A® B F=A minus B mmnus 1
H L H L F=18 F = (A + B) plus (A @ B)
H L H H F=A+8B F=A plus (A + B)
H H L L F = Logical '0"’ = minus 1 (two's complement)
H H L H F=A®B F= (A ®B) mnus
H H H L F=AeB F= (A ®B) mnus1
H H H H F=A F= A minus 1

Pp =600 mW typ/pkg (No Load)
tpd = 6.5 ns typ (A1 to F)
=3.1 ns typ (C, to Cpig)
=5.0ns typ (A1 to Pg or Cn+4)
=4.5 ns typ (A1 to Gg)

The MC10181/MC10581 is a high—s@
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. Grodp
carry propagate (Pg) and carry generate (Gg)
are provided to allow fast operations on very
long words using a second order look ahead.
The internal carry is enabled by applying a low
level voltage to the mode control input (M).

When used with the 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
A MC10181 only MC10581 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 13 — 1160 — |159| — |145] — | 159| — | 160 | mAdc
Input Current linH nAdc
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 — 1450 — [425| — [265| — |265| — | 265
Pin 22 — |495| — [460| — |290| — |290| — |290

See following page for Switching Times.

-550C and +125°C test values apply to MC105xx devices only.
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MC10181/MC10581

SWITCHING TIMES

-55°C | -30°C | +25°C | +85°C | +125°C
Characteristic Symbol | Min{Max|Min|Max |Min|Max|Min|{Max|Min|Max [ Unit
Propagation Delay tpd : ns
ChtoCpig 1.0/51(10]|51(11/50]|1.1154(0.9]|5.1 '
ChtoF ) 191 7.111.7(72]20]7.0(20|75[20]|7.1
AtoF 2.9/10.11 2.6{10.4/3.0| 10 | 3.0/10.8/ 2.8 |10.2
A toPg ' 18(66(16|70(2.0(65|/20({70(18|6.5
A to Gg 19711174 (20(70[13(7.7{20]|71
AtoCphiq . 20|7111.7{73|20|7.0{20]|78|19]7.1
BtoF 29|11.11 2.7(11.3/3.0| 11 | 3.0|11.9] 2.7 |11.2
B toPg 18(76(16]7.7]20(75/20/80|16]|7.6
B to Gg 19]8.1(1.7|82(2.0(80}|2.0(86(2.0]|8.1
B to Cnigq 19|8.1]18|8.2(20|80|20(8.7[19]|81
Mto F 2.81(10.3] 2.4]10.3/3.0| 10 | 3.0|10.8/ 2.8 ]10.2
StoF 2.7(10.2/ 2.5/10.7{3.0| 10 | 3.0(10.8/ 2.6 [10.2
S to PG 19|8.1(1.7|18.3|20|80(20{84|1.8]|8.1
.StoGg 1.7{9.2(15|96(2.0({90]|19(9.7{1.7]|91
S toCn+q 19]19.1(16|9.3(2.0[9.0|20(99(1.8]9.1
Rise Time, Fall Time (20% to 80%) t+,t— ns

Chto Ch+g 09(3.111.0|3.2(1.0({3.0/1.0|3.2(0.8]}3.1
ChtoF 1.3(/52|1.3|53[15(5.0}15|5.3[1.3]|5.3
AtoF 1.3/5.2|13|54[15{50|15(5.3[1.3|5.2
A toPg 09(35(083.7|1.1{35|1.1/38[1.0|3.6
Ato Gg 13[5.2[1.2]5.1[15|50|12|53|1.3]5.2
AtoCn+g 09(3.0}1.0/3.1(10(3.0[1.0|32(0.9](3.1
BtoF 135211253 (15(50|15|5.3[1.3]|5.2
BtoPg 1.0/35(10/36]1.1]35|1.1{39]09|35
B to Gg 1.3|50(14]52(15(50|12|54|13(5.0
BtoChig 09]30{09]3.1]1.0(3.0]|1.0(3.2{09}3.0
M to F 1.3{52111|51]15{50]|15(5.3]1.3{5.2
StoF 1.3]52(10|54(15|50|15(54|1.3|5.2
StoPg 10(5.1/08|5.1({1.1(50]|1.1({5.2[1.0(5.1
Sto Gg 08{6.2/08|62|08(6.0/08|65([0.8(6.2
StoCphig 1.0]5.1109(53(1.1|5.0[({1.0[/52]|1.0}5.1

-55°C and +1259°C test values apply to MC105xx devices only.
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MC10181/MC10581

$3(19)13 00—
S2(21)15 00—
S1(23)17 00—
S0(20) 14 o————

) > @

B0(2)20 o«»—Do—{

A0(3)210

B1(1)19°—<>—D°'+

A1(24)18 0
]
. = ]
. 1)

) H_
32(17)110—<>—D°-+
)
) N
>—t
A2(22)16 0- L
=
SN
= N
33(15)90—<>—Do—+ —
-0

) S :
A3(16)100-
N J
Cnh(4)220——

M(5)230—D .

= I
)
) /

2(8)F0

3(9)F1

7(13)F2

6(12)F3

8(14)Pg

4(10)Gg

5(11)Cn+a

Vece1 = Pin 1(7)
Vcez = Pin 24 (6)
. VEg = 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

-

Function Select

POSITIVE LOGIC

Logic Function

Arithmetic Operation

M is High M is Low
S1 SO F E
L L F=A®B F = A plus B plus Carry
L H F=A@®B8B F = A plus B plus Carry
H L F=A e B F = A plus B plus Carry
H H F=A+B F = A times 2

P SUFFIX
PLASTIC PACKAGE

CASE 648

K MC10182 only

Pp =575 mW typ/pkg (No Load)

thgd= 7.5 ns typ (A or B to F or Cpy42)
=2.7 ns typ (Cp to Cy4p or F)
= 6.5 ns typ (A to Pg or Gg)

L SUFFIX
CERAMIC PACKAGE
CASE 620

The MC10182/MC10582 is a high-spe%
arithmetic logic unit capable of performing
4 logic operations and 4 arithmetic operations
on two 2-bit words. Full internal carry is
incorporated for arithmetic operation.

Arithmetic logic operations are selected by
applying the appropriate binary word to the
select inputs (SO and S1) as indicated in the
tables of arithmetic/logic 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 functions of the
MC10181 or for applications requiring a 16-pin
package. The MC10182 also differs from the
MC10181 in that Word A and Word B are
treated equally for addition and subtraction
(A plus B, A minus B, B minus A).

F SUFFIX
CERAMIC PACKAGE
CASE 650

MC10582 only j

-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 I — | 152 — |152} — |138] — [152] — 152 | mAdc
Input Current linH nAdc
Pins 7,9,10 — |375( — [350| — {220 — |220| — |220
Pins 5,12 — |660| — |620| — |390| — |390| — |390
Pins 6,11 — |495| — [460| — |290| — |290| — |290
Pin 13 — |595( — [560| — |350f — |350| — |350
Switching Times ns
Propagation Delay tpd
ChtoCptpor F ~ 15/6.1]15|59|15|56|16{62|1.6(6.6
MorStoF; AorBtoPgorGg 2.3/10.8|2.3|105/2.3| 10|24 11 (24|11.7
AO or BO to F; A1 or B1 to F1 2.3(10.8| 2.3|105(2.3( 10|24 11 |24 |11.7
A0, BO, or AT to Cpyp 2.3(10.8| 2.3|10.5( 2.3 10| 2.4 11 |24 |11.7
B1to Cph+2 28] 13 ]128(12.6/ 28| 12129]13.2|29]| 14
Rise Time, Fall Time t+,t~ [ 15/49(115|4.7|15(45|16|50(1.6|5.3 ns
(20% to 80%)

-550C and +125°C test values.apply to MC105xx devices only.
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MC10182/MC10582

13(1)

10(14) m::
S0 O-

= > D S
S1 0
<
7011 T~ 1
M o l_/g ,_D—‘L *
| f
4(8)
N Fo
1 LT/ 7
5(9) [
A0
D =P
6(10)
[P
LT/
1
-
i | 14(2)
NN 2
1 L1/ K
12(16)
A1l O———4 ' 4 .
81 o R ) > . 15(3)
11(15) 7 © Ps
I Cn+2
B
Gg

Veg1 = Pin 1(5)
Vcg2 = 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.

3-96



MC10182/MC10582

TRUTH TABLE

L L Lt
L Lt L
L H H L
L HH L
L HH L
L HHL
L HH L
L HH L

L

L

H L H L L
H L H L
H H H L

L
L
L

H H H L

H H H L

H H H L L
H H H L L
H H H L L

H
H

H L HH
H L HH
H HHH
H H HH
H HHH
H H HH
H HHH
H H HH

H
H
H
H

H
H

H
H

H L H H
H L H H
H H H H
H H H H
H H H H
HHH H
H HH H

H

H
H

H HH H

L
H
L

L L L H
L L LH
L L L L
L L L L
L L L oH
L L L H
L HHH
L HHH

L
L
H
H
H

L

L L L L

L
L
L
L

L L L L
L L L L
L L L w
L L Lt
L L L L
L HHL
L HHL

L
L
L

L
H
L

L L L H
L Lt H
L L L L
L L L L
L L L H
L L L H
L HHH
L HHH

L
L
H
H
H

B

H
H
H

H L H H
H L HH
H L HH
H L HH
H L HH
H L HH
H HHH
H HHRB

H
H

H
H

H

L
H
H
H
L
L
L

L L L H
L L L H
L HHH
L HHH
L HHL
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H L HH
H L HBHB
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H H H H
HHHH
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H
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L HHL
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L
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L
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L
L
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L
L
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H H H L
HHHL
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H L H L
H L H L
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H H H L
H H H L

L HHL
L HH L
L L L H
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L L L H

H
H
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L HHH
L HHH

L
L
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L
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L L L H
L L L H
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L HHH
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L
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H
H
H
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H
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H H HH
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H L HH
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L HHL
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L L HL
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H HHL

H L H L

HHHL

L
L
L
L
L
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L HHL
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L
L
L

H H H L
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H
H
H
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H
H
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L HHH
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H
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L H.H H
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H H L H
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LHHH
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HHHH
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L
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L
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L
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L
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L

H H L H
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H

HHLH
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L
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H
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L
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L
H
H
H

H
H
H
H
H
H
H
H

s1

Input

S0

A1B1 A0 BO Cy|F1 FO PG GG Cn+2|F1 FO PG GG Cp+2|F1 FO PG GG Cn+2|F1 FO Pg Gg Cn+2|F1 FO PG Gg Cn+2[F1 FO PG GG C,4|F1 FO PG GG Cp+2|F1 FO PG GG Cn+2

L L L L LJLLHL
L L L L H|LHHL
L L LHLILHHL
L L LHHHLHL
L LHLLILHHL
L LHLHHLHL
L LHHLIHLHL
L LHHHHHHL

L HLLLIHLHL
L HLL HHHHL

LHLHL|HHLH
L HL HHIL L L H
LHHLLIHHLH
L HHLHIL L LH
L HHHLILLHH
L HHHHLHHH

HLLLLHL HL
H L LL HHHHL

H L L HL|HHLH
H L L HHIL L L H

HLHLULIHHLH
H L HL H|IL L L H

HLHHLIL L HH
HLHHHILHHH

HHLLL|LLHH
H HL L HLHHH
HHLHLILHHH
HHLHHIHLHH
HHHLLILHHH
HHHL HIH L HH
HHHHLIHLHH

HHHHHHHHH
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MC10183

4 X 2 MULTIPLIER

4 A

TRUTH TABLE

The MC10183 is a 4 X 2 bit multiplier that

Y-1 YO Y1 P A B C | Operation{Complementor can multiply 2's complement numbers pro-
L S Ho L L | L |AddZero Durect ducing a 2's complement product without
H L L H H L L | Add 1x Direct . .

L " L H " L L | Ada 1x Direct correction. The device can be used as a 4 X 2
H H L H L H L | Add 2x Direct bit multiplier cell to build larger iterative arrays.
L L H H L H H | Sub 2Xx Invert The part performs the function defined as
H L H H H | L H | Sub 1X Invert F = XY + K, where K is an input field used
L H H H H L H | Sub 1X Invert t dd ial ducts i dd
" " " " L L t | sub zero Invert o a partial products in arf\.array or 'cof a

n ast signifi r
T T T T C T TTSo0 zer0 Direct a constant to the le .S|g cant. part o ] The
H L L L H L H | sub 1x Invert array product. The algorithm used is a modified
L H L L H L H | Sub 1X Invert Booth’s algorithm or multiplier coding tech-
H H L L L H H | Sub 2X Invert nigue. The device consists of a shift network
: ": : :: : [‘ :: 23: fi g"ec‘ and an adder/subtracter in which 0, 1 times X,
rect . . .

L " “ L " N L | Adg 1% Direct f)r 2 times X is either added or subtracted to
H H H L L L H | Add Zero Invert input constant K. The Y inputs control multi-

plication as shown in the Truth Table.
The most significant digit in a word carries

X-1, X0, X1, X2, X3 Multiplicand Inputs . A . .
a negative weight allowing 2’'s complement

Y-1,Y0, Y1 Multiplier Inputs

! ’ P P numbers of various lengths to be multiplied.
KO, K1, K2, K3 Constant Inputs R N S
< Carry Ihput An M-bit by N-bit multiplication produces
=n . an M + N bit product.
P Polarity Control —_ . L. - .

The P polarity input allows multiplication

M Mode Control in either positive logic (P = high) or negative
S0, $1, S2, $3, 4, 85 Product Output eltner pos 9 g g
—= logic (P =low) representation. Also, mode
Cnh+a Carry Output =

control M inverts C,, when high and passes Cp,
directly when left low.

CERAI;\Aslg'I:’FAl::(KAGE Pp = 760 mW typ/pkg (No Load)
» CASE 623 tpd = 50 ns typ (8 X 8 bit product)
. t+, t-= 3.5 ns typ (20% - 80%)
-30°C | +25°% | +85°C
Characteristic Symbol | Min|Max|Min|Max|Min|Max | Unit
Power Supply Drain Current Ig — |201| — [183] — |201 |mAdc
Input Current linH uAdce
Pins 8,9,11,14,15,16,20 — 1350| — {220 — |220
Pins 17,18,19 — 1320 — |[200f — |220
Pins 5,6,7,10,13 — |390| — |245f — |245
Switching Times ‘ ns
Progagatign Delay . tpd
Chto Chig 10|53(1.0(5.0{1.0)55
Cnt0S: X 10 Cpta 18|8.4(18|80[18|88
K or X to S;En to S4,S5 25| 11 125]105/25(11.5
K to Cp4 16| 73]1.6{7.0|16|7.7
YtoS or\En+4 3.2{14.1]13.2|13.5} 3.2|148
Rise Time, Fall Time t+,t— 10/6.3(1.0|/60}10]j66 ns
(20% to 80%)
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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 in an iterative array of parts for
larger words. The algorithm for multiplication is:

Yi-1 Yi  Vi+1 Operation
o] o] 0 add zero
1 0 0 add multiplicand
0 1 (8] add multiplicand
1 1 0 add 2 times multi-
plicand
[¢] (o] 1 sub 2 times multi-
plicand
1 0o 1 " sub multiplicand
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
P is used to allow operation in either positive
or negative logic. Referring to the logic diagram,
the control signals are:

A=Y_1 @ Yo (1 times multiplicand)
B = Y-‘]YO_\?“ + 7_170Y1
(2 times multiplicand)
c =W1 + 7_170‘?1 + PY1(V_1 + VO)
(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 times multi-
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 follows the shift
network which performs the actual multipli-
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.
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The two most significant bits of the product
are used for sign detection and overflow for
a two’s complement multiply. These outputs
are used only as the two most significant bits
of the accumulated product at each addition
level within a multiplier array. ’

Overflow can occur either as the result 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:

Xy = X3 X5 X4 Xp
+ K3+ K3 K2K1KO0

shifter outputs

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 largef 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, an
(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
left at a low logic level for negative logic
operation.

3. The M mode control input is used to
invert C,, when placed at a high logic level or
ground, or passes En directly when left as a low
logic level. When C, is driven from Cpig
of a preceding device, M control is left in
a low logic state. When En is the least significant
input carry bit for a level of addition within an
array, En is tied to Y1 of the same device, and
the M input is placed at a high logic level. Y4
controls when subtraction occurs, and carry in
must be equal to a logic one during subtraction.



MC10183

Multiplicand . .
X0 X1 X2 X3 X4 X5 X6 X7 MSB

| [ 111 [ 111

_&(11 X X1X2 X3 Kg K1K2 K3 _YX-‘”oXlxz X3Ko K1K2 K3
Yo Yo
—Y MC10183 _ Yi MC10183 _
Ca Cn+a o Cn Ca+ap—
M M
f P S0 S15253S84Ss f P S0 S1525384 S5
Y0 - - L
Y1
b—
p
b,
>
< ">,
l [ ] [ :
&(-11 0 X1X2 X3Kg K1K2 K3 YX;HO)“ X2X3 KoK1K2 K3
Yo Yo
— MC10183 Y1 MC10183
Ch Cn+4 Cn Ca+a p—
™M M
f P sos4 S28384 S5 f P Sp S1 5253 S4 S5

vz = rl = LT
Y3

Multiplier | | ] ;ﬁ‘ X0 X1X2 X3Ko K1K2 K3 Yff 0 X1X2 X3 Ko K1K2 K3
Yo —1 Yo
—— Y1 Y1
= MC10183 — MC10183
—{ C Cn+4 Ch Cn+4 p—
—m —m
P P
| S0S1S2S3S4Ss | S0 S152S53 S84S5
Y4 i - l
Y5
L_;(_-“l X X1X2X3 KgKq K2 K3 YX;‘I 0X1 X2X3 Ko K1K2 K3
Yo Yo
n MC10183 ' 1 MC10183
Uz, : Cnta Cq Cna b—
—m —m
I P 505152535455 _L_P So S1.52 83 S4 S5
. = 11 =
Y7
202122232425 26712829 z10 | 212 | 214
Product z11 213 215

FIGURE 1 — 8-BIT X 8-BIT 2's COMPLEMENT MULTIPLIER
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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_q1 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
zero, 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 (En+4) of a device
must be rippled to the carry in (En) 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 multiplication algorithm vy;4q is always
equal to 1 for a subtraction, and the carry input
can be tied to Yq. 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.

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 parallelogram 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 can 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:

Number Total
of Multiply Package
Bits Time (ns) Count
8 43 8
12 67 18
16 90 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

-Xs Xg X;5 X4 X3 X2 X1 Xg

K3 K2 K1 Kg X3 X2 X1 Xg X-1 K3 K2 K1 Kpg X3 X2 X1 XgX-1
Y-1}—-o0 Y-1~o0
MC10183 Yo MC10183 Yo Yo
Yib— J‘ Ca+a Y1 Y1
S5 S4S3 Sz S1Sp Cn S5 Sq4 S3 S2 S1 So Chl-o
[ ——+ T
- L
~
| = —
K3 Ky K Kp X3 X2 X1 Xg X-1 Kz K Ky Ko X3 X2 X1 Xg X-1 Multiplier
Yo v-le
MC10183 Yo MC10183 Yo Y2
. Y b— Cn+a Y1 -Y,
S5 S4 S3 S2 S So Cn S5 S4 S3 S2 S1 So Cal 4o
3 s
Product

-Zs 2102928 27 2g

Zg.24 23 23 Zq 29

1)
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

/ } The MC10186/MC10586 contains six\

high-speed, master slave type ‘D’ flip-flops.
2(6)Q0 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
D1(10)6 3(7)Q1 at the data (D) input will not affect the output

DO(9)5 —

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.

D2(11)7 S 4(8)Q2 CLOCKED TRUTH TABLE
R c | alan+1]Vec=Prini6la)
L L ) On VEE=Pin 8(12)
L H*| L L Pp =460 mW typ/pkg
l L H*| H H (No Load)
D3(14)10 4 13(1)Q3 H L ® L tpg = 3.5 ns typ
¢ : Don't Care fTog = 150 MHz typ
*A clock Hisa clock transition
J . from a low to a high state.
D4(15)11 ——L—14(2)O4 P SUFFIX
PLASTIC PACKAGE
CASE 648
j MC10186 only
L SUFFIX
16)12 L as CERAMIC PACKAGE
D5(16) 15(3) CASE 620
Clock(13)9
F SUFFIX ]
j CERAMIC PACKAGE
Reset(5)1 CASE 650

k = MC10586 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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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 Ig — 1121 — |121| — |110] — |121] — |121 | mAdc
Input Current linH nAdc
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 16/49|16(46|16(45|16[/50[1.6]5.3
Rise Time, Fall Time t+,t—= 1 1.0/43|1.0|4.1|11.1(40(|1.1|44(10(4.7 ns
(20% to 80%)
Setup Time tset | 26| — |25 — |25 — |25 — |25 — ns
Hold Time thold | 16| — |15 — |16 — |156| — | 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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MC10188

HEX BUFFER WITH ENABLE

ADVANCE INFORMATION

K A The MC10188 provides a high speed Hex Buffer

Q_Do_. Q with a common Enable input. When Enable is
5 B :D—— 2 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.

, :D—_v 4 TRUTH TABLE

Inputs | Output Veeq = Pin 1
- AlSB Q Ve = Pin 16
‘ ) L b L Vgg = Pin8
10 H| L L
‘ HH L
11
12
- L SUFFIX P SUFFIX
Pp = 180 mW typ/pkg (No Load) CERAMIC PACKAGE  PLASTIC PACKAGE
tod = 2.0 ns typ (B-Q) CASE 620 CASE 648
\ =2.5ns typ (A-Q) j
) -30°C +25°C +85°C
Characteristic Symbol | Min | Max | Min | Typ | Max | Min | Max Unit
Power Supply Drain Current I3 - 46 - 34 42 - 46 mAdc
Input Current linH nAdc
Pins 5, 6,7, 10,11, 12 — 425 - - 265 - 265
Pin 9 - 460 | — - 290 | - 290
Switching Times ns
Propagation Delay tod
Data (B) — - — 2.0 — — —
Enable (A) — — — 2.5 — - —
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 \
9 A o !nvert.er with ,a. cor'nmon .Enable input. The.hetx
5 _B 2 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§ resistor which

[ eliminates the need to tie unused inputs low.
6 ————b::DO~_—_—' 3 Typical propagation times from inputs to
outputs are 2.0 ns and from Enable to outputs
are 2.5 ns. :

7
10 ——— P SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
. CASE 648 CASE 620

. —
D : TRUTH TABLE

|
VCC1 = Pin 1 nputs Output
. Veez = Pin 16 A B Q
L H L
Pp = 200 mW typ/pkg (No Load) H L L
tpd = 2.0 ns typ (B-Q) H H ‘L

k =2.5ns typ (A-Q) J

-30°C +25°C +85°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current Ig — 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 tpd
Data (B) 1.0 33| 1.0 29 10| 33
Enable (A) 111 39| 11 35| 11 39
Rise Time, Fall Time tht- 1.1 3.7 1.1 3.3 1.1 3.7 ns
(20% to 80%) ’
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MC10190/MC10590

QUAD MST-TO-MECL10,000
TRANSLATOR

£ o~
95 2(8)

(11) 7ﬁ>¥
3(7)
(10) 6

Veceq =Pin 1 (5)

VCCZ =Pin 16 (4)

VEE =Pin 8 (12)

Vgg = Pin 9 (13) Translator

(14) 10%“‘ (2) Vcc = Pin @ (13) Receiver
(15) 11
(16) 12 153

Pp = 245 mW typ/pkg (No Load)
thg = 2.5 ns typ
t+, t— = 2.0 ns typ (20% to 80%)

MC10190 only

.

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

TheMC10190/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 V¢ (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

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

Vin

Veet = Ve = +2.0 Vde Vg,

Coax

€« *
Input c: Vin

"‘jj>.¥~_ Unused outputs

Pulse Generator

! O [ connected to a
Vee = +2.0 V (Translator) 50-0hm resistor
Vgg = +0.71 V (Receiver) d | to ground.
\%
| for MC105xx).
Vgg = +3.25 V (Translator 1
Vcg = +2.0 V (Receiver)
i Vout

50-0hm 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.

*50 ohm, MC105xx only

PROPAGATION DELAY

t+ H— t-

ViH = +2.4 V (Translator)

ViH = +1.11 V (Receiver)
80% |
"50%
t— 20% — VL =+16V (Translator)
V)L =+0.31 V (Receiver)
e >20ns — It
..‘ o -
50%
20%
™ .
- t+
80%
50%
20%
tpd tod

NOTE: All power supply and logic levels are shown shifted 2 volts positive.
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80L-€

ELECTRICAL CHARACTE

RISTICS

TEST VOLTAGE VALUES
@ Test (Volts)
Temperature | Viymax | ViLmin | ViHAmin [ViLamax | Viem* | Viem* | View* | View* | vieet | viee | vss® VEE
MC10190
-30°C | -0.890 -1.890 -1.205 -1.500 +0.374 -0.523 +0.186 -0.850 -1.486 -2.53 +1.25 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 +0.440 -0.490 +0.186 -0.850 -1.486 -2.53 +1.25 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 +0.548 -0.454 +0.186 -0.850 -1.486 -2.53 +1.256 ~5.2
MC10590
-55°C [ -0.880 -1.920 -1.255 -1.510 +0.344 -0.538 +0.186 -0.850 -1.486 -2.53 +1.26 -5.2
+25°C -0.780 -1.850 -1.105 -1.475 +0.440 -0.490 +0.186 -0.850 -1.486 -2.53 +1.256 ~-5.2
+125°C -0.630 -1.820 -1.000 -1.400 +0.620 -0.430 +0.186 -0.850 -1.486 -2.53 +1.25 ~52.
-55°C -30°C +259C +85°C +125°C
Characteristic Symbol | Min Max Min Max Min Max Min Max Min Max Unit Conditions
Power Supply Drain Ig - 57 - 57 - 52 - 57 - 57 mAdc | Vip =V|H max (Pins 4,6, 10,12),
Current . Icc _ 27 _ 27 _ 27 _ 27 _ 27 mAdc | ViL min (Pins5,7,11,13).
Input Current linH - 80 - 70 - 45 - 45 - 45 HAdc | Vin = V|H max to P.U.T., ViL min
to the other input of that gate.
Test one input at a time.
Reverse Leakage IcBO - 15 - 15 - 1.0 - 1.0 - 1.0 uAdc | Vijq=VEgg toP.U.T., oneinput
Current at a time.
Output Logic Levels Translator (Pin 9 = Vgg =+1.25
(Translator) Vdc): Vin = V|LM to one input of
Common Mode VoH Vdc | the gate under test and V|ypm to
Rejection Test the other input of that gate.
(Receiver) Receiver (Pin 9 = V¢c = Ground):
MC10190 - -~ |-1.060|-0.890|-0.960(-0.810(-0.890(-0.700 — - Vin=V |HH or V uL to one input
MC10590 -1.080|-0.880| — - |-0930({-0.780| - | - |-0.825{-0.630 of each gate under test and V||_H
MC10190 VoL - — |-1.890|-1.675|-1.850(-1.650(—~1.825|-1.615 - - Vdc or VL. respectively, to the other
MC10590 -1.920]|-1.655 - - -1.850|-1.620 - - -1.820|-1.545 input of that gate.
Switching Times ns See switching times test circuit
Propagation tpd 1.0 4.0 1.0 39 1.0 3.7 1.0 4.1 1.0 43 and waveforms.
Delay
Rise Time, t+, t= 1.1 4.6 11 45 15 4.3 1.1 47 | 11 50 ns 20% to 80%
Fall Time

*Vgs = IBM SupplyVoltage. Unless otherwise specified, Pin 9 = Vgg = +1.25 Vdc.
ViHMm = Input logic 1" for 1BM levels.
V|Lm = Input logic 0" for IBM levels.
V|HH = Input logic ““1"" level shifted positive for common mode rejection tests.

V|LH = Input logic ‘0" level shifted positive for common mode rejection tests.

VIHL = Input logic “1"" level shifted negative for common mode rejection tests.

V|LL = Input logic 0" level shifted negative for common mode rejection tests.

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

06S0LOWN/06LO0LON



MC10191/MC10591

HEX MECL 10,000 TO
MST TRANSLATOR

(o=

The MC10191/MC10591 is a hex MECL
_ }2(6) 10,000 to IBM MST type logic translator. A
E(13)9 _?—M common enable (active low) is provided for
(10)6 £ gating. Open emitter outputs are provided to
3(7) permit direct transmission line driving.
d?‘—m‘o} The MC10191/MC10591 is useful for inter-
(9)5 Fown] facing to both MST-I1 and MST-IV systems.
4(8)
) :)h_
(14)10 } : Vceq = Pin 1(5) = +1.25 Vdc
15(3) Vccz = Pin 16(4) = Gnd
q Data | Enable | Output Veg = Pin 8(12) = 5.2 Vdc
(18)11 L L L
()—b-c}m(z) II_“ ’: ; Pp =170 mW typ/pkg (No Load)
(16)12 e H H L tpd = 2.2 ns typ (Data to Output)
13(1) = 3.3 ns typ (Enable to OQutput)
O
P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650

k MC10191 only MC10591 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 Ig - 39 - 39 - 35 = 39 - 39 mAdc
Icc - 23 - 23 - 23 C - 23 - 23 mAdc
Input Current . linH pAdc
Pins 5,6,7,10,11,12 - 415 - 390 - 245 - 245 |. — 245
Ping9 — 450 - 425 - 265 - 265 - 265
linL 05 - 05 - 05 - 0.3 = 0.3 = uAdc
Logic ““1" Output Voltage VoH [+0.111]+0.344|+0.156 | +0.374 [+0.255| +0.440 | +0.327| +0.548 | +0.375 [+0.620 | Vdc
Logic 0* Output Voltage VoL |-0.5638|-0.338|~-0.523|-0.323(-0.490| -0.290 | -0.454| -0.254 | -0.430 (-0.230 | Vdc
Logic ““1** Threshold Voltage VoHA |*0.091 - +0.136 - +0.235 - +0.307 - +0.355 - Vdc
Logic “'0"” Threshold Voltage VoLA - |-0.318| - |[-0.303| - |-0.270| - |[-0.234] - |-0.210| Vdc
Switching Times ns
Propagation Delay tpd
Data 1.0 3.7 1.0 3.6 1.0 3.4 1.0 3.7 10 4.0
Enable 1.0 4.9 1.0 4.7 1.0 4.5 1.0 5.0 1.0 53
Rise Time, Fall Time t+,t— 1.1 4.6 1.1 45 1.1 4.3 11 4.7 1.1 5.0 ns
(20% to 80%)

-55°C and +125°C test values apply to MC105xx devices only.
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MC10191/MC10591

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin Vcc1'= +1.25 Vdc

Coax

1

—_———lem e — o

Input

i

+

Pulse Generator

Input Pulse
t+=1t-=20%+0.2ns
(20 to 80%)

r—

Sass

—
|
|
|
I
I

of
©

0.1 uF

<
fi
=

Vgg =-5.2 Vdc

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

Vout

Coax[]

41

845

-5.2 Vdc

Vout

3-110

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 TPg,¢ to output pin.

PROPAGATION DELAY

t+ ——, t- I<—

a0% \K
50%

5
Q

Viy = -0.890 V

VL =-1.690 V

Q



MC10194/MC10594

DUAL SIMULTANEOUS
BUS TRANSCEIVER

6= 405 mW typ/pkg (No Load)

DC LOGIC LEVEL DESCRIPTION

The bus terminal (pin 7 or 11) can be at any
one of three possible levels Vg0, VBusH, o
VBusL depending upon the combination of
inputs applied. The MECL inputs (pins 3 and 4
or 13 and 14) cause the bus terminal to switch
between two levels, Vgyso and VpgysH when
the external current source (lcg) is off, and
VBusH and Vgyg when the external current
source is on. The bus output threshold voltage
levels caused by applying an input threshold
voltage V| _pa or Viqa at a data input are also
translated depending upon the state of Icg.
These threshold levels are Vpg,soa and
VBusHA+ respectively when lcg is off, and
VBusHA- and Vgygsp A respectively when Icg
is on, These relative voltage levels are shown in

Qe figure on the right.

tpg= 2.5 ns typ zcm = :f" :6 driver/receiver which is capable of transmitting
= Fin
A VCECEZ_PIna and receiving full duplex digital signals on a
551 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
o 4 7 BusA time
in 2A .
The MC10194/MC10594 is designed to
work with a wide range of line impedances by
2 Dout A connecting a resistor equal to one half the line
impedance between the Rgq and Rgp inputs
and Vgg. Each driver in the circuit will drive
15 Doyt B lines down to 75 ohms or the two drivers may
be operated in parallel for lines down to 37
Oin2s 14 ohms. The data inputs and data outputs are
" 11 BusB standard MECL 10,000 logic levels.
Din1g 13
12
Rg2
DC TEST CONFIGURATION
TRUTH TABLE -5.2
Inputs Outputs
Din 1[Din 2| Bus |Dout
L L |Vguso| H
H L |[VgusH| H Din 1
L H |Vgusn| H Din 2 Ics
H H |VgusH| H
L L |VgusH| L
H L |VeusL| L Dout
L H |vgyst| L
H H |V L
BusL Note: Icg is used to represent a second

The MC10194/MC10594 is a dual line

driver on the Bus line.

-2.0
VBuso ov .
VBusOA -0.030 V
Ics off
VgusHA+ -0.750V
VBusH -0.870 V
VBusHA- -0.990 V
lgcs on
VgusLA  -1.598 V
VBusL -1.718 v

/
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MC10194/MC10594

P SUFFIX

PLASTIC PACKAGE

L SUFFIX
CERAMIC PACKAGE

F SUFFIX

CERAMIC RACKAGE

CASE 650
MC10594 Only

TEST VOLTAGE/CURRENT VALUES

CASE 648 CASE 620 . vy - Woiel
N MC10194 Only Tempe@?;:::; Ics1 |lcsoa | fes1a | Ver | VeH
~-300C | -21.1 | 6.35 14.50 | -1.508 [ 0
MC10194 { +250C | -22.6 | 6.80 16.27 | -1.618 | 0
+850C | -24.2 | 7.27 16.35 | -1.738 | 0
' -55 | -21.1 6.35 14.50 | -1.458 0
MC10594 125 | -22.6 | 6.80 15.27 | -1.618 | ©
+125 | -24.2 | 7.27 16.35 | -1.818 0
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 Conditions
Power Supply Drain Current I3 - 107 - 107 - 97 - 107 - 107 mAdc Inputs open. See DC Test
Configuration and Logic
Level Description
Input Current linH pAdc
Data Inputs - 565 - 525 - 330 - 330 - 330 VIHMAX to Data Inputs.
Bus Terminals - 45 - 40 - 25 - 25 - 25 VCH to Bus termmals,
Data inputs open.
Input Leakage Current linL ¢ umAdc
Bus Terminals - 35 - 32 - 20 - 20 - 20 Ve to Bus terminals,
Data inputs open.
Bus Driver Zero VBus0 -10 +10 -10 +10 -10 +10 -10 +10 -10 +10 mVde | Icg off, Data inputs
Voltage Level - open or V_*
Bus Driver High VgusH |-0.890[ -0.690 [-0.915[-0.715 | 0.970 |-0.770 |-1.030{-0.830 |-1.070[ -0.870 | Vdc | Ics off, Vipmax to
Voltage Level Data Inputs. Or ICS on,
Data inputs open or Vi .
Bus Driver Low Vgust, |-1658]-1.458-1.708[-1.508 [-1.818 -1.618 [-1.938-1.738 [-2.018[-1.818 [ Vvdc | icgon, Viumax to
Voltage Level . Data Inputs.
Bus Driver Zero Threshold VBusOA -30 - -30 - -30 |v — -30 - -30 - mVdc | Igg off, ViLamAX to
Voltage Level Data inputs (one at a
time).
Bus Driver High Threshold | Vgusua+|-0.910] -0.670 | -0.935 | -0.695 |-0.990 [-0.750 |-1.050 | -0.810 |-1.090{ -0.850 | Vdc | ics off, Viyamin to
Voltage Level Data inputs (one ata
time).
VgusHa L2 -0.910] -0.670 | -0.935 | -0.695 | -0.990 | -0.750 [-1.050] -0.810 [-1.090| -0.850 | Vdc | ics on, Vi amax to
Data inputs (one at a
time).
Bus Driver Low Threshold VBusLA - -1.438) - -1.488 - |-1.598| -~ -1.718 - -1.798 Vdc Ics on, ViHA MIN to
Voltage Level Data inputs (one at a
time).
Switching Times .
Propagation Delay tpd ” ns
Data to Bus 1.0 3.2 1.0 3.1 1.0 29 1.0 3.2 1.0 3.4 50% to 50%. See
Busto DataOut 1.0 46 | 10 | 45 | 1.0 | 43 1.0 | 47 1.0 | 50 Switching Time Test
Circuit and Waveforms.
Rise Time, Fall Time ™, t- ns 20% to 80%
Data Outputs : 1.0 4.5 11 4.4 1.1 4.2 1.1 46 1.0 4.9
Bus Outputs 1.0 .3.6 1.1 35 1.1 3.3 1.1 3.6 1.0 39

@ VBusHA+ denotes the upper output threshold level with V(i aAmin apphied and the external current source, Icg off.

@ VBusHA- denotes the lower output threshold level with ViLAmax applied and the external current source, Icg on.

Definitions
Veo
Ve
lcst

= Low bias voltage for testing bus driver input loading
= High bias voltage for testing bus driver input loading
= External current source input to the bus driver

Ics1A = Upper threshold level of external current source input to the bus driver
Icsoa = Lower threshold level of external current source input to the bus driver
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MC10194/MC10594

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vee1 = Veez = +2.0

GenA
Coax
Din 1A
Din 24
Scope /TP""
0—(;6——0
= Din2g 14
Din1s 13

50-ohm termination to ground io-
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 TPyt to output pin.

+1.11 VvV

50% 50%

MECL !Input +0.31V

20%
50%

Out 1
Bus QUL oo 80%

Data to Bus

Scope GenB
Coax
= 50
VEg =-3.2Vdc |
‘: 12.5 +4.0V
Scope
11 Bus B
Vgg = -3.2Vde
Bus Input +2.00 V

50% 50%

+1.13 V

20% 20%
Dout 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 Simuitaneous
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 Dj, X is seen at Dgy,¢ Z one line
propagation delay later. Similarly, any input to
Djn Z is transmitted to Dgyt 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 iype of system operation 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
V¢ (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

. receiver

APPLICATION INFORMATION

put and VEg. When the circuit is used with a
multi-terminal- bus, each driver must have the
resistor between Rg and Vg, 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. If itis
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, greatly reduce any crosswalk pulse, 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.

FIGURE 1 — MC10194/MC10594 SYSTEM OPERATION

D; ——-[>o—
; 0__{>_ Dout

Y

Din >0
’ [> . Dout

Dout

Data Bus Line

FIGURE 2 — BUS LINE INTERFACE

VEE VEE Veg
1/2Z¢g 1/2 20 1/2 2
RE Rg Rg
In— F— Out In — — Out In — — Out
20 J‘ —L Bus Line , —]— Z5
. T T Impedance = Zg ’l\
Vcc Vee VEE Vce

VEeE
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MC10195/MC10595

HEX INVERTER/BUFFER

~

TRUTH TABLE The MC10195/MC10595 has an enable

Inputs | Output input which when placed low or left open

A f_\ E g allows use as inverters. With the enable at a high

(13)9—8‘::)D0€_02(6) T Th T logic level the MC10195/MC10595 is a hex

(9)6 —— H| L L buffer, useful for high fanout clock driving and
H|H H reducing stub lengths on long bus lines.

o)) De~—at
W cann | D i

P SUFFIX L SUFFIX

) PLASTIC PACKAGE CERAMIC PACKAGE
, 13(1) CASE 620

MC10195 Only

‘ 14(2)
(15)11_m Vet = Pin 1(5)
Vccz= Pin 16(4)
(16)12m15‘3’

VeEg =Pin8(12)

F SUFFIX "
P = W kg (No Load
D = 200 mW typ/pkg (No Load) CERAMIC PACKAGE
tpd = 2.8 ns typ (B-Q) CASE 650

\ =3.8nstyp (A-Q) MC10595 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°% | +85°C | +125°C
Characteristic Symbol | Min|Max| Min [Max| Min|Max|Min| Max|Min|Max { Unit
Power Supply Drain Current Ig —|54| — |54 — 49| — | 54| — | 54 | mAdc
Input Current linH rAdc
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) 1.0143|1.1(42{1.1]140|1.1] 44| 10| 4.7
Enable (A) 10{5411.1]52] 1.1/ 5.0/ 11| 54{1.0[59
Rise Time, Fall Time t+,t— [ 1014911471145} 1.11 50[1.0|5.3 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 g

e

(13)9
(9)5

TRUTH TABLE

Vcg1 = Pin 1(5)
A Vcez = Pin 16(4)

T:D;‘_g(e) VEgg = Pin8(12)

Pp =200 mW typ/pkg (No Load)
tpd = 2.8 ns typ (B-Q)

(10)6 ‘::DEﬂU) =38nstyp (A-Q)

S 4(8) ] 1
T LI ol
: ) P SUFFIX . L SUFFIX
. ::}—13(1) PLASTIC PACKAGE CERAMIC PACKAGE
(14)10 CASE 648 CASE 620
' 14(2
(15)11 % @

MC10197 only
15(3
(16)12—::D— @)

Inputs Output

iz |r|>
Iir|z(r|o
b (ol [l Cd [

F SUFFIX
- CERAMIC PACKAGE
CASE 650

\ ‘ MC10597 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 I — | 54| — |54 — |49 —| 54| — | 54 | mAdc
Input Current linH ' wAdc
Pins 5,6,7,10,11,12 — 1450| — |425| — |265| — | 265| — | 265
Pin 9 — |495| — [460] — |290| — | 290| — |290
Switching Times - ] ns
Propagation Delay  tpd
Data (B) 1.0{43|11|142(1.1(40|1.1| 4.4|10]| 4.7
Enable (A) 1.0{54|1.1|53|1.1]50}1.1| 55| 1.0| 59
Rise Time, Fall Time “t+,t- | 10149111471 1.1]45]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

~

VeE \% The MC10198 is a retriggerable monostable
multivibrator. Two enable inputs permit
triggering on any combination of positive or

negative edges as shown in the accompanying

Q
(e}

o

6 table. The trigger input is buffered by Schmitt
triggers making it insensitive to input rise and
Rext Cext fall times.
The pulse width is controlied by an external
5 — E Pos Q —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 current source or voltage (see
applications information).
10— ENeg For high-speed response with minimum
delay, a hi-speed input is also provided. This
) input bypasses the internal Schmitt triggers and
13— Trigger t . N
Input the. output responds within 2 nanoseconds
typically.
15 — Hi-Speed ar—2 Output logic and threshold levels are stand-
Input ard MECL 10,000. Test conditions are per
Table 2. Each ‘"Precondition’’ referred to in

Table 2 is per the sequence of Table 1.

Vcc1 =Pin1
VCC2 = Pin 16
Vgg =Pin8
TRUTH TABLE
INPUT OUTPUT
EpPos ENeg .
L L |Triggers on both positive & negative input slopes
L H [ITriggers on positive input slope
H L |Triggers on negative input slope
H H [Trigger is disabled

Pp = 415 mW typ/pkg (No Load)
tpd = 4.0 ns typ Trigger Input to Q
'2.0 ns typ Hi-Speed Input to Q

L SUFFIX Min Timing Pulse  PWqmin 10 ns tyr(D)
CERAMIC PACKAGE Width
, CASE 620 Max Timing Pulse PWQmax -~ 10 ns ty2)
Width )
Min Trigger PW~ 2.0 ns typ
Pulse Width
Min Hi-Speed PWyg 3.0 ns typ
Trigger Pulse Width
Enable Setup Time tgeq 1.0 ns typ
Enable Hold Time tpg)g 1.0 ns typ
PSUFFIX . @CExt=0(Pin4open), REXt =0
PLASTIC PACKAGE (Pin 6 to Vgg)
CASE 648 (@) Cext = 10UF, Ry = 2.7 k2
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MC10198

Pin 4 Voltage (Vdc)

ELECTRICAL CHARACTERISTICS

-30° | +25° | +85°C
‘Characteristic Symbol | Min| Max|Min|Max|Min|Max | Unit
Power Supply Drain Current I — [110] — |100|] — [110 | mAdc
Input Current linH ) rAdc
Pin 5, 10 — |415| — |260| — |260
Pin 13 — 350 — (220 — |220
Pin 15 — | 560 — |350| — |350
Switching Times ns
Propagation Delay tpd
Trigger 25 65(25|55|25|65
Hi-Speed 1.5] 3.2 \1.5 28| 15] 3.2
Rise Time, Fall Time t+t— | 1.5] 4.0[ 1.5 3.5| 1.5] 4.0 ns
(20% to 80%)
TABLE 1 — PRECONDITION SEQUENCE
1. Att=0 a.) Apply Vigmax to Pin 5 and
10.
[ e >10 s =] >10 ns - b.) Apply V|Lmin to Pin 15.
c.) Ground Pin 4,
0(Gnd) 2. Att210ns a) Open Pin 1.
b.) Apply —3.0 Vdc to Pin 4.
-1.0 Hold these conditions for
210 ns.
~2.0 3. Return Pin 4 to Ground and perform test as
' | | indicated in Table 2.
3.0 :
H=—"Pin 1—ey
—4.0 T open T
-5.0
0 10 20 30
t (ns)
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MC10198

TABLE 2 — CONDITIONS FOR TESTING OUTPUT LEVELS
(See Table 1 for Precondition Sequence)

|_—I — —VILA max
P2

— —VIH max
— —VIHA min

ViL min

ViL min em—— S— AT \

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
VoHA 2 ViHmax | P2
VoHA 3 ViHmax | P3
Precondition
VOHA, 2 ViHmax | P1
VoHA 3 ViHmax | P1
Precondition
VoHA 2 ViIHAmin| P1
VoHA 3 ViLAmax| P1
Precondition
VoLa 3 VILA max
vVoLa 2 VIHA min
Precondition
vVoLa 2 ViLmin
VoLA 3 ViL min
Precondition
VoLA 3 P2
VoLA 2 P3
Precondition
VoLa 3 ViHmax | P2
VoLA 2 ViHmax | P3
Preconditicn
VoLa 3 [VIHA min VIH max P1
VoLa 2 |ViLAmax VIH max P1
Precondition
N . VoLAa 3 VIH max|VIHA min| P1
VoLa 2 | ViH max|VILA max| P1
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MC10198

" SWITCHING TIME WAVEFORMS

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 7, the external pulse
.width control, is a constant voltage node
(-3.60 V nominally). A resistance connected
in series from this node to VgEg sets a constant
timing current |7. This current determines the
discharge rate of the capacitor: :

AV
7= Cext o

where
AT = pulse width
AV = 1.9 V change in capacitor voltage
Then:
19V
IT

AT = Cext

If RExt + Bipnt arein serif}s to VEg:
I7=[(-3.60 V) - (-5.2 V)] + [Rgy¢ + 284 Q]
’ IT=1.6 V/(RExt + 284)
The timing equation becomes:
AT = [(CEx) (1.9 V)] T (1.6 V/(Rgyy + 284)]
AT = CeyelRExs + 284)1.19 '

where AT = Sec
RgExt= Ohms
Cgxt = Farads

Figure 2 shows typical curves for pulse
width versus Cgy¢ and Rgyt (total resistance

= 50%
Epos
tsetup
Trigger Input [ \\5()? x
-3 Cl
PW . '
tpd | T tpd ! tHold
- Q 50% 50% \ /
PWq
High-Speed
Trigger Input /
tpd—e] PWys
Q
: I - PWq 1

includes Fimt). Any low leakage capacitor can
be used and Rgx¢canvary from O to 16 k ohris,
Note that for capacitance less than 20 to 30 pF,
actual pulse width tends to be longer than values
calculated by the timing equation.

2. TRIGGERING—The Epyg and Epngg 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 I =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 FIGURE 3 — RECOVERY TIME
versus CExt and RExt versus CExt @ IT=5mA ,
100 Saie e ‘ 1008 -
7z
- 7 ;
10 — ] Tus
10ks = —
3 LA = "
3 1 Y % =
E 3k ;
S 100 ns et
g —~ 500 g %
= A A A =
01 = == IOnxﬁaﬁ"-
A2 RExt =
e NOTE: TOTAL RESISTANCE | [ 1]
o ) =‘R'sn'ﬁ|m -t
001 =1 IHEREI 11 Tas
10pF 100 pF 1000 pF 0.014F 0.1 4F 10pF 100 pF 1000 pF 001 uF 0.14F
Cegxt — TIMING CAPACITANCE CExq - 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 FIGURE 4 — TYPICAL VOLTAGE ATPIN 7
triggers on the rising edge using this input, and (EXTERNAL PULSE WIDTH CONTROL)
input pulse width should be narrow, typically versus
less than 10 nanoseconds. SUPPLY VOLTAGE VEE @
USAGE RULES IT=05mA, TEMPERATURE = 25°C
1. Capacitor lead lengths should be kept very -33
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.

VOLTAGE AT EXTERNAL PULSE
WIDTH CONTROL, PIN 7 (VOLTS)
&
S

3. For optimum pulse width stability versus //
temperature and power supply variation, a nom- _39
inal timing current of approximately 0.5 mA is P
used. Figures 4 and 5 show typical voltage change L~
at Pin 7 for power supply and temperature vari- —4.!_57 — - — — =,
ation. Figure 6 shows typical pulse width versus ) : VeE, SUPPLY VOLTAGE iVDLTS) : i .
temperature and power supply variation.
4, Pulse’ Width modulation can be attained
with the EXTERNAL PULSE WIDTH CON-
TROL. The tim.ing current can be altered to FIGURE 5 — TYPICAL VOLTAGE ATPIN 7
vary the pulse width. Two schemes are: (EXTERNAL PULSE WIDTH CONTROL)
(a) The internal resistor is not used. A de- versus
pendent current s‘ourc.:e is used to set the timing TEMPERATURE @
cL!rrent as shovyn.m Figure 7. A graph of puls‘e IT=05mA, VEE = -5.20 VOLTS
width versus timing current (Cgyxt = 13 pF) is
shown in Figure 8. ) -35
(b) A control voltage can also be used to
vary the pulse width using an additional resistor §?
(Figure 9). The current (IT + I¢) is set by the g 38
voltage drop across R|ny + Rgxt. The control é;
current |c modifies I and alters the pulse ",_Jz_
width. Current lg should never force It to Eg -3
zero. Rg typically 1 k§2: =z
5. The MC10198 can be made non-retriggerable. .%”E 38
The Q output is fed back to disable the trigger gg
input during the triggered state (Figure 10). The
example shows a positive triggered configura- _39
tion, a similar configuration can be made for -30 -10 10 30 50 70 90
negativé triggering. : TEMPERATURE (°C)
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MC10198
FIGURE 6 — PULSE WIDTH versus FIGURE 7

TEMPERATURE AND SUPPLY VOLTAGE
64
63 7‘
6 ///
2 e
|
Z 61 T~ -z
= o~ ~ ) MC10198
=
60
§ VEE = —4.68 V—/
W g ~5.20 V
4 572V
2 RT=3.0kQ
58 Cr=13pF ||
It =0.5mA
57
%% ~10 10 30 50 70 90
TEMPERATURE (°C)

FIGURE 8 — PULSE WIDTH
versus I @ Cext = 13 pF

1000

N

PULSE WIDTH (ns)

10
001 mA 01mA 1mA 10mA
IT - TIMING CURRENT

FIGURE 9 . FIGURE 10

VeE Vce

RExt

4

L.
}

6

E Pos Q

Control

Voltage External Pulse

| width Control

-0.9 V— ENeg

Trigger
Input

~— Hi-Speed

[o]]

Input
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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

/ MC10210/MC10610 \
The MC10210/MC10610 and MC10211/
(9)5 ’ MC10611 are higher speed versions of the
(10)62 Ez(e) MC10110/MC10111. They are pin-for-pin re-
(11)7 3(7) " placements for those devices. Three Vcc pins
4(8) are provided and each one should be used.
(13)9 Veet = 1(5), 15 (3)
::g;l?i&12(16) Vcez = 16 (4)
13(1) VgE = 8 (12)

14(2)
Pp = 160 mW typ/pkg (No Load)

MC10211/MC10611 tpd = 1.5 ns typ (All Outputs Loaded)
t+, t- = 1.5 ns typ(20% to 80%)

2(6)
(9)5 3(7) 3 (All Outputs Loaded)
(10)6 4(8)
(117
12(16) L SUFFIX
(13)9 130 CERAMIC PACKAGE
(14)10 14(2) CASE 620
(18)11
P SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 650
MC10210/MC10211 MC10610/MC10611
only only

N

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 |Mlax|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 1.0 2.9‘ 10(26]10]25|1.0]28|1.0]|3.0
Rise Time, Fall Time t+,t- 11.0/29]|10(|26(1.0|25]1.0{28]1.0{3.0 ns
(20% to 80%)

-55°C 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)
4(8) tpd = 1.5 ns typ (All Outputs Loaded)

(9)5 3(7y t+, t-= 1.5 ns typ (20% to 80%)
(10)6 i 2(8) (All Outputs Loaded)
(11)7 .

12(16) Three Vg pins are provided and each one
1y hould be used.
13(1) s
(13)9 7
(14)10 14(2) Do ~
(18)11 Veet = 1(8), 15(3)
Vceo = 16 (4)
Vee =8(12)

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
MC10212 only MC10612 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 I — |42 - (42| - 38| —|42]| — | 42 | mAdc
Input Current : linH — | 7004 — [650| — |410] — |410| — |410 | pAdc
Switching Times - ) ns
Propagation Delay tpd 1.0/ 29(1.0{26|1.0(25]1.0]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%) -

-550C and +1259°C test values gpply to MC106xx devices only.
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MC10216/MC10616

HIGH-SPEED TRIPLE
LINE RECEIVER

( The MC10216/MC10616 is a high speed\

: triple differential amplifier designed for use in
(8) a 2 (6) sensing differential signals over long lines. The
9) s j S 3 (7 bias supply (Vgpg) is made available at pin 11

(13) o 6 (10) ) "to make the device useful as a Schmitt trigger,

2 or in other applications where a stable reference

(14)10 7 (11) voltage is necessary.

(16)12:ﬁt14 (2) Active current sources provide the
(1)13 15 (3) MC10216 with excellent common mode noise

rejection. If any amplifier in a package is not

11(15) ' used, one input of that amplifier must be con-

\%
B8 nected to Vgg (pin 11) to prevent upsetting
the current source bias network.
Vee = Pin 1(5) Pp = 100 mW typ/pkg (No Load)
Vcez = Pin 16 (4) tpd = 1.8 ns typ (Single ended)

1.5 ns typ (Differential)

Vgg =Pin 8(12)

1

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

K MC10216 only 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 Vg during testing.

—550C -30°C +250C +850C +1250C
Characteristic Symbol | Min |Max |[Min | Max | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current Ig — 28 — 27 — 25 - 27 - 28 mAdc
Input Current linH — 195 | — 180 | - 115 | — 115 | — 115 | pAdc
lcBO - 1.5 - 15 - 1.0 - 10| — 1.0 | pAdc
Reference Voltage Vgg |-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 10 |27 |10 |26 |10 |25 |10 |28 |10 |29
Rise Time, Fall Time t+,t— 10 |27 |10 ] 26 [1.0 [25 [ 1.0 ]28 ] 10 |29 ns
(20% to 80%)

—5590C and +1259C test values apply to MC106xx devices only.
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MC10231/MC10631

HIGH-SPEED DUAL TYPE D
MASTER-SLAVE FLIP-FLOP

/ St (9 5——————» : The MC10231/MC10631 is a dual master-\

slave type D flip-flop. Asynchronous Set (S)

D1 (11)7 - Q12 (6) and Reset (R) override Clock (C¢) and Clock
Eeq (1006 . Enable (Cg) inputs. Each flip-flop may be
——’_-D clocked separately by holding the common
Q1fe—3(7) clock in the low state and using the enable

inputs for the clocking function. If the com-

R1 (@) a 1 mon clock is to be used to clock the flip-flop,
Cc (13) 9—4 the Clock I%nable inputs must‘l;:e in the low
R2 (113 state. In this case, the enable inputs perform
L the function of controlling the common clock.

The output states of the flip-flop change on

Qzp——14(2) the positive transition of the clock. A change in

~ __:D the information present at the data (D) input
Cego (15)11

( will not affect the output information at any
D —_— |- . R
2 (1o az 1843 other time due to master slave construction.

s2 (15)12—__5 RS TRUTH TABLE CLOCKED TRUTH TABLE

R S Qn+1 [ D Qn+1
L L Q, T ) Q,
L H H H* L L
P SUFFIX H T T e H H
IJ l PLASTIC PACKAGE H H N.D o-D < c-Crao
. = Don’t Care =Cg ol
CASE 648 N.D. = 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)

o fTog = 225 MHz typ
TT? F SUFFIX Veel = Pin 1 (5)
L SUFFIX CERAMIC PACKAGE . Vce2 = Pin 16 (4)
CERAMIC PACKAGE CASE 650 VEg = Pin 8 (12)
K 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 - 1721 —-172| — |65 — 72| — |72 | mAdc
Input Current linH rAdc
Pins 6,7,10,11 — |375| — |350] — |220( — |220{ — |220
Pin9 : — |495| — |460| — |290| — |290| — |290
Pins 4,5,12,13 — |700{ — [650| — {410} — [410| — [410
Switching Times ) ns
Propagation Delay tpd
Clock . 1313.7|15|34]|15|33|16{3.7({1.2(39
Set, Reset 1013711134111 33]1.2|(3.7]1.0|3.9
Rise Time, Fall Time t+,t- 11.0/34]09|33110|3.1]10(36]|1.0]3.6 ns
(20% to 80%)
Setup Time o tset |18 — (15| — [1.0] = [15] - [15] - ns
“Hold Time - thold |0.9] — |09] — |0.75| — |09| — |09]| — ns
Toggle Frequency frog |200( — |200| — (200 — 200| — [200] — MHz

-550C and +1259°C test values apply to MC106xx devices only.
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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 — CoO 99—

a0 6 B a0 6

30 7 A0 L— 2 So 20 7 A0 ——2 so
b0 4 b0 4

_ 80 80 c1
5o’ S:D c1 b0 5

Mo 3 —— MO 3 ——

at 11 A1 . E a1l 11 1 ost
— — Al —

a1’ 10 al” 10

b1 13 _ = b1 13

— 81 |—15 C2 Pp = 400 mW typ/pkg (No Load) , :D B1 f—15 C2
B1° 12 Ve = Pin 16(4) b1’ 12

M1 14 —— VEE = Pin 8(12) M1 14—

NEGATIVE LOGIC

3 MO
Mo(7) o—{>c

a0(10)

A0 ® B0 ® MO

a0’(11)

b0o(8)

b0’(9) A0 (BO ® MO)

2(6)
:{D—o s0= A0 ® B0 CO

COo(13)O- 2

NEGATIVE LOGIC

CcO (A0 ® BO ® Mo)

C1=Cco(A0® B0 ® MO0) + A0 (BO ® MO)

14 M1
M1(2)O—DC —

\_

11
a1(15) O— At 15
a1’(14) A1 ®B1OM s1=A1@®81QC1
13
81 _
e 12 A1(B1 ® M1)
b1°(16) § — '
co (A0 ® B0 ® Mo) @ l
,_|—\(A1 ® 81 ® M1)
—_/ 15(3) -
c2

A0 (BO ® M0O) (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

flagern|oveen|negan|aasss(35355[33585(28858(38885(882 /03 n|22R0N|RARRRIRRBAN|BES
QEHHHHHLLLHHHLHLLLHHHLLLLLLLLLHHHHHHH IIIT T 0TI T 0T g|laddddjaaagafiada0 31044
m‘IHHHLLHHHLLLHLHH HLLLHHLLLHHHLHH I JJd|(d 03I |JITI I | QI IIIIISIT S 0|TIITT S 4
%ZLHHLHLLHLH IJIJIJ|I0ITIJ|T I J|ZI T T | T IT|(D0TI JII|d I JI|dJIJI|T 0 0T 0T Q{2000 |TTX
WBHLHLHLHLHLHLHLH AT I T 0 QI|0 XTI ST 0TI ST |2 T I V|T O JI|(J I T 0T JT (3T 4T 2| d 233 gjdda
W7HHLLHHLLHH LLHHLLHHLLHHLLHHLLHHLLHHLLHHLLHHLLHHLLHH.LLHHLLHHLLLLLLLLLH
wGHHLLHHL.LHHLLHHLLHHLLHHLLHHLLHH LLHHLLHHLLHHLl,_HHLLHHLLHHLLHHLLLLL.LLLHL
WSLLLLHHHHLLLLHHH I J 43 J3f{IITTITT |3 IJIJTIT|ITIT g 2T (00 JIJT|(IITT 2| IJITIITII|I 503 dfd 03T g2
W4LLLLHHHHLLLLHHHHLLLLHHHHLLLLHHHHLLL,LHHHH JJ JIJIT|TI I S J|JITTIT|T 33| 2T S
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MC10287/MC10687

e A

T,

P SUFFIX L SUFFIX F SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 620 CASE 650
MC10287 only MC10687 only

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 pAdc
Pins 3,14 — |340| — |320| — (200 — |[200| — |200
Pins 4,5,12,13 — 375 — |350| — (220 — [220| — |220
Pins 6,7,10,11 — |450| — |425| — |[265| — |265| — |265
Pin9 — |700| — |650| — (410 — |410| — |410
Switching Times ns
Propagation Delay tpd
CO to SO,C2 1.1140(11]36|1.1134[1.1(3.7|1.1{4.2
CO to S1 1.1149(11(47111]145|1.1(4.7[1.1|49
a0,a0’,b0,b0’ to SO,C2 11]15011.1{49[11(4.7(1.1|5.2(1.1|7.0
a0,a0’,b0,b0’ to S1 20|6.2|1.4|6.1|1.4|58|1.4(6.4(20|6.6
al,a1’,b1,b1' to S1,C2 11{47(11{47(11]145|1.1]48[15|5.2
MO to S1; M1 to C2 30|14 |3.0| 13 |3.0{12.5/3.0|13.5/3.0{14.5
. MOtoC2 25|14 25|13 ]3.0|12.5]25(|13.5(2.5(14.5
Rise Time, Fall Time t+,t~ [ 1.1{3.41.1133(1.1(3.1(1.1]3.4]|1.1| 3.6 ns
(20% to 80%)

—-559C and +125°C test values apply to MC106xx 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 in two categories, that is, 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 X0
A 4-bit by 4-bit product becomes:
Z=XeY=(x3x2x1x0)e (y3v2Y1v0

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

27 26

gram’’ matrix of the single-bit products (or summands)
can be written:

X3Y0 X2Y0 X1Y0 X0Y0
X3Y1 X2Y1 X1Y1 X0Y1
X3Y2 X2Y2 X1Y2 XQvy2
X3Y3 X2Y3 X1Y3 XQY3

z7 g 25 24 23 12 1 z0

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 yj is also the-
logical product (xj times yj = xj AND yj. 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 techniques. 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:

| xQY3
X1Y3 X3YQ X2Y0 X1Y0 X0Y0
X2Y3 X3Y1 X2Y1 X1Y1 XQY1
X3Y3 X3Y2 X2Y2 X1Y2 XQY2

z7 2 25 z4 23 22 1 20

FIGURE 1 — 4-BIT BY 4-BIT MAGNITUDE ARRAY MULTIPLIER

x1¥3 x2Y1 x2Y0 X1Y0 xoYo
x2Y2 xQY3 x1v1q xQv1

24 23 22 29 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 =xg X2 X1 XQ
ForXeY=2
Z=XeY=(xsx2x7x0)e (ysy2v1y0)

An array multiplier for 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
(Zs = Xg @ Ys)~

2’s complement representation also includes a sign
bit which is a negative bit. That is:

X =-x3 x2 X1 X0
where x3 is the sign bit. The product of two 4-bit 2's
‘complement numbers becomes:
Z=XeY=(-x3x2x1x0)e (-y3y2Y1yY0)
The matrix for this expression is:

“X3Y0 X2Y0 X1Y0 XQY0
“X3Y1  X2Y1 X1Y1 XQY1
X3Y2 X2Yy2 X1Y2 XQY2

X3y3 -X2Y3 -X1Y3 -XQY3
27 26 z5 24 z3 z9 z1 zQ

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 is the magnitude binary multiplier. The subtraction
capability of the MC10287 is utilized when considering
these negative quantities.

A standard full adder is symbolized as:

a

| .
~
P

S

in which all inputs are positive quantities. |f one input is
negative (such as B), the outputs Cout 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
net output = +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:

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:

A

.
/
o C?h

-S

Also, if the input variables are multiplied by -1, the
outputs also are multiplied by -T. Thus, the following
devices are equivalent:
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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:

-XQy3
-X1Y3 -X3Y0 X2Y0 X1Y0 X0Y0
-X2yY3 -X3Y1 X2y1 X1Y1 XQY1

X3Y3 -X3Y2 X2y2 X1Y2 XQY2
27 26 25 24 z3 z9 z1 zQ

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) éppears 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 multiplier 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

Total Muitiply 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 £ to -2 volts. With lower output current,
propagation delays will be improved and decreased multi-
ply times can result. For output loading of 1 k{2 to VEE,
the following delays are typical.

Input Output Delay (ns)
co c2 1.7
a0 Cc2 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. 163-157. .

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

-X1Y3

x2vY1 x2Y0 x1Y0 xoYo

x1Y1 oY1

20
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MCM10139/MCM10539

32 x 8-BIT PROGRAMMABLE
READ-ONLY MEMORY

<

1c— oo VecpEo 16
2 o1 [o ==R1J
3 b2 A4 14
4C]03 A3 13
5 ] D4 A2 12

L SUFFIX F SUFFIX 6 s ) A= 11

CERAMIC PACKAGE CERAMIC PACKAGE

CASE 620 CASE 650 7 ] D6 A0 10

8 CJ Vee o7 9

Typical Address AccesslTime =15ns
Typical Chip Select Access Time =10 ns

The MCM10139/10539 is a 256-bit field
programmable read only memory (PROM).
Prior to programming, all stored bits are at 50 k£ 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

(low).
BLOCK DIAGRAM
Input 32x8
Az 12 Decoder Array and
Associated Drivers
A4 14 —&:
Sense Sense Sense Sense
Amplifier Amplifier Amplifier Amplifier
6 4 2 [¢]
Sense Sense Sense Sense
Amphifier Amphifier Amplifier Amplifier
7 5 3 1
Cs 15 | [ |
9 7 6 5 4 3 2 1
D7 D6 D5 D4 D3 D2 D1 DO
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MCM10139/M?M10539

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 \EE - 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|-1.970|-1.625 - -
MCM10539 -2,060(-1.655| -— - -1.990(-1.620| - - |-1.960|-1.545
SWITCHING CHARACTERISTICS (Note 1)
MCM10139 MCM10539
(VEg =-5.2 Vdc +5%; | (Vgg=-5.2Vdc 5 %;
Characteristic Symbol | Tp =0°C to +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 3.0 ns Typ * Measured between 20% and 80% points.
- - ¥
gllil.:u(fa(l:paa:al;?:ac:ce go;:t 2(0) ::E m:: N Measured with a pulse technique.

NOTES: 1.

For Capacitance Loading <s0 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.

*To be determined; contact \/our Motorola representative for up-to-date information.
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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 -5.2 V and Ve (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

AUTOMATIC (See Figure 2)

Step 1 Connect VEg (Pin 8) to -5.2 volts and V¢ (Pin 16)
to 0.0 volts. Apply the proper address data and raise Vcc
(Pin 16) to +6.8 volts.

‘0" to the appropriate address inputs.

Step 2 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).

Step2  Raise Ve (Pin 16) to +6.8 volts.

Step 3 After Voo has stabilized at +6.8 volts (including any

ringing which may be present on the Vcc line), apply Step 3
a current pulse of 2.5 mA to the output pin corresponding to the
bit to be programmed to a logic 1",

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 programming pulses should be equal to or less than
1.0 ms.)

Step4  Return Vo to 0.0 Volts.

CAUTION
To prevent excessive chip temperature rise, V¢ should not
be allowed to remain at +6.8 volts for more than 1 second.

Step 4 After all the desired bits of the selected word have been
programmed, change address data and repeat
Steps 2 and 3.

NOTE: If all the maximum times listed above are maintained, the
entire memory will program in less than 1 second. Therefore, it
would be permissible for Vo to remain at +6.8 volts during the
entire programming time.

Step 5 Verify that the selected bit has programmed by con-

necting a 460  resistor to -5.2 volts and measuring
the voltage at the output pin. If a logic ““1" is not detected at the
output, the procedure should be repeated once. During verification

VH should be -1.0 to -0.6 volts. Step 5 After stepping through all address words, return Vcg to
0.0 volts and verify that each bit has programmed. If one
Step 6 If verification is positive, proceed to the next bit to or more bits have not programmed, repeat the entire procedure

be programmed. once. During verification V| should be -1.0 to -0.6 volts.

*NOTE: For devices that program incorrectly—return. serialized 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 Veep +6.04 +6.8 +7.56 Vdc

To Verify Veev 0 0 0 Vdc .
Programming Supply Current lccp - 200 600 mA Vee = +6.8 Vdc
Address Voltage V|H Program -1.2 — -0.6 Vdc

Logical “1" V) Verify -1.0 - -0.6 Vdc

Logical 0" ViL -5.2 - -4.2 Vdc
Maximum Time at Vcc = Vecp - - - 1.0 sec
Output Programming Current lop 2.0 25 3.0 mAdc
Qutput Program Pulse Width tp 0.5 — 1.0 ms
Output Pulse Rise Time - - - 10 us
Programming Pulse Delay (1)

Following V¢ change tq 0.1 — 1.0 ms

Between Qutput Pulses tg1 0.01 - 1.0 ms

NOTE 1. Maximum is specified to minimize the amount of time Vcgisat +6.8 volts.
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FIGURE 1 — MANUAL PROGRAMMING CIRCUIT

+6.8V 0.0V +15 V

Program Verify :
-0.8 V e
Q (Momentary)
g Address 16
(o} —O
_f)/o— o1
b,__g/)—— —O0 : Outputs
- Y 52V
4 S | .
o
O—cE
Open 8
7.5k
1 (All OQutputs)
VEE VEE R —
-5.2V -5.2V Veg
-5.2V

FIGURE 2 — AUTOMATIC PROGRAMMING CIRCUIT

b
Address | ' u L

— =

~A
~

Vee |

1 2 3

T

tg —o= ———

-

<1 Second
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MCM10143

8 X 2 MULTIPORT REGISTER
FILE (RAM)

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 sU 'leIX
bit enable must be at a high level when the clock goes low and not CERACMA;:E :;;AGE

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 (Bg—B1), (Co—C1).

U

|/
Veco Vee

QB4 Vcer 23

tpd:
Clock to Data out = 5 ns (typ)
(Read Selected)
Address to Data out = 10 ns (typ)
(Clock High)

QBg ©QCy 22

REg Qcq 21

(LI Y w N

MO0 N00nn0n

By REc 20

gUuooouotouutd

R Clock 19
Read Enable to Data out = 2.8 ns (typ)
(Clock high, Addresses present) B1 €2
Pp = 610 mW/pkg (typ no load) 8 WE, Co 17
9 WEq (A 16
10 Do Aq 15
TRUTH TABLE 1
1
*MODE INPUT OUTPUT "o Ao
“*Clock | WEg |WE4 |.Dg | Dy | REg | REc [QBg | QB4 [ QCp| QC1 12 [ vgg A2 13
Write L7H L L H H H H L L L L
Read H O o} o} [a] L L H H H H
Read H—L © O ] [} L L H H H H -
Read LoH=L H H [~) =} L L H H H H
Write L7H L L L H H H L L L L
Read H ol (v} [+ o] L L L H L H

**Note Clock occurs sequentially through Truth Table
*Note AO0-A2, B0-B2, and CO C2 are all set to same address location
throughout Table

K ¢ - Don’t Care /

3-137 ‘




MCM10143

BLOCK DIAGRAM

4
o
o ) > MUIti; Slave b Output 2
6 plexer B-bit 1 Gate ——0 QBq
7 Read B-bit 1 B i
O—g—# Decoder
O—— B
- Multi- L. Output s
1\ Slave P
P ! b B-bItO o te asg
B-bit O > Bbit0 ——o0
Write
o > Amplifier 8 x1
0] o] sito Master Latches
° B Bit 0
19
o—e
14
o 15 Write
O——1— Decoder
o 13 A
- Write L C8x1
o3 » Amplifier > Master Latches
o sl Bit1 el git 1 '
Ly Multi- o> Slave Output | 5, .
plexer u
- i C-bit 1 ate QC-'
e = C-bit1
1 e
O%b Read
0?’ Decoder
oO—— c N -
Ml:::;r Slave > OGUttpm 21
gb' C-bit 0 ate 0 acq
oo > C-bit0
20
O
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MCM10143

ELECTRICAL CHARACTERISTICS

0°c +25°C +75°C
Characteristics Symbol Min | Max | Min | Typ | Max |Min | Max Unit
Power Supply Drain Current Ig - | 150 | — | 118 | 150 | — | 150 | mAdc
Input Current linH MAdc
Pins 10, 11,19 - 245 — — 245 — 245
All other pins — 200 — — 200 — 200
Switching Times @ ns
Read Mode
Address Input tg + QB + 40 | 1563 | 45 10 145 |45 | 155
Read Enable tRE-QB+ 1.1 531 12| 35| 50 |12 55
Data tClock +QB - 1.7 | 73 | 20| 50| 70 |20 | 7.6
Setup
Address tsetup (B ~Clock —) - - 85 | 55 - - -
Hold )
Address thold(Clock —B+) - - |-156[-45]| — — -
Write Mode
Setup
Write Enable tsetup(WE—-Clock+) | — - |70 40} — - -
tsetup(WE+Clock-) [ — - 10 (=20 — - -
Address tsetup(A-Clock+) | — - | 80| 50| — - -
Data tsetup (D ~Clock +) — - [50120] — — —
Hold
Write Enable thold(Clock-WE+) | — - 55 | 25 — — -
thold(Clock+WE-) | — | — | 10 }-20f — | =} -
Address thold(Clock +A+) — - 10 | -30 — - -
Data thold(Clock+D+) | — | — [10}-20} - | - | -
Write Pulse Width PWwE - - |80} 50| - = —
Rise Time, Fall Time tr, tf - 11 42 | 11 25140 |11 ] 45
(20% to 80%)

@AC timing figures do not show all the necessary presetting conditions.
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MCM10143

/

READ TIMING DIAGRAMS

Access (Clock High) B

FIGURE 1
QB
Enable ___
RE FIGURE 2
tRE-QB+ _
tRE+QB-
Q

Data

Selected
(Address i) o S, FIGURE 3
S e e —— —

Clock : ‘—‘ tClock+QB-

Setup and Hold

B FIGURE 4

Clock
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MCM10143

/ o WRITE TIMING DIAGRAM

Enable Setup

We ‘ FIGURE 5
tsetup
Clock 1
Enable Hold
WE |~ FIGURE 6
Clock thold
Disable
WE FIGURE 7
. ~tsetup —-thold — -
. Clock I
Puise Width .
Clock FIGURE 8
_ t>> Tsetup t>>thold - -
WE l
/
Address

FIGURE 9

\ Clock
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MCM10144/MCM10544

256 X 1-BIT RANDOM
- ACCESS MEMORY

4 | )

Dout csi ©s3 o5 The MCM10144/10544 is a 256 word
- X 1-bit RAM. Bit selection is achieved by
15 |5 6 ‘7 means of an 8-bit address AQ through A7. .
. The active-low chip select allows memory
Data Out Chip . .
Buffer Select expansion up to 2048 words. The fast chip
‘_\ ' 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
, Ameplifier low the chip is in the write mode—the output
A0 — % is low and the data present at D;, is stored
A1 —2 5 5 T I — WE at the selected address. With WE high the chip
; [ R-] T E 14 . .
sl 8 I 32x8 Za is in the read mode—the data state at the
A2 — 58 Ma":'y Cell ™1 = selected memory location is presented non-
a5 4 Eg rray §§ _— Din inverted at Doyt
s —9 g T ® Typical Address Access Time= 17 ns
® Typical Chip Select Access Time = 4.0 ns
Bit Address Buffer/
1/8 Decoder ® 50 k& Input Pulldown Resistors on Chip
Select
10 11 12
r | ® Power Dissipation (470 mW typ @ 25°C)
A5 A6 A7 Decreases with Increasing Temperature
®  Pin-for-Pin Replacement for F10410
TRUTH TABLE
MODE INPUT OUTPUT
cs* WE Din |. Dout PIN ASSIGNMENT
Write ‘0"" L L L L
write "1 L L H L
Read L H @ ) 1] A0 Vee 16
Disabled H ¢ ¢ L 2] A1 Dout 115
*+CS =C51+CS2+CS3 ¢ = Don’t Care. 3] A2 WE [—J14
a a[] A3 Din 13
O 5[] Cs1 A7 12
‘e[ Cs2 A6 [ 11
T?T?‘ F SUFFIX P8 o) A5 FJ10
= D =
CERAMIC PACKAGE .
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 — ]1140) — |135| — [130| — {125| — | 125 | mAdc
Input Current High linH — |375| — |220| — {220| — |220| — |220 | nAdc

-55°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 Vde -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 trRes | 20 | 10 | 20| 10 See Note 2.
Address Access Time tapn | 70| 26 | 70 ] 26
Write Mode ns | tywsa =8.0ns
Write Pulse Width tw 25 - 25 - Measured at 50% of
Data Setup Time Prior to Write twsD | 20 | — 20| - input to 50% of output.
Data Hold Time After Write twHD | 2.0 -1 2.0 - ty = 25 ns.
Address Setup Time Prior to Write twsa | 80 | — 80| -
Address Hold Time After Write twHA | 2.0 - 2.0 -
Chip Select Setup Time Prior to twscs | 2.0 - 2.0 -
Write
Chip Select Hold Time After Write | tyyHcs| 2.0 - 2.0 -
Write Disable Time tws | 26| 10 | 26| 10
Write Recovery Time twr | 256 | 10 [ 25| 10
Rise and Fall Time tr, tf ns | Measured between 20%
and 80% points.
Address to Output 15|70 |15} 70
CS or WE to Qutput 15 5.0 15| 5.0
Capacitance pF Measured with a pulse
Input Capacitance Cin — 50 - 50 technique.
Output Capacitance Cout - 8.0 - 8.0

NOTES: 1. Test circuit characteristics: RT =50 £, 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)

~

Q2

Q3

cs

A0O—

A10—

A2 00—

A30—

10|

Address Buffer/

1/16 Decoder

k,

Qo Q1
2 ?| T‘l 5 | 14 ?3
Data Data Data Data Chip
Out Out Out Out Select
Buffer Buffer Buffer Buffer Buffer
Sense Sense Sense Sense
16 x 4 Memory
> Cell Array
Write and
Data In Buffer 33
———o0 WE

L SUFFIX
CERAMIC PACKAGE
CASE 620

~

The MCM10145/10545 is a 16 word X 4-bit
RAM. Bit selection is achieved by means of
a 4-bit address AQ through A3.

The active-low 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
is low and the data present at Dp 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 non-
inverted at Q.
® Typical Address Access Time = 10 ns

Typical Chip Select Access Time = 4.5 ns

°
'® 50 k2 Pulldown Resistors on All Inputs
°

Power Dissipation (470 mW typ @ 25°C)
Decreases with Increasing Temperature

PIN ASSIGNMENT

(o]
D2 D3 0
S
1c—a1 Vec =16
: 2c—] a0 Q2315
TRUTH TABLE = 14
(=3 a3
MODE INPUT OUTPUT. —
— — p 4] o1 WE [/ 13
cs WE | On n sC—] po b3y 12
Write 0" L L L L 6C—] A3 D2 1
Write 1 L L H L 7] A2 Ao/ 10
Read L H ¢ Q 8C—] Vee A1f—19
Disabled H [ [ L

F SUFFIX
CERAMIC PACKAGE
CASE 650

¢ = Don’t Care.

al

|

FIGURE 1 — CHIP ENABLE STROBE MODE

e
i_________ﬁg__

-tcso Bt tcHA

=\ ——
N e e — e S - — — ——
€~ tcHp
—tcsw ‘j‘CHW

tcsa

L tcs —9

———
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MCM10145/MCM10545
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 lgE — 135| — 130 — 125 — 120| — 120 | mAdc
Input Current High linH — 375| — 220| — 220 — 220| — 220 | pAdc
-55°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1)
MCM10145 | MCM 10545
Tao=0to [Tp=-55t0
+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| 80 | 20| 10 input to 50% of output.
Chip Select Recovery Time tRcs | 20| 80| 20| 10 See Note 2.
Address Access Time taAA | 40) 15 | 40| 18
Write Mode ns | tysa =5ns
Write Pulse Width tw 80| - | 80| — Measured at 50% of
Data Setup Time Prior to Write twsD 0 - 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 | 5.0 - 50 -
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 twr [ 20| 80| 20} 10
Chip Enable Strobe Mode ns Guaranteed but not
Data Setup Prior to Chip Select tcsD 0 — — - tested on standard
Write Enable Setup Prior to tcsw | O - - - product. See Figure 1.
Chip Select
Address Setup Prior to Chip Select tCSA 0 - - -
Data Hold Time After Chip Select tcHD | 2.0 - - -
Write Enable Hold Time After tCHW 0 - - -
Chip Select
Address Hold Time After Chip tcHA | 40 - - -
Select )
Chip Select Minimum Pulse Width tcs 18 - - -
Rise and Fall Time tp, tf ns | Measured between 20%
Address to Output 15| 7.0 15| 7.0 and 80% points.
CS'to Output 15| 50 | 1.5 | 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.

CL < 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

-

A0
Al
A2

A3

Dout cs
1 14
- Data Out Chip
Buffer b, Select
Sense
Amplifier
@
53 5 —
o 0 b WE
<8 32x32 3 2"
20 Memory Cell e . c
s 3 Array %
~ 5 3 —— Din
oo T [e] 1
-
1/32 Bit Address
Buffer/Decoder
’7 9 lto \11 12
A5 A6 A7 A8 A9
TRUTH TABLE
MODE INPUT OUTPUT
cs WE Din Dout
write “0"| L L L L
Write 1" L L H [
Read L H o] 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 (€S input
low) is controlled by the WE input. With WE
low, the chip. is in the write mode, the output,
Doyt is low and the data state present at
Din is stored at the selected address. With WE
high, the chip is 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)

7 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

./

1] Dout Vec 16
2] A0 Djn 15
3cg A1 €S 14
4] A2 WE 313
5 ] A3 A9 312
6 A4 A8 3311
7] A5 A7 310
. 8 CJ Vee A6 9

F SUFFIX .
CERAMIC PACKAGE

CASE 650-03
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MCM10146/MCM 10546

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 Ige - 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 Tao=-55to
+75°C, +125°C,
Vgg =-5.2Vde | VEg =-5.2Vde
+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 20 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 tWHD 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 WwWe 2.8 7.0 28 12
Rise and Fall Time tr, tf ns Measured between 20% and
CS or WE to Output 1.5 4.0 15 40 80% points.
Address to Output 15 8.0 15 8.0
Capacitance pF Measured with a pulse
Input Capacitance Cin - 5.0 - 5.0 technique.
Output Capacitance Cout — 8.0 — 8.0

NOTES: 1.

For Capacitance Loading < 50 pF, delay should be derated by 30 ps/pF.

2.
3.
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Test circuit characteristics: RT = 50 2, MCM10146; 100 2, MCM10546. C|_ < 5.0 pf including jig and stray capacitance.

The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.




MCM10147/MCM10547

128 X 1-BIT
RANDOM ACCESS MEMORY ‘

Cout ST €S2 The MCM1047/10547 is a fast 128-word.
X 1-bit RAM. Bit selection is achieved by

15 14 l13

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
T ’ up to 512 words without affecting system
performance.
Sense The operating mode (cs inpf_s_ low) is
Amplifier controlled by the WE input. With WE low the
a0 —2 < chip is in the write mode—the output is low and
3 i'; N T 5 . the data present at Dj, is stored at the selected
A oxo vE [72 WE  address. With WE high the chip is in the read
Az —4 ég ] Memory Cell . le— ;“2 mode—the data state at the selected memory
s 5| 3 e Array 5 : | o, location is presented non-inverted at Dyt
g - T -6 In ® Typical Address Access Time of 10 ns-
2 ) ®  Typical Chip Select Access Time of 4.0 ns
Bit f/‘;"é?;z::“’/ ® 50k Input Pulldown Resistors )
on All Inputs

IG ) i7 |‘° ® Power Dissipation (420 mW typ @ 25°C)
Decreases with Increasing Temperature
® Similar to F10405

PIN ASSIGNMENT

' . TRUTH TABLE
13 veer Vecz—16

M
2CJ A0 Dout[Z1s ODE | INPUT OuTPUT
__ cs* WE Din Dout

3

—] A cs1[14 Y N n - -
aC] A2 [s3] mum LK T L " " C
sC] A3 WE 12 . ) . Read L H ® Q
6] A4 Din . Disabled H ¢ ® v
7] A5 A6 [J10 *CS = Cs1 + Cs2 ¢ = Don't Care.

- 8[] Vee N.C[ g

L SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 650
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MCM10147/MCM10547

ELECTRICAL CHARACTERISTICS

-55°C | 0°C | +25°C | +75°C |+125°C
Characteristic Symbol | Min[Max|Min[Max|Min[Max|Min[Max[Min[Max | uUnit
Power Supply Drain Current IEE — |115] — |105| — [100| — | 95 | — | 95 | mAdc
Input Current High linH — |375| — {220] — |220| — |220| — |220 | nAdc
-565°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1)
MCM10147 MCM10547
Ta=0t0+75°C, | Tp =-55to+125°C,
VEEg =-5.2Vdc +5% | Vgg = -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 twsAa =4.0ns
Write Pulse Width W 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 tWHA 3.0 - * -
Chip Select Setup Time Prior to Write| twscs 1.0 - * -
Chip Select Hold Time After Write tWHCS 1.0 - * -
Write Disable Time tws 20 8.0 * *
Write Recovery Time tWR 20 8.0 * *
Rise and Fall Time tr, tf 15 5.0 * * ns Measured between 20% and
80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin - 5.0 - * technique.
Output Capacitance Cout = 8.0 . - *

NOTES: 1. Test circuit characteristics: RT = 50 2, MCM10147; 100 £2, MCM10547.
' 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.

*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

s

Dout Ccsi1 cs2
1 la s
Data Out Chip
Buffer ‘l Select
' Sense
' Amplifier
2
A0 — T
2
a3 2% o b wE
’ sl 8¢ 8Xx8 23
A2 —4 248 ——l Memory Cell °c
. g o Array ‘:‘ ;
‘;8 28 i Om
]
H
) Bit Address Buffer/
1/8 Decoder
7 |9 |1o
A3 A4 A5
PIN ASSIGNMENT
M~ |
1T JVeer Vec2[—316
2] a0 - Dout[T1s
3 a1 N.c [
aCJcsi Din 313
5!:1 S2 WE [J12
6] A2 N.C.[TJ11
1 a3 As FJ10 L SUFFIX
CERAMIC PACKAGE
8] Vee A4 9 CASE 620

. in the read mode—the data state at the selected

\

The MCM10148/10548 is a fast 64-word X
1-bit RAM. Bit selection is achieved by means
of a 6-bit address, A0 through A5.

" 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 is in the write mode—the output is low
and the data present at Dj, is stored at ‘the
selected address. With WE high the chip is
memory location
at Doyt

is presented non-inverted

® Typical Address Access Time of 10 ns
® Typical Chip Select Access Time of 4.0 ns
® 50k&2 Input Pulldown Resistors
on All Inpufs
® Power Dissipation (420 mW typ @ 25°C)
Decreases with Increasing Temperature

TRUTH TABLE

MODE INPUT OUTPUT
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
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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 Ige - |115] — [105| — |100] — |95 | — | 95 | mAdc *
laput Current High linH — [375] — [220{ — |220| — [220| — [220 | uAdc
-65°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1) ’
MCM10148 MCM 10548
Ta =010 +75°C, Ta = -55 to +125°C,
VEE =-5.2 Vdc :5% VEE = -5.2 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 - M - tyy =8.0 ns.
Address Setup Time Prior to Write tWSA 5.0 - * -
Address Hold Time After Write TWHA 3.0 = * -
Chip Select Setup Time Prior to Write | twscs 3.0 - * -
Chip Select Hold Time After Write tWHCS 0 - * -
Write Disable Time tws 20 75 * *
Write Recovery Time WR 20 75 * *
Rise and Fall Time tr, tf 15 5.0 » * ns Measured between 20%
and 80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin = 5.0 - * technique.
Output Capacitance Cout — 8.0 - *
NOTES: 1. Test circuit characteristics: R = 50 2, MCM10148; 100 2,MCM10548.

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.
*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

[1jver
[z]an
[3]Aa2

A

Vee

al [&]

o

oo

D1

D2

D3

A4

A3

L SUFFIX

CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650

CERAMIC PACKAGE

A2

A0

A6

AS

=
S

BRERERERE]

PIN ASSIGNMENT

[

The MCM10149/10549 is a256-word X 4-bit
field progrémmable 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
(CS = high), all outputs are forced to a logic
0 (low).
® Typical Address Access Time of 20 ns
® Typical Chip Select Access Time of 8.0 ns
® 50k Input Pulldown Resistors

on All Inputs
® Power Dissipation (540 mW typ @ 25°C)
Decreases with Increasing Temperature

\

Input 32 x 32

Decoder Array and
Associated Drivers

LT LT I T

1

ense Sense Sense Sense
Amplifier Amplifer Amplifier Amplifier
3 2 o]

Output
D

D3 D2 D1 Do
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MCM10149/MCM 10549

ELECTRICAL CHARACTERISTICS ‘ N

-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 — [450] —|265] — [265| — [265| — |265 | uAdc
-565°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1)
MCM10149 MCM10549
TA=010+75°C, | Ta =-55to+125°C,
VEg =-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 2.0 10 * * input to 50% of output.
Chip Select Recovery Time tRCS 20 10 * * See Note 1.
Address Access Time TAA 7.0 25 * *
Rise and Fall Time tp, tf 1.5 70 * * ns Measured between 20%
and 80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin - 50 - 50 technique.
Output Capacitance Cout - 8.0 - 8.0

NOTES: 1.

C < 5.0 pF lincluding 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 = Ve = Gnd for normal operation.

Test circuit characteristics: RT =50 2, MCM10149; 100 2, MCM10549.

*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|y < + 0.25 V and VEg < ViL <
—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 Vep =
Veec = 0V and VEg = - 6.2 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 Vcp to VEg is now 17.2 V, +12 V -
[-5.2 VI]). The rise time of this Vcp voltage
pulse should be in the 1-10 us range, while its
pulse width (t,,9) 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 V¢ will be approximately 175 mA. A
current limit should therefore be set on both of
these supplies. The current limit on the Vep
supply should be set at 700 mA while the V¢ 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 Vgg and
Vcp supplies while maintaining a voltage of
-5.2V +5%.

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
takin'g the corresonding output pin to a voltage
of +2.85 V +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
the appropriate output, the fusing
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 current source is to
be -6.0 V.

After the fusing current source has returned
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 Vgop has returned to O V. The re-
maining bits are programmed in a similar fashion.

applied to
current is

'{‘ NOTE: For devices that program incorrectly, return serialized units with individual truth tables.

Non compliance voids warranty.
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MCM10149/MCM 10549

-~

PROGRAMMING SPECIFICATIONS

The following timing diagrams and fusing
information represent programming specifications
for the MCM10149.

Vec=Pin16=0V

Vgg =Pin8 =-5.2V 5% +12V
+05V
Vep = Pin 1 ov
J w1
19 le—
| +2.85V
/ \ * 5%
. Selected Output Open ‘  —
Pin (11,12, 14 0or 15) tw2
‘ T =to2
D1 -
- 50 mA
+ 5mA
Chip Select Pin 13 0 mA 3
w3
‘D:’—. <—104

" 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, ie.,, 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.

-

~

Definitions and values of timing symbols are
as follows.

Value
=1 us

Definition
t,q Rise Time,

Symbol

twi1

D1

- tp2

p3

3

w3

D4

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

100 us < 1 ms

>0

> 100 us
>0

=1 Ms

250 ns max

=100 us

> 1us
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MCM10149/MCM10549

Y
MANUAL PROGRAMMING CIRCUIT i}
+5 V +5V
$12k 0.05uF $8.2k
0.005 puF €
Y|
I S0
+5V us
1 Delay Q
Verify
1/6 MC7406 $gg0 L—oA Q 12
NC MC8602 Enable
c 1/2 Current
(Momentary) MC8602 L cp Qp— Pulse
NO U o °F >100 s
= Program 1/6 MC7406 Program
‘5 YV Enable +5 Vv
<1 sec
1N914
{¢——-s2V
Current Source (-6 V Clamp)
1/4 MC7438 1/4 MC7438 -
2N3905 560 510
< 2N3904 510
$ 680 | 1N914
7 2.7 k 1 or Equiv.
2.7 00 5oV
Current sV
1/4 Limit 150
MC7438 343 1.0 1/4 MC7438 240 ¢
180 2, 172 W — 180
_:Dc WA MJE370 ‘:l_f |\2N3905
§1Q, 12w 1N914
+5V 0.1 uF
T13
cs
11
p3|—o »
680
-5.2V
12 '
D2
. % 680
c
MCM 10149/ -s.2v
10549 . Rotary SW
14
D1
680
-5.2V
15
Do
680 _
-5.2V
Vce
J }j&
L -52V 4
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MCM10152/MCM10552

256 X 1-BIT
RANDOM ACCESS MEMORY

o = =55 ==3 TheMCM10152/10552 isa256-word X 1-bit
out S1 CS2 CS3 :
. RAM. Bit selection is achieved by means of
15 Is 6 |7 an 8-bit address AO through A7.
. The active-low chip select allows memory
Data Out Chip 8 ]
Buffer Select _expansion up to 2048 words. The fast chip
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
; Amplifier low the chip is in the write mode—the output
A0 E T is low and the data present at D;, is stored
A —2 33 ug o WE at the selected address. With WE high the chip
al 88 32x8 ta is in the read mode—the data state at the
A2 é: MB"A‘::ZVCB" sc selected memory location is presented non-
as —4 <2 gg =5~ Din inverted at Doy ¢
A4 9 g T . ® Typical Address Access Time= 11 ns
Bit Address Buffer/ ® Typical Chip Select Access Time = 4.0 ns
1/8 Decoder ® 50 kQ Input Pulldown Resistors
o I 35 . on All Inputs
® Power Dissipation (570 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 . OUTPUT
20 a1 Dout 15
. cs* WE Din Dout
30 A2 WE 14 write 07| L L L L
4] A3 Din F 13 Write “17| L L H L
5[] cs1 A7 12 . Read L H ® a
6] 53 A6 711 Disabled H 4 4 L
7] cs3 A5 [0 *C§=CS1+CS2+CS3 ¢ = Don't Care.
8] Vee A4 9
L SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 ~ CASE 650

'\
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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 133 — |140] — 135 — [130| — |125| — |125 | mAdc
Input Current High linH — }375| — ]220| — |220| — |220| — {220 | mAdc

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

SWITCHING CHARACTERISTICS (Note 1)

MCM10152 MCM10552
TA=0t0+75°C, | Tp=-55t0+125°C,
VEg =-5.2Vdc :5% | VEg = -5.2 Vdc 5%
Characteristics Symbol Min Max Min Max Unit Conditions

Read Mode Measured from 50% of

Chip Select Access Time tACS 2.0 75 * * input to 50% of output.

Chip Select Recovery Time tRCS 20 75 * * See Note 2.

Address Access Time tAA 70 15 * *
Write Mode ns twsA =5.0ns

Write Pulse Width W 10 - * - Measured at 50% of input

Data Setup Time Prior to Write twsD 2.0 - * - to 50% of output.

Data Hold Time After Write tWHD 20 - * - tw = 10 ns.

Address Setup Time Prior to Write tWSA 5.0 - * -

Address Hold Time After Write TWHA 3.0 - * -

Chip Select Setup Time Prior to Write | tywscs 20 - * -

Chip Select Hold Time After Write tWHCS 2.0 - * -

Write Disable Time tws 25 75 * *

Write Recovery Time tWR 25 75 * *
Rise and Fall Time tr, tf 15 5.0 * * ns Measured between 20% and

80% points.

Capacitance | pF Measured with a pulse

Input Capacitance Cin - 5.0 - * technique.

Output Capacitance Cout ~ 8.0 - *

NOTES: 1. Test circuit characteristics: RT = 50 2, MCM10152; 100 , MCM10552.
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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MC1648/MC1648M

VOLTAGE-CONTROLLED
OSCILLATOR

-

Bias Point 10
Tank 12

Input Capacitance = 6 pF typ

Inductance) = 50  typ

Maximum Series Resistance for L (External

The MC1648 réquires an external parallel
tank circuit consisting of the inductor (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.

_J

Power Dissipation = 150 mW typ/pk - -
(+5.0 Vdc 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
L SUFFIX P SUFFIX F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE" CERAMIC PACKAGE
\ CASE 632 CASE 646 CASE 607
FIGURE 1 — CIRCUIT SCHEMATIC
Veez Veer
(14) N
[*]

)

Q3

—O Output

- B, Iaa
Q1 aio Q7 Q6 .
j_[ s o1 W
<
L g
as
yo2 as
6
n (10) (12) ® (s
VEE1 Bias Pt. Tank Vee2 AGC

Numbers in parenthesis denote pin number for F package (Case 607), L. package (Case 632), and P package (Case 646).
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FIGURE 2 — SPECTRAL PURITY OF SIGNAL AT OUTPUT

IN8Y9LION/8Y9LOIN

N L: Micro Metal torroid #T20-22, 8 turns
#30 Enamled Copper wire.
TEST VOLTAGE/CURRENT VALUES
@ Test (Volts) mAdc
Temperature ViHmax j ViLmin Vee L
MC1648
-30°C +2.00 +1.50 5.0 -5.0
+25°C +1.85 +1.35 5.0 -5.0
+85°C +1.70 +1.20 5.0 -5.0
B.W. = 10 kHz
Center Frequency = 100 MHz MC1648M
Scan Width = 50 kHz/div -55°C +2.07 +1.67 5.0 -5.0
Vertical Scale = 10 dB/div *The 1200 ohm resistor and the scope termina- +25°C +1.85 +1.35 5.0 -5.0
tion impedance constitute a 25:1 attenuator
probe. Coax shall be CT-070-50 or equivalent. +125°C +1.60 +1.10 5.0 -5.0
ELECTRICAL CHARACTERISTICS
Supply Voltage = +5.0 Volts
-55°C -30°C +25°C +85°C +125°C
Characteristic Symbol Min Max"” Min Max Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current I — — — — — 41 — - — mAdc | Inputs and outputs open.
Logic "1" Output Voltage VOH 392 413 3.955 4.185 4.04 4.25 4.11 4.36 4.16 4.40 Vdec | ViLmin to Pin 12,1 @ Pin 3.
Logic ‘0" Output Voltage VoL 3.13 3.38 3.16 3.40 3.20 3.43 3.22 3.475 3.23 3.51 Vdc | ViHmax to Pin 12, I @ Pin 3.
Bias Voltage VBias* 1.67 197 1.60 1.90 1.45 1.75 1.30 1.60 1.20 1.50 Vdc | V|Lmin to Pin 12,
Min‘| Typ [ Max | Min | Typ | Max [{Min | Typ [ Max | Min | Typ | Max | Min | Typ | Max
Peak-to-Peak Tank Voltage Vp.p . - - - - - — | 400 - - - = = - = mV
Output Duty Cycle Vpe - — - - - — — 50 - - - - - — - % See Figure 3.
Oscillation Frequency fmax** | — | 225 | — - |225| — 200|225 | — - | 22| - — | 225 — | MHz

*This measurement guarantees the dc potential at the bias point for purposes of incorporating a varactor turning diode at this point.

**Frequency variation over temperature is a direct function of the AC/A Temperature and AL/A Temperature.
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TEST VOLTAGE/CURRENT VALUES
@ Test (Volts) mAdc
Temperature ViHmax | Vitmin | Vecc L
MC1648
-30°C -3.20 -3.70 -5.2 -5.0
+25°C -3.35 -3.85 -5.2 -5.0
+85°C —3.50 —4.00 -5.2 -5.0
MC1648M
-55°C -3.13 -3.63 -5.2 -5.0
+26°C |- -3.35 -3.85 -5.2 -5.0
+125°C -3.60 -4.10 -5.2 -5.0
~ ELECTRICAL CHARACTERISTICS
Supply Voltage = -5.2 Volts
-55°C -30°C +25°C +85°C +125°C
Characteristic Symbol Min Max Min Max Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current I - - - - — 41 - - - - mAdc | Inputs and outputs open.
Logic “1"" Output Voltage VOH -1.080 | -0.870 | -1.045 | -0.815 | -0.960 | -0.750 | -0.890 | -0.640 | -0.840 | -0.600| Vdc |V|_mijntoPin 12,1 @ Pin3.
Logic ‘0"’ Output Voltage VoL |-1920|-1670 | -1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.5675 | -1.820 | -1.540| Vdc |V{Hmax to Pin 12,1 @ Pin 3.
Bias Voltage VBias* | -3.53 -3.23 -3.60 -3.30 -3.75 -3.45 -3.90 -3.60 -4.00 -3.70 | Vdc |ViLmin to Pin 12,
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max -
Peak-to-Peak Tank Voltage Vpp — - - — - - — | 400} — - - - - - - mV
Output Duty Cycle Vpc - — — - - - - 50 — - - — - - - % See Figure 3.
Oscillation Frequency fmax** | — | 225 | — - 1226 - |200]225 | - - 1225 - — | 225 | - | MHz

*This measurement guarantees the dc potential at the bias point for purposes of incorporating a varactor turning diode at this point.
**Frequency variation over temperature is a direct function of the AC/A Temperature and AL/A Temperature. i



MC1648/MC1648M

FIGURE 3 — TEST CIRCUIT AND WAVEFORMS

Vce

1200

“Use high impedance probe ( >1.0 Megohm must
be used).

*°The 1200-0hm 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.

o

Vpp
"
——

PRF = 1.0MHz
Duty Cycle (Vpg) = =
b

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 (Figure 4), it should be noted that

FIGURE 5 — NOISE DEVIATION TEST CIRCUIT AND WAVEFORM

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 (X1.4 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.

N
Z 100 ——
g Vee = 5.0 Vde [T Oscillator Tank Components
[ (Circuit of Figure 4)
g f L
= L MHz D uH
< ol 1.0-10 | MV2115 100
< L
2 10 1 1060 | MV2115 | 2.3
a 60-100 | MV2106 | 0.15
>
o
z
w
2
[e]
w
o
w
- 1.0
“
4 10 10 100
f, OPERATING FREQUENCY, (MHz)
Signal Generator
HP 608
20 kHz above MC1648 Frequency _\ or Equiv
300 mV
MC1648 10 mVv Product 20 kHz B.‘{:vr';\}é?lgsz Voltmeter
Under Test Attenuator . Detector H'I\’AE?Zt?rOA RMS
MC1648 or Equiv HP3400A or Equiv

Frequency (f)

(HP5210A output voltage) (Full Scale Frequency)

Frequency Dewviation =

1.0 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. Tao= 25°C‘ )
FIGURE 6 ’

fout, OUTPUT FREQUENCY (MHz)

44

64

60
56

52

40

36

32

28
24

20

/]

16
12

L~

8.0L

1.0

20 30 40 50 60 7.0

8.0

Vin. INPUT VOLTAGE (VOLTS)

9.0

10

L: Micro Metal Toroidal Core #T44-10,

4 turns of No. 22 copper wire.
Vin .

. .
B I Vcer = Vecz = ¥5 Vde 0.1.uF
Vee1 = Vee2 = Gnd T

*The 1200 ohm resistor and the scope termina-
tion impedance constitute a 25:1 attenuator
probe. Coax .shall be CT-070-50 or equivalent.

FIGURE 7

fout. OUTPUT FREQUENCY (MHz)

18

17

16

15
14

10

9.0

8.0

/7

1.0

2.0

30 40 50 6.0 7.0

Vin. INPUT VOLTAGE (VOLTS)

8.0

9.0

‘10

L: Micro Metal Toroidal Core #T44-10,
4 turns of No. 22 copper wire.
Q@ Vin

SHEIS veer = Veez - +5 vdc

0.1 uF
VEg1=VEg2 =Gnd I
*The 1200 ohm resistor and the scope termina-

tion impedance constitute a 25:1 attenuator
probe. Coax shall be CT-070-50 or equivalent.

FIGURE 8

fout. OUTPUT FREQUENCY (MHz)

. 150

110

' 60

190

180

170

160

140

130

120

100

90
80

/

70

,

‘50
0

3.0 40 50 60 7.0

Vin. INPUT VOLTAGE (VOLTS)

8.0

9.0

10

L: Micro Metal Torodial Core #T30-22,
5 turns of No. 20 copper wire.

Veer = Veca = +5 Vdce
Vee1 = VeE2

MV 1404

I‘ 0.1 uF

*The 1200 ohm resistor and the scope termina-
tion impedance constitute a 25:1 attenuator
probe. Coax shall be CT-070-50 or equivalent.
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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 parallel 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 not necessary as long
as the dc input voltage does not cause the diode
to become forward biased. The larger-valued
resistor (51 k&) 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:

fmax _ \/CD(max) + CS
fmin  /Cplmin) + Cg

1

2m\/L(Cp(max) + Cg)

Cg = shunt capacitance (input plus external
capacitance).

where fiin =

Cp = varactor capacitance as a function
of bias voltage.

Good RF and
the power supply pins.

low-frequency bypassing is
necessary on (See

Figure 2.)

Capacitors (C1 and C2 of Figure 4) should
be used to bypass the AGC point and the VCO
input (varactor diode), guaranteeing only
dc levels at these points.

For output frequehcy 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) from the AGC to the most positive
power potential (+5.0 volts if a +5.0 volt sup-
ply is used, ground if a -5.2 volt supply is
used). Figure 11 illustrates this principle.

APPLICATIONS INFORMATION

The phase locked loop shown in Figure 9
illustrates 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 and
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 single crystal operation,
simple channel selection, and elimination of
special circuitry to prevent harmonic lockup.
Additional features include dc digital switching

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; foyt = Nfref. 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

out

Voltage-
. Phase Low-Pass Controlled £
ref ——s— Detector Filter Oscillator out
MC404 MC 1648
fout = Nfref
where
I Modulus Enable Line ¥ N=Np®P+A
Counter Control MC12012
- Logic ip = i
— MC12014 P P 1)

I

Zero Detect Line

=8

%Np <A
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 176 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

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)

+6.0 Vdc

]
1
llJ

10 3—0 Output

rlaer

—

+5.0 Vdc
o
114
10 3 Output
1k min

A
.

g
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MC1648/MC1648M

FIGURE 12 — CIRCUIT USED FOR
COLLECTOR OUTPUT OPERATION

Output

+9.0V
0.01 uF
+5.0V
FIGURE 13 - POWER OUTPUT versus COLLECTOR LOAD . FIGURE 14 — POWER OUTPUT versus COLLECTOR LOAD
See test circuit, Figure 12, f = 100 MHz See test circuit, Figure 12, f = 10 MHz
C3=3.0 - 35 pF C3 =470 pF o
Collector Tank Collector Tank
L1=0.22 uH C1=1.0-7.0pF L1 =27 uH C1 =24 - 200 pF
R=5002-10kQ =500 - 10k
Rpof L1and C1 =11k @ 100 MHz Resonance Rpof L1and C1 =6.8kQ @ 10 MHz Resonance
Oscillator Tank Oscillator Tank
L2 = 4 turns #20 AWG 3/16" ID L2=27uH
C2=1.0-7.0pF C2=16 - 150 pF
14
7 ',\
6 ~12
~ 7 {
2 s /
g (;'10
2
£, L o
= = é \
2 / 2 /
E 3 r E 6
> > v
o o
@x 2 o« 4
w w M
z d z
01 L o 2
a a
) o
10 100 1000 10,000 10 100 1000 10,000
TOTAL COLLECTOR LOAD (ohms) TOTAL COLLECTOR LOAD (ohms)




- MC1650/MC1651

DUAL A/D CONVERTER

/ The MC1650 and the MC1651 are very\
V1a (10) é"*' high speed comparators utilizing differential -
‘Vz (9 5:j>— D Qp~—— 2(6) Q0 4amplifier inputs to sense analog signals above

a or below a reference level. An output latch
provides a unique sample-hold feature. The
MC1650 provides high impedance Darlington
inputs, while the MC1651 is a lower impedance

VJIb (16) 12 : option, with higher input slew rate and higher
Vap (15) 11 e Q 142) a1 spéed capability.

The clock inputs (C, and Cp) operate from
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 V1 > V5 (V4 is more

Ca (8) 4 ———a] ap~——3(7) Qo0

Cp (1) 13 —————= ap~——15(3) Q1

Ve = +5.0 V = Pin 7,10 - (1), (14)

VEE =-5.2 V =Pin 8 (12) positive than V2). Qo0 is the logic complement

Gnd = Pin 1,16 (4) (5) of Q0. When the clock input goes to a low logic
® Pp =330 mW typ/pkg (No Load) level, the outputs are latched in their present
® tpy=3.5nstyp {MC1650) state.

= 3.0 ns typ (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) :
-2.5 V to +3.0 V (-30°C to +85°C) (MC1650) TRUTH TABLE

e Resolution: <20 mV (-30°C to +85°C) c V1. Vg QOn+1 | @Op+q
® Drives 50 Q lines " H Vi>Va H L
Number at end of terminal denotes pin number for L package (Case 620). H Vi<\Va L H
Number in parenthesis denotes pin number for F package (Case 650). L Iy ) Qo,, Qo,
\ ¢ = Don’t Care

CIRCUIT SCHEMATIC

1/2 of Device Shown (Both Devices)

—TTTA Vee Gnd Gnd
7,10I(11)(14) 19(5)  160(a)

- A--
———c 3 3 $
[y—
Vi(1016
c- |—4 r (6)

e ;‘ﬂ 2a
}\1 1/{ ! 4 - —03 Q
v s M
L 1 3 .
V2 (9) 50— & _t/\___j_
---D
— 1
[icreer 1npue] : A LK_' v
) : A
E 3 }
————-8 S
. ¢ o
. : L
V1 (10) GD—W—KT_:’—'\ ' ; 1 (L $ $ 4
V2 (9) 50— B Ap
P 4 @ -
: -—E Clock

4-16



LL-v

TEST VOLTAGE VALUES

@ Test (Volts)
Temperature | ViHmax | ViLmin | VIHAmin|ViLAmax| VA1 Va2 VABI Vaa l Vas | Vae Vcc@ VEE @
L SUFFIX F SUFFIX -300Cc| -0.875 | -1.890 | -1.180 | -1.615 [+0.020 | -0.020 +5.0 -5.2
CERAMIC PACKAGE CERAMIC PACKAGE +250¢| -0.810 | -1.850 | -1.095 | -1.485 [+0.020 | -0.020 See Note (@) 5.0 52
CASE 620 CASE 650
+860C| -0.700 | -1.830 [ -1.025 | -1.440 | +0.020 | -0.020 +6.0 -56.2
ELECTRICAL CHARACTERISTICS
-30°C +25°C +85°C TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Characteristic Symbol Min Max Min Max Min Max Unit | ViHmax | Vitmin | VIHAmin | ViLAmax | VA1 [ Va2 | VA3 |Va4g |Vas |Vae Gnd
Power Supply Drain Current mAdc
Positive Icc - - - 25* - - - 4,13 — - 6,12 — - - - - 1,5,11,16
Negative Ig 55* 4,13 - - - 6,12 — - - - - 1,5,11,16
Input Current lin pAdc
MC1650 - - - 10 - - 4 13 - - 12 - 6 - - - 1,5,11,16
MC1651 - - - 40 - —
Input Leakage Current IR uAdc
MC1650 - - - 7.0 - - 4 13 - - 12 - - - 6 - 15,11,16
MC1651 = — — 10 - -
Clock Input Current linH - — — 350 — - uAdc 4 13 — — 6,12 - - — - - 1,5,11,16
Logic ““1”" Output Voltage VOH -1.045 ( -0.875 -0.960| -0.810 | -0.890 | -0.700 Vdc 4,13 - - - 6,12 - - - - - 1,5,11,16
- - - - | 811 - - - - 16.12,16
- - - - - | 612|511 - - 1,16
- - - - - - - 65.116.12 1,16
- - - - | 612 - - - - 1,5,11,16
- - - 5,11 - - - - - 1,6,12,16
- - - - - | 511} 612 — - 1,16
¥ — — — — — — - [6,12]511 1,16
Logic "0 Output Voltage VoL -1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 Vdc 4,13 - - - - 6,12 - - - - 1,5,11,16
- - - 511 — - - - - 16,12,16
- - - - - | 511|612 - - 1,16
- - - - - - - | 6,125,111 1,16
— R — 6,12| - - - - - 1,5,11,16
_ _ _ — 5,11 — — - - 1,6,12,16
- - - - - | 612|511 - - 1,16
_ _ _ _ — — - |s5,11]6.12 1,16
Logic “*1"* Threshold VOHA -1.065 - -0.980 - -0.910 - Vdc - 13 4 - 6 - - - - - 15,16
Voltage - — 4 — 6 - — — -
- l 4 — - 6 - - - —
- — 4 6 — - - - —
Logic 0" Threshold VoLa - -1.630 - -1.600 - -1.555 Vdc - 13 4 - 6 - - - - - 15,16
Voltage — — 4 6 — — - -
- 1 4 — - 6 — - - —
— - 4 6 — = - — —
NOTES" @ All data is for 1/2 MC1650 or MC1651, except data marked (*) which refers to the entire package. @ All Temperatures VA3 Vaa Vas Vae
@ These tests done in order indicated. See Figure 5. MC1650 +3.000 | +2.980 | -2.500| -2.480
Maximum Power Supply Voltages (beyond which device life may be impaired): mcies1 +2.500 | +2.480 | -3.000] -2.980

IVegl+ [Vee| =12 Vae.

LG9LOWN/0S9LON
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MC1650/MC1651

SWITCHING TEST VOLTAGE VALUES
@ Test (Volts)
Temperature | VR1 | VR2 VR3 Vx Vxx | Vee @ VEE®
-30°C | +2.000 +1.040 | +2.00 +7.00 -3.20
+260C [+2.000| See Note(@)[+1.110 | +2.00 [ +7.00 [ -3.20
+850C | +2.000 +1.190 | +2.00 +7.00 -3.20
-30°C +25°C +85°C Conditions
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit (See Figures 1-3)
Switching Times . ns VR to Vg, Vx to Clock, Pq to Vq, or,
Propagation Delay tpd VR2 to Vp, Vx to Clock, Py to Vq,
(50% to 50%)  V-Input 20| 50| 20| 50| 20|57 or, VR3 to Vp, Vx to Clock, P3 to V4.
Clock 20| 47| 20| 47| 20]s52 VRt to Va, Pq to Vq and P4 to Clock,
or, VR1 to V4, Py to Vp and P4 to Clock. ,
Clock Enable@ tsetup - - 25 - - - ns
Clock AWrmre@ o — — TE — — — - VRt toVp, PqtoVq, Py toClock
Rise Time (10% to 90%) t+ 1.0 35| 10|35 |10 ]| 38 ns v Vo v Clock. P v
Fall Time (10% to 90%) | 10|30 10]30] 1033 ns R1 1o V2, Vx toClock, Prto V.

NOTES: @ Maximum Power Supply Voltages (beyond which dev

IVeel + IVEEI =12 Vde.
@ Unused clock inputs may be tied to ground.

@ See Figure 3.

Vin to Channel A

VR1.VR2: VR3
—

P1)

P2
ral

/c

/C

Vxo——o

Pa o—o\o—

ice life may be impaired:

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

-3.2 Vdc

®

All Temperatures VR2 VR3
MC1650 +4.900 | -0.400
MC1651 +4.400 | -0.900

FIGURE 1 — SWITCHING TIME TEST CIRCUIT @ 25°C

Vout to
Channel B

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

All input and output cables to the scope are
equal lengths of 50-ohm coaxial cable.
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MC1650/MC1651

FIGURE 2 — SWITCHING AND PROPAGATION WAVEFORMS @ 25°C

The pulse levels shown are used to check ac parameters
over the full common-mode range.

V — Input to Output

Vi
Vin 50% %50% VR
Vie

Test pulses: ty,t_= 1.5+0.2 ns (10% to 90%)
f=5.0 MHz
50% Duty Cycle

TEST PULSE LEVELS

P P2 P3
mc1650 | mcies1 | mMc16s0 | mcies1t | mcieso | mcies
Vin +2100V | +2.100V | +5.000V | +4500V | -0.300V | -0.800V
VR +2.000V | +2.000V | +4.900V | +4.400V | -0400V | -0.900V
ViL +1.900V | +1.900V | +4.800V | +4.300V | -0.500V | -1.000V

Clock to Qutput

/———V,H +2.100 V
VR +2.000 V

VL + 1.900 V

+1.110 V

+0.310 V

50%

P4:t;,t_=152%0.2ns.

413



-MC1650/MC1651

FIGURE 3 — CLOCK ENABLE AND APERTURE TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin to Channel A Vee = +7.0 Vxyx = +2.0 Vout to Channel B

. 0.1
—_ it |
Vino— > + . I
VR o- - b " Q

o : ~lz 5 {
| | 50
I—A c ap— |
VEE ]
L—)|——L——08 Vgg = -3.2 Vde
= 0.1 uF
50-ohm termination to ground located
in each scope channel input.
All input and output cables to the scope
are equal lengths of 50-ohm coaxial cable.
Analog Signal Positive and Negative Slew Case
Vin Negative --_—-‘J/ Vg +100mV =+2.100 V
LN .
A : VR =2.000 V
Vi Positive D e~ __VR -100mV = +1.900 V
— ] Clock Enable
T Vig=+1.110V
VL =+0.310 V
Clock Aperture
Time
Q Positive
Q Negative y -1
<!
- 50% ‘
tpa g

Clock enable time = minimum time between analog and clock
signal such that output switches, and tpg (analog to Q) is not
degraded by more than 200 ps.

— ————— Clock aperture time = time difference between clock enable time
and time that output does rnot switch and V is less than 150 mV.

Note: All power supply and logic levels are
shown shifted 2 volts positive.
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'~ MC1650/MC1651

FIGURE 4 — PROPAGATION DELAY (tpg) versus
INPUT PULSE AMPLITUDE AND CONSTANT OVERDRIVE

Vin 0—q

Test Circuit

50i
Vref = Gnd L

——1—j+ > |
D Q
== |
I % Device | 50
\ _ 50
t C a
L | |
Positive Pulse Diagram Negative Puise Diagram
Positive
Overdrive
} Vin
Vref
tpd
50% Q

Input switching time is constant
at 1.5 ns (10% to 90%).

Propagation Delay versus Pulse Amplitude

5
£ /
w4 nstant @
S = = — Positive Going Pulse /
= ative Going Pulse MC1650 /
4 i,
3 A
o MC1651
Z, \é b
= ¥ P
] P¢g YV
£, A
g afld

erenced to Pa, Pg = 20 mV >
0 L1t I =]
0.01 0.10 0.20 0.50 1.0 25

PULSE AMPLITUDE Pp, Pg (VOLTS)
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MC1650/MC1651

FIGURE 4 (continued)

Propagation Delay versus Overdrive

\ T TTTTIT 1 T 1T
= Pa, Pg Constant @ 100 mV
£ \ = — — Positive Overdrive (Pp)
§ 2 \ Negative Overdrive (Pg)
w tpd is measured from Vref on the input
to 50% on the output.
E A\ mciss0 " on e st
> \
3 N
a
S | Mcig514 )\
! \
N
g N
< N\ tpd is referenced to 2.5 V overdrive.
N ~ P
. ._ [ T4 [T
0.01 0.02 0.04 0.07 0.10 02 03 05 07 1.0 25 10

OVERDRIVE (VOLTS)

FIGURE 5 — LOGIC THRESHOLD TESTS (WAVEFORM SEQUENCE DIAGRAM)

ol

;F

wet————t—-—— - - —-——

[e]]

Sequential
Test Number
(See Test Table)

_E‘_

F R SN R ———
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MC1650/MC1651

FIGURE 6 — TRANSFER CHARACTERISTICS (Q versus Vi)

Test Configuration

. .
Differential - ]

Input > I

Vin >— Do Q Q

o t
| % Device |
ViH O i c a -——{ 50
Vref -2.0 Vdc
-2.5 Vdc K Vyef < +2.5 Vdc
Typical Transfer Curves
0
. R
]
-
(=]
=
& <€ Logic "1"
<
5
o
>
=
=]
&
=
2
g J
S S . Logic 0"
-2
-20 -15 -10 -5 5 10 15 20

Vref
Vin, DIFFERENTIAL INPUT VOLTAGE (m VOLTS)




MC1650/MC1651

FIGURE 7 — OUTPUT VOLTAGE SWING versus FREQUENCY

(A) Test Circuit

FREQUENCY (MHz}

B —
~o | I
|+
V2 >— ) a a
‘[:-:- | % Device | 50 50
ViHO— ! ~Z a 2.0 vdc
| |
L
(B) Typical Output Logic Swing versus #requancy
0.850 MC1651
5
S 0650 \\ A N
= NEAN NN
3 NN A\
© 0.450 A N \
»
<C
w
a
= NAWANE
~ 0.250 N
Z 50\ 79\_100\ | 200p\
o . +Input Voltage 1000
0.050 mV Peak to peak
1 20 30 50 70 100 200 300
FREQUENCY (MH2)
MC1650 .
0.850
_ N~ N N
< N ‘\ N
5
2 0.650 P> AN ™ I
5 \\ N \ NN
a.
5 w450 N\ \ N
> AN
&
§ 0.250 N < \ \
x 0 75 Iﬂl]\ 200\ |} 0
§ Input Voltage ——— T |
0.050 mV Peak to Peakl
10 20 30 50 70 100 200 300




MC1650/MC1651

FIGURE 8 — INPUT CURRENT versus INPUT VOLTAGE
TEST CIRCUIT
Vee
-I_ & 4 0+5.0 Vdc
0.1 uF I I
- T
V1 | 50
V2 D Q
| | -2.0 Vdc
= | _ 50
I e
VIH l |
tinf | |
| ° oy
| |
}.—h c a &I
L Vee Gnd  Gnd J
0.1uF |8 |1 16
-L-__) Vee =
-6.2 Vdc
Typical MC1650 (Complementary Input Grounded) Typical MC1651 (Compl y Input Gi ded)
’ l 30
5 | st 25 :
-300 +250C | ..t s . =300C | | Lfee
z N o _ § 0 N P
2 = = -] +250C
% . -1 E
= 850C A —
30 3 o ——
= —— 5 10 - ==
g g
E & ' o¢
= Zs ﬁ;’ +85
-5 0
- ﬁ!.p—;T""
25 -2 -1 1] + +2 425 -1 0 1 2 25

Vin, INPUT VOLTAGE (VOLTS)

Vin, INPUT VOLTAGE (VOLTS)




MC1654

BINARY COUNTER

TRUTH TABLE

INPUTS OUTPUTS
R|SO| S1|s2|s3|C1| C2]Q0| Q1]Q2] Q3
110 of|o o|o|o|oO o|lo 0
[¢] 1 1 1 1 0] ¢ 1 1 1 1
oo 0}o0 [ ] ] No Count
0| o0 0|0 0 1 No Count
of|o ol|lo|oO . (o] ol|o 0
o] o o] o o] . 1 o] V) o
ol o 0|0 0 . 0 110 0
o|o 0|0 [ .o 1 110 0o
0 o] 0 o [} .o o] (4] 1 o]
oo 0|0 0o . 1 ol o}
ojfojojo|o B o |1 |1 [¢]
o}lo 0|0 0 . 1 1 1 0
o}o 0|0 0 . o] o]0 1
ofo ol|o [} .o 1 olo 1
o|o 0|0 [} .. [} 1|0 1
o o 0 (o] [¢] . 1 1 o 1
oo oo 0o e 0 o (1 1
o] o o] (o] o .. 1 0 1 1
o|o 0|0 0 . [} 1 1 1
oj]o olo o .. 1 1 1 1

@ = Don’t Care
i —/—V|H Clock transition from V| to V y
Vic may be applied to C1 or C2 or both
for same effect.

The MC1654 is a four-bit counter capable of
divide-by-two, divide-by-four, divide-by-eight,
or divide-by-16 functions. When used inde-
pendently, the divide-by-16 section will toggle
at 325 MHz fypically. Clock inputs trigger on
the positive-going edge of the Clock pulse.

Set and Reset inputs override the Clock,
allowing asynchronous ‘‘set” or ‘/clear.’”” Indi-
vidual Set and common Reset inputs are pro-
vided, as well as complementary outputs for the
first and fourth bits. True outputs are available
at all bits.

Power Dissipation = 750 mW typ
fTog = 325 MHz typ

J

L SUFFIX
CERAMIC PACKAGE
K CASE 620
soT:a Qo 5 s1 Q1 6 s2 9 Q2 11 S3 14 Q3 12
L= L L=l [
s s s
D at D o} D al D QH
a4 G4 a4 G4
. Ry Rt Ry Rt
Clock 1 15 0——c1 :
Clock 2 2 o——c2 Qb c Lc c o
R R
Reset 10 O l l J
5 6
Qo 4 Qa3 13

Vee=1.16

VEE

=8
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MC1654

ELECTRICAL CHARACTERISTICS

-30°C +25°C +85°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current g — - — 200 — — mAdc
Input Current linH mAdc
Reset — — — 1.00 | — -
Set, Clock — — — 0.60 — -
Switching Times ns
Propagation Delay thd
Clock 1.0 29 | 1.0 | 27 1.0| 31
Set, Reset 20| 391 20| 3.7 | 20| 4.1
Rise Time (10% to 90%) t+ 1.0 29 | 10| 2.7 | 1.0| 3.1 ns
Fall Time (10% to 90%) t- 1.0 28 | 10| 26 | 1.0| 3.0 ns
Maximum Toggle Frequency ftog 260 — 300 — 260 - MHz

For Vou/VoL testing reset all four flip-flops by applying R 51 to Reset and apply V|| min
to Set inputs, or set all four flip-flops by applying R p ¢ simultaneously to all Set inputs and
apply V{_min to Reset. For Voya/VoLa testing follow the same procedure using P2

and V| Amax-

Pa1 |

4-21
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MC1658

VOLTAGE-CONTROLLED

MULTIVIBRATOR

Bias Filter 12 O—

ol

Input Filter 13 O——

Cx1,,Cx2
11T-1'\-—T14
Vex 20— Q——oO06

—

The MC1658 is a voltage-controlled multi- \
vibrator which provides appropriate level shift-
ing to produce an output compatible with
MECL {1l and MECL 10,000 logic levels. Fre-
- quency control is accomplished through the use
of voltage-variable current sources which con-
trol the slew rate of asingle external capacitor.
The bias filter may be used to help eliminate
ripple on the output voltage
frequencies and the input filter may be used to

Veeq = Pin1
Vce2 = Pin s
VEg =Pin 8

decouple noise from the analog input signal.

levels at high

L SUFFIX P SUFFIX F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
K CASE 620 CASE 648 CASE 650 /
FIGURE 1 — CIRCUIT SCHEMATIC
Vecez  Veer
590 1
3100 1oo£
A 4
Q a o6 @
v 1k J) 1000 <
cx 2
"i I\ 12 Bias Filter
31k
Cx 110— ) ._KW 014 Cx
B ‘80 30 L
1 k%: 1k 250

Input Filter 130

250

h 4
A 4 125 b 125
4
L
3 500 500 362 2500
) 1
o8
VEE
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TEST VOLTAGE VALUES

@ Test Vdc £1%
Temperature VIH Vi | V3 | ViHa | VEE
-30°C 00 | -20]|-10| +20 | -5.2
+25°C 0.0 | -2.0|-1.0 | +20 | -5.2
. o}
ELECTRICAL CHARACTERISTICS +85°C 00 | -20]-1.0] +20 | 52 |
-30°C -+25°C +85°C
Characteristic Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current Ig - — - 32 — - mAdc VIH to Vcx Limit applies for @ or @
Input Current linH — — - 350 — - nAdc V4 to Vex @ .
Q" High Output Voltage \ -1.045|-0.875| -0.960 | -0.810| -0.890| -0.700 Vdc
— 9 d g OH V3 to Vex. Limits apply for @ or @
Q" Low Output Voltage VoL -1.890]-1.650] -1.850 [ -1.620| -1.830-1.575 Vdc
AC CHARACTERISTICS
Symbol Min Max Min Typ Max Min Max Unit Conditions See Figure 2.
Rise Time (10% to 90%) t+ — 2.7 — 1.6 2.7 — 3.0 ns
Fall Time {(10% to 90%) t- — 2.7, — 1.4 2.7 = 3.0 ns VIHA to Vex, CX2 @ from pin 11 to pin 14.
Oscillator Frequency fosc1 130 - 130 155 175 110 - MHz
fosc2 - — 78 90 100 — - MHz VIHA to Vex, CX1 @ from pin 11 to pin 14.
Tuning Ration Test RO | - - | 31 | a5 | - - - — | cx1 @ from pin 11 to pin 14.

@ Germanium diode (0.4 drop) forward biased from 11 to 14 (11 —pp}——14).
@ Germanium diode (0.4 drop) forward biased from 14 to 11 (11 ——j@——14).
Output frequency at Vgx = Gnd

@ TR= Output freduency atVgx =-2.0V

@ Cx1 = 10 pF connected from pin 11 to pin 14.
(8) Cx2 = 5 pF connected from pin 11 to pin 14.



MC1658

FIGURE 2 — AC TEST CIRCUIT AND WAVEFORMS

Vce
?+2.0 Vdc
%1 %5- %0,1 uF
Veer Vecca =
0.01 uF . Coax
. ‘E= 12|Bias T ) Channel A"’
)I - Filter @ 6 Input 2
0.001 pF13 Input
he F"Fiiter .
= Coaxial Cables
o2 {Vex (Equal lengths, typ 2 places)
To Scope
11
e Cx
0.1 uF =< Cx
I 14 Cx _| 4 Channel *'B”’
Q DCoéx Input 2

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

All input and outpui cables to the scope are
equal lengths of 50-ohm coaxial cable. Wire
length should be < 1/4 inch from TPj, to input

i . pin and TP+ to output pin.

Note: All power supply and logic levels are

shown shifted 2 volts positive.
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MC1658

FREQUENCY (MH2)

FIGURE 3 — OUTPUT FREQUENCY versus CAPACITANCE FOR
VARIOUS VALUES OF INPUT VOLTAGE

FIGURE 4 — RMS NOISE DEVIATION
versus OPERATING FREQUENCY

1000
150 MHz @ 5.0 pF 10,000 R
~J_. | | ” l z T 1 T
100 S—.75 MHz @ 5.0 pF o Veg = +5.2 Vdce y
=ag— 1t = Vgg = 0.0 Vde ,A 111
S 1T I A B A <
T T it 2 Yy
H 35 MHz @ 5.0 pF S 1000 4
~ . =
N N >z o
10 o 0 A
z:z
S 2% 100 =
Vcx = 0 Vde ANBA g —
T =
U T T >N i« gi
1.0 Vex = -1.0 Vde 5 ~ DC CONTROL INPUT = 4.0 Vdc ]
R = 10~ 111 Lo Ll
LR N
Viex =120 vde 0.1 1.0 10 100
L) \d f, OPERATING FREQUENCY (MHz)
LI
1.0 10 100 1000 10,000
cx(pF)
FIGURE 5 — FREQUENCY-CAPACITANCE PRODUCT versus
CONTROL VOLTAGE (Vcx)
w
Q
N
T
b3
-
5wl 1L T [ T T T 1
[a] [ (pF)= Frequency-Capacitance Product at Desired Vox
1400 | “X )
o Desired Frequency (MHz)
c 1300
w
8 1200
Z 1100 7
[ 1000 A
o /
< 9200 /,
<
$ 800 - 7
> 700
o pd
z 600 e
Y 500 ~
] /
w 400 =
o .
[ 300
x
o
. -20 -18 -16 -14 -12 -10 -08 06 04 02 0
o

Vex. INPUT VOLTAGE (Vdc)
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MC1660

DUAL 4-INPUT GATE

(1) 13

X=A+B+C+D
Y=A+B+C+D

® 42

(@) 52 3 @
(100 62 2 (6)
(11 7-2

(14) 10

(15) 11 14 (2)
(16) 12 15 (3)

Vcgt = Pin 1 (5)
Vcca = Pin 16 (4)
VEg = Pin 8 (12)

tpg = 0.9 ns typ (510-ohm load)
= 1.1 ns typ (50-ohm load)

Pp = 120 mW typ/pkg (No load)

Full Load Current, |I|_ = -25 mAdc max .

L SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 650
Numbers at ends of terminals denote pin numbers for L package
Numbers in parenthesis denote pin numbers for F package
-30°C +25°C +85°C
Characteristic Symbol Min Max Min Max Min Max Unit
Power Supply Drain Current Ig — — - 28 — — mAdc
Input Current linH - - - . 350 - - kAdc
Switching Times ns
Propagation Delay tt= 0.6 1.8 0.6 1.7 0.6 1.9
=+ 0.6 1.6 0.6 1.5 0.6 1.7
Rise Time, Fall Time tt - 0.6 2.2 0.6 2.1 0.6 2.3 ns
(10% to 90%) -
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MC1662

QUAD 2-INPUT NOR GATE

A
P o e
N Veer = Pin 1 (5)
(10) Gm3 P Veeo = Pin 16 (4)
an 7 Vgg = Pin8(12)

(14) 10
14 (2) .
(15) 1 tpg = 0.9 ns typ (610-ohm load)
(16) 12 = 1.1 ns typ (50-ohm load)
(1) 13 15 3 , Pp =240 mW typ/pkg (No load)
Full Load Current, I = -25 mAdc max

X=A+8B

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

Number at end of terminals denotes pin number of L package.
Number in parenthesis denotes pin number for F package.

-30°C +25°C +85°C
Characteristic Symbol Min Max Max Max Min Max Unit
Power Supply Drain Current Ig — — - 56 — - mAdc
Input Current linH — — — 350 — — uAdc
Switching Times ns
Propagation Delay tt- 0.6 1.6 0.6 1.5 0.6 1.7
t=+ 0.6 1.8 0.6 1.7 0.6 1.9
Rise Time, Fall Time tht 0.6 2.2 0.6 2.1 0.6 2.3 ns
(10% to 90%) )
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MC1664

QUAD 2-INPUT OR GATE

(8)
(9)
(10)
(11)

(14) 10
(15) 11
(16) 12
(1) 13

Veeq = Pin 1(5)
Vce2 = Pin 16 (4)
VEE = Pin 8 (12)

0.9 ns typ (510-ohm load)

1.1 ns typ (50-ohm load)

Pp = 240 mW typ/pkg (No load)

Full Load Current, I = -25 mAdc max

tpd =

L SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 650
Number at end of terminals denotes pin number of L package.
Number in parenthesis denotes pin number for F package.
-30°C +25°C +85°C
Characteristic Symbol Min Max Min Max Min Max | Unit
Power Supply Drain Current Ig — — - 56 — - mAdc
Input Current linH - - - 350 - - uAdc
Switching Times ns
Propagation Delay ttt 0.6 1.6 0.6 1.5 0.6 1.7
’ = 0.6 1.8 0.6 1.7 0.6 1.9
Rise Time, Fall Time tht 0.6 2.2 0.6 2.1 0.6 2.3 ns
(10% to 90%) ’ '
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MC1666

DUAL CLOCKED R-S FLIP-FLOP

(9) 55 ap—2 (8)
(11) 7-mc

(8) 4 R ap—3 (7)

(16) 12 =g ap~—15 (3) L SUFFIX

(14) 9 -=~cC CERAMIC PACKAGE
(1) 13 -=fR ab—14 (2) CASE 620

TRUTH TABLE

S R C Qn+1

¢ ) 0 Qp

0 0 1 Qn

1 [0} 1 1

0 1 1 0 F SUFFIX

1 1 1 N.D. CERAMIC PACKAGE
¢ = Don’t Care CASE 650

N.D. = Not Defined

= Pin 1(5
tpd = 1.6 ns typ (510-ohm load) VCC1_ ‘m (5)
= 1.8 ns typ (50-ohm load) ) Veez = Pin 16(4)
. Vv =Pin 8(12)
Pp = 220 mW typ/pkg {No Load) EE

Number at end of terminal denotes pin number for L package
Number in parenthesis denotes pin number for F package

-30°C - +25°C +85°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current IE - - — 55 — — mAdc
Input Current linH pAdc
Set, Reset — — - 370 - _
Clock C i — — — 225 | — .
Switching Times ns
Propagation Delay tpd
Clock 1.0 | 2.7 1.0] 25 1.1 2.8
Set, Reset 1.0 25 1.1 2.3 1.1 2.7
Rise Time (10% to 90%) t+ 08| 28 | 08| 256 | 09| 29 ns
Fall 'Time (10% to 90%) t- 05)] 24 |05] 22 | 05| 26 ns
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MC1668

DUAL CLOCKED LATCH

[
(9) 5——t

s
(10) 6 —™p Q 2 (6)

(11) 7—MC 5L—3 (7)

R

(8) 4———J
(16) 12——ﬁL

(15) 11 — ™D aM—15 (3)

(14) 9 c ap——14 (2)

(1)13——ﬂ

TRUTH TABLE

S R D c Qn+1
o [¢] ¢ (] Q,
1 (4] [ (] 1

o 1 ¢ <] ¢}

1 1 ) 3} ..
] 4 ] 1 ‘0
¢ ¢ 1 1 1

**OQOutput state not defined @ = Don’t Care

N

L SUFFIX

CERAMIC PACKAGE

CASE 620

F SUFFIX

CERAMIC PACKAGE

CASE 650

Vees = Pin 1 (8)
Vceg = Pin 16 (4)
VEg = Pin8 (12)

tpd = 1.6 ns typ (510-ohm load)
= 1.8 ns typ (50-ohm load)

Pp =220 mW typ/pkg (No load)

)

Number at end of terminal denotes pin number for L package

Number in parenthesis denotes pin number for F package

-30°C +25°C +85°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current Ig - - — 55 — - mAdc
Input Current linH nAdc
Data, Set, Reset - - — 370 — -
Clock — — — 225 — -
Switching Times ns
Propagation Delay tpd N
Clock 10| 2.7 10| 25 | 11 28
Set, Reset 10 25 |10 23| 11 2.7
Rise Time (10% to 90%) t+ 08| 28 09| 25 | 09| 29 ns
Fall Time (10% to 90%) t- 05| 24 |05| 22 | 05| 26 ns
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MC1670

MASTER-SLAVE
FLIP-FLOP

f Master slave construction renders the
(9) 5 S MC1670 relatively insensitive to the shape of

L the clock waveform, since only the voltage

(11) 7¢1 levels at the clock inputs control the transfer of
(14) 902:3) . B0 2 (6) information from data input (D) to output.
When both clock inputs (C1 and C2) are

in the low state, the data input affects only the
"Master’’ portion of the flip-flop. The data
present in the ‘’Master’’ is transferred to the
‘“Slave’” when clock inputs (C1 ““OR’” C2)

(8) 4 R . . are taken from a low to a high level. In other
words, the output state of the flip-flop changes

on the positive transition of the clock pulse.

While either C1 ""OR" C2 is in the high

state, the ‘"Master’’ (and data input) is disabled.

(15) 11 D—— B3 3(7)

TRUTH TABLE Asynchronous Set (S) and Reset (R) over-
A 5 5 < o Veeq = Pin 1(5) ride Clock (C) and Data (D) inputs.
T ) P s n Vg2 = Pin 16(4)
H L ] ] L YEE = Pin8(12) Power Dissipation = 220 mW typical (No Load)
H H [} ¢ [N.D. fTog= 350 MHz typ
L L L L | an
L L L | /| L
L L L H | an
L L H L | an
L L H |/ | H
L L H H | an
@ = Don’t Care .
ND = Not Defined L SUFFIX F SUFFIX
c=C1+C2

CERAMIC PACKAGE CERAMIC PACKAGE

k CASE 620 CASE 650 /

Number at end of terminal denotes pin number for L package
Number in parenthesis denotes pin number for F package

-30°C +25°C +85°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unij:
Power Supply Drain Current I — - — 48 — — mAdc
Input Current linH MmAdc
Set, Reset — - — 550 — — .
Clock — — — 250 — -
Data — — — 270 - [ =
Switching Times ns
Propagation Delay tpd 1.0 2.7 1.1 25 1.1 29
Rise Time (10% to 90%) t+ 09 | 2.7 10| 25 1.0 29 ns
Fall Time (10% to 90%) t- 05| 21|06 19| 06| 23 ns
Setup Time tgr - — 0.4 - — - ns
tgQ" — — ‘0.5 - - -
Hold Time tH 1" - - 0.3 - - - ns
tHQ" — — 05 - - -
Toggle Frequency fTog 270 — 300 — 270 — MHz
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MC1670

FIGURE 1— TOGGLE FREQUENCY WAVEFORMS

Clock Input

T LTI ]I fof \ °v
AWANAWAT NN

—+0.31V

The maximum toggle frequency of the MC1670
has been exceeded when either:
1. The output peak-to-peak voltage swing falls below
600 millivolts,
OR

2. The device ceases to toggle (divide by two).

FIGURE 2 — MAXIMUM TOGGLE FREQUENCY (TYPICAL)

Vgias (VOLTS DC)

+1.080
+1.000

T T T
Ta=25°C |

+0.950

Vce = +2.0 Vdc

+0.900
+0.850

Vgg = -3.2 Vdc

+0.800

~\

+0.750

A

+0.700
+0.650

+0.500

+0.450

Figure 2 illustrates the variation in toggle
frequency with the dc offset voltage (Vgjas)
of the input clock signal.

Figures 4 and 5 illustrate minimum clock
pulse width recommended for reliable operation

+0.400
+0.350
+0.300

+0.250
176 225 275 325 375 425

of the MC1670.

Tog (MH2)

FIGURE 3 — TYPICAL MAXIMUM TOGGLE FREQUENCY

versus TEMPERATURE
w
-J 400
Q
8%
83
g E 350 —
> .
29 =
<8
E. 3 300
5c
Euw
3 25
g o
s
] )
-30 o] 25 50 85
Ta. AMBIENT TEMPERATURE (°c)
Temperature -30°C +25°C +85°C
VBias +0.660 Vdc | +0.710 Vdc +0.765 Vdc

Note: All power supply and logic levels are
shown shifted 2 volts positive.
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MC1670

FIGURE 4 — MINIMUM “DOWN TIME"” TO CLOCK
OUTPUT LOAD = 5082

HH

T

CLOCK

SCALE
250 mV/DIV

QorQ

| +—*
IRy SAITEE s e

1.0 ns/DIV.

FIGURE 5 — MINIMUM ““UP TIME"” TO CLOCK
QUTPUT LOAD = 5052

I
I
+ <
- Qor Q
+ B g
> M- A H-HH
42 3/
N 3
és 7 .
9o st
wn .
o~
[ :E\ CLOCK
1.0 ns/DIV.
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MC1672

TRIPLE 2-INPUT
EXCLUSIVE-OR GATE

(8) 3 X

) 52(6)

::2: 121;:(2)

((11:)) 1; 15(3)
X=A®B+A®B L SUFFIX

CERAMIC PACKAGE
CASE 620

Vce1 = Pin 1(5)
Vceo = Pin 16 (4)
Vegg = Pin 8(12)

tpd = 1.1 ns typ (510-ohm load)
= 1.3 ns typ (50-ohm load)

Pp =220 mW typ/pkg

Full Load Current, ||_ = -25 mAdc max F SUFFIX

CERAMIC PACKAGE
CASE 650

.

Number at end of terminal denotes pin number for L package.
Number in parenthesis denotes pin number for F package,

) -30°C" +25°C +85°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current Ie — — — 55 — — mAdc
Input Current uAdc
A Inputs linH - - — 350 — —
} B Inputs linH _ - - 270 — —
Switching Times ' ns
i -+ | — . — . - .
B Inputs { t++, t—+ — 25 - 2.3 - 238
‘ tH-t— | — 25 | — 23| — | 28
Rise Time (10% to 90%) t+ — 2.7 — 25 - 29 ns
Fall Time (10% to 90%) t— — 24 — 2.2 — |'26 ns
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MC1674

TRIPLE 2-INPUT
EXCLUSIVE-NOR GATE

(8) 3 X

(9) 5 ,D. 2@

::g: 1: 'D- 14(2)

iy al)e s
X=AeB+AeB ‘ L SUFFIX

CERAMIC PACKAGE
CASE 620

Vcei = Pin 1(5)
Vcca = Pin 16 (4)
VeEg = Pin 8(12)

tpd = 1.1 ns typ (510-ohm load)
= 1.3 ns typ (50-ohm load)
Pp = 220 mW typ/pkg
Full Load Current, I|_ = -25 mAdc max

F SUFFIX
CERAMIC PACKAGE
CASE 650

. /

Number at end of terminal denotes pin number for L package.
Number in parenthesis denotes pin number for F package.

-30°%c | +25°%C +85°C
Characteristic Symbol | Min | Max [ Min | Max | Min | Max Unit
Power Supply Drain Current Ig - - — 55 - - mAdc
Input Current MHAdc
A Inputs linH - - - 350 - -
B Inputs linH — — — 270 — — .
Switching Times ns
Propagation Delay A Inputs\{ t++, t—+ — 2.0 — 1.8 - 2.3
t+—t—— - 2.1 - 1.9 — 2.4
B Inputs{ t++, t—+ — 2.5 - 2.3 - 2.8
t—t— | — 25 — 2.3 - 28
Rise Time (10% to 90%) t+ — 2.7 — 25 — 29 ns
Fall Time (10% to 90%) t— - 2.4 - |22 - 2.6 ns
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MC1678

BI-QUINARY COUNTER

4 R

The MC1678 is a four-bit counter capable of provided, as well as complementary outputs
divide-by-two, divide-by-five, or divide-by-10 - for the first and fourth bits. True outputs
functions. When used independently, the divide- are available at all bits.
by-two section will toggle at 350 MHz typically, DC Input Loading Factor R = 2.40
while the divide-by-five section will toggle at ‘é; = ?;;

325 MHz typically. Clock inputs trigger on the
positive going edge of the clock pulse.
Set and Reset inputs override the clock,

S =1.00
DC Output Loading Factor = 70

allowing asynchronous ‘“‘set’” or ‘clear”. Power Dissipation = 750 mW typ
Individual Set and common Reset inputs are fTog = 350 MHz typ
S0 14 Qo 13 S1 10 Q1 1 S2 3 Q2 4 S3 7 Q3 6
o .

D
Q’ 2 Q’ Q D2 Q'
R Rt Ry— RT
‘Rt c1 Rt
Clock 15 O——C1 a —C2 Qo c2 Q c2 - @
R R l_ R R

Reset 9 O
L

\ Go 12 2 c2 a3 s ‘/

COUNTER TRUTH TABLES

BCD - BI-QUINARY
(Clock connected to C1 (Clock connected to C2
and QO connected to C2) and Q3 connected to C1) RS
COUNT| Qo | Q1 Q2 Q3 COUNT | Q1 Q2 Q3| Qo0 [} R S |Qn+1
o] L L L L o L L L L o) L L Qn
1 H|l Lo | o]t 1 [FI B N o | n || L
2 L H L L 2 L H L L
3 H H L L 3 H H L L ® L H H
4 L L H L 4 L L H L ¢ H H [ ND
5 H L H L 5 L L L H ~ ;
6 L H H L 6 H L L H ¢ = Don't Care
7 H H H L 7 L H L H ND = Not Defined
8 L L L H 8 H H L H
9 H [N L H 9 L L H H
COUNTER STATE DIAGRAM — POSITIVE LOGIC
Clock connected to C2 X Q0 connected to C2
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MC1678

ELECTRICAL CHARACTERISTICS

. -30°C +25°C +85°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current I — — - 200 - - mAdc
Input Current linH mAdc
Reset - — - 1.00 - —
c2 - - — 0.70| - —
Set, Clock — — — 0.45 — —
Switching Times ns
Propagation Qelay tpd .
Clock to QO, Q0 _ 10 | 29 1.0 2.7 1.0 | 3.1
C2to Q1,Q2,0Q3, Q3 10| 3.2 1.0 3.0 10| 34
Set, Reset ., 2.0 3.9 2.0 3.7 2.0 4.1
Rise Time (10% to 90%) t+ 10| 29 10| 2.7 1.0 ] 31 ns
Fall Time (10% to 90%) t— 10| 28 10} 26 ) 10| 3.0 ns
Toggle Frequency fTog MHz
Qo 260 - 300 - 260 -
Q3 250 - 275 — 250 —
APPLICATIONS INFORMATION
With the addition of a single gate package,
the MC1678 will count in a fully synchronous
mode, as shown below. :
S0 14 Qo0 13 s1 10 Q1 11 s2 3 Q2 s3 7 Q36
) ] o o T t‘r
l__ s L_ s |:_ s _ s
D1 Q B1 Q B1 Q B Qi
Q’ B2 Q Q’ B2 Q'
? Ry Ry R Ry
1/2 MC1662 Clock )
15 - iT SO | _
’:DO—O—‘CI a —c2 o1 c2 a c2 om
1 R _l R |’ R R
Reset 9 O
Qo 12 % T 2 c2 _6
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MC1688
DUAL 4-5-INPUT
OR/NOR GATE. -

-

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

(7)3
(6)2

(2)14
(3)15

VC,C1 = Pin 1(5)
Vce2 = Pin 16(4)
-VEg = Pin 8(12)

tpg = 0.8 ns typ
Pp = 125 mW typ/pkg (No Load)

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE

Output Rise and Fall Times CASE 650
(10% to 90%) ‘1.1 ns
Number at end of terminal deques pin mjmbﬁr for ‘L packagé
Number in parenthesis denotes pin number for F paclgage
‘ . -30° " +25°C +85°C
Characteristic - ' Symbbl Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current Ig - — - 30 — - mAdc
Input Current linH - - - |30 | - - ‘rAdc
Switching Times - - ns
Propagation Delay - tpd o5 15|05 13| 05| 15
Rise Time, Fall Time S t+, t— 05 16 | 05 1.4 05 1.6 ns
(10% to 90%)
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MC1690

. UHF PRESCALER
TYPE D FLIP-FLOP

—

11
(1 7 c1i> a2 (&
(14) 9 c2
15) 11 D1
( am—3 7 L SUFFIX
(16) 12 D2 ) CERAMIC PACKAGE
CASE 620
TRUTH TABLE
Cc D Qn+1 Vce1 = Pin 1(5)
T P an, . Vece2 =PP.in 16 (4) F SUFFIX
H 2 Sn Vee = Pin 8(12) CERAMIC PACKAGE
= - - CASE 650
7 H H
c=c1+cC2 ¢ = Don’t Care Pp = 200 mW typ/pkg (No Load)
D=D1+D2 fTog = 500 MHz min

\_ J

Number at end of terminal denotes pin number for L package
Number in parenthesis denotes pin number for F package

-30°C +25°C +85°C _
Characteristic . Symbol | Min| Max Min Max Min | Max Unit
Power Supp‘l\? Drain Current ' I — — — 59 — — mAdc
Input Current linH mAdc
Pins 7,9 — - — 250 - -
Pins 11,12 — - - 270 - —
Switching Times Min | Typ | Max ns
Propagation Delay tpd — — - 1.5 — - -
Rise Time, Fall Time t+,1- - - -1 13| - - | - ns
(10% to 90%)
Setup Time tsetup - — - 0.3 - - — ns
Hold Time thold - - — 0.3 - — -
Toggle Frequency fTog 500 — | 500 540 | — | 500 | -— MHz "~
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MC1690

FIGURE 1 — TOGGLE FREQUENCY TEST CIRCUIT

Vees = Veez =
Vin +2.0 vdc Vout
Coax Coax
$ s0
:»
) T
0.1 uF " TPout
Sine Wave Generator, O N
AC Coupled Il

AAA

All input and output cables to
the scope are equal lengths of
50-ohm coaxial cable.

|
sl
S 100* |
VBias =+0.71Vde o] ) |
(Use High Impedance
Probe to Adjust VBias)

dc Supply 0—ov—— ¢

50

77

0.1 uF

HI
H—AAA
1]

*Non-inductive type.

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

FIGURE 2 — TOGGLE FREQUENCY WAVEFORMS

Ta =25°C
— +1.11V
Clock Input
500 MHz —== +0.71 Vgjas .
The maximum toggle frequency of the MC1690 has been
— +031V exceeded when either: -
1. The output peak-to-peak voltage swing falls below
600 millivolts,
OR
QorQ 600 mV min 2. The device ceases to toggle (divide by two).
Output

Note: All power supply and logic levels are shown shifted 2 volts positive.
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MC1692

QUAD LINE RECEIVER

@8 4
© 5j>~—2 (6)
(11) 7
(10) Gj>-_3 2 ‘
(14) 10 L SUFFIX
(18) 11 j>~” (2) CERAMIC PACKAGE
1 13 . CASE 620
3
(16) 12 j> ( Vo) = Fin 1 ()
Ve 9 (13) Vcez = Pin 16 (4)

VEE = Pin8 (12) .

tpd = 0.9 ns typ (610-ohm load)
= 1.1 ns typ (50-ohm load)

Pp = 220 mW typ/pkg (No Load) F SUFFIX
Full Load Current, || =-25 mAdc max ‘CERAM|C PACKAGE
CASE 650
Numbers at ends of terminals denote pin numbers for L package
Numbers in parenthesis denote pin numbers for F package
-30°C +250C - +85°C
Characteristic Symbol Min Max Min Max Min Max Unit
Power Supply Drain Current Ie — - — 50 — .= mAdc
Input Current lin - - — 250 - - uAdc
Input Leakage Current IR — — — - 100 — — nAdc
Reference Voltage Vgg [-1.375] -1.275 | -1.35 -1.26 | -1.30 -1.20 | Vdc
Switching Times ns
_Propagation Delay t+ 0.6 1.6 0.6 1.5 0.6 1.7
th- 0.6 1.8 0.6 1.7 0.6 1.9
Rise Time, Fall Time tt - 0.6 2.2 0.6 2.1 0.6 2.3 ns
(10% to 90%)
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MC1692

APPLICATION INFORMATION

The MC1692 quad line receiver i1s used primarily to receive
data from balanced twisted pair lines, as indicated in Figure 1.
The line is driven with a MC1660 OR/NOR gate. The MC1660
is terminated with 50 ohm resistors to -2.0 volts. At the end of
the twisted pair a 100 ohm termination resistor is placed across
the differential line receiver inputs of the MC1692. I|llustrated in
Figure 2 is the sending and receiving waveforms at a data rate of
400 megabits per second over an 18 foot twisted pair cable. The

waveform picture of Figure 3 shows a 5 nanosecond pulse being
propagated down the 18 foot line. The delay time for the line
is 1.68 ns/foot.

The MC1692.may also be applied as a high frequency schmitt
trigger as illustrated in Figure 4. This circuit has been used in ex-
cess of 200 MHz. The MC1692 when loaded into 50 ohms will
produce an output rising edge of about 1.5 nanoseconds.

MC 1660 18 Ft MC1692
Twisted
(e
FIGURE 1 — LINE DRIVER/RECEIVER
50
50 50 Vgg =-5.2 Vdc
Vrr=-2V Vrt=-2V
FIGURE 2 — 400 MBS WAVEFORMS FIGURE 3 — PULSE PROPAGATION WAVEFORMS
Sending ‘ . . Sending
End End
2 ns/cm 5 ns/cm
Receiving
End Receiving
End
Vgg = -5.2V
Ya
6 MC1692
-1.3 \(f—k:
7 5 3 FIGURE 4 — 200 MHz SCHMITT TRIGGER

0.01 001 350
uF uF

o

Vrr=-2V
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MC1694

4-BIT SHIFT REGISTER

FLIP-FLOP TRUTH TABLE

Tnputs Output The MC1694 is a 4-Bit register capable of
DICIRIS| an shift rates up to 325 MHz (typical) in the
0lo|olo| ans shift-right mode, accepting serial data at either
ofo|of1 1 data input D1 or D2. A master reset and
g g : o o individual set inputs override the clock allowing

! asynchronous entry of information.
o(1|0j0 o]
of1faf1 1 )
ol1l1l0 I} DC Input Loading Factors
o{1|1]1 . Reset= 2.5 Set= 1.0
110 0f0| Qnq Clock = 1.6 Data= 0.9
1{0| 01 1 ]
1lol1]o o Veer = 1 DC Output Loading Factor = 70
1jop141 . Vcea = 16 Total Power Dissipation = 750 mW typ/pkg
: 1 g ? : VeEg = 8 Shift Frequency = 325 MHz typ
1{1{1|0 [¢]
1Ti1( 111 M
*Output State
Undefined
S0 Qo S1 Q1 S2 Q2 S3 Q3
2 13 10 12 3 a 6 5
o1 14 ! S QJ S Q j S Q j S Q LJ
D2 15:D° @r—pe Qoo aF—°

rc F[‘ rc T l—c T [_C R CERAI;VISIg';iI()Z(KAGE
CASE 62
o 5 i I i } o )
-30°C +25°C +85°C
Characteristic Symbol | Min | Max [ Min [ Max | Min | Max Unit
Power Supply Drain Current Ig — - —_ 200 — — mAdc
Input Current linH mAdc
Pin 9 - - - 1.0 — —
Pin 7 — — — (0.75 — —
Pins 2,3,6,10 - - - 0.6 - —
Pins 14,15 — — — 0.5 - -
Switching Times ns
Propagation Delay tpd
Clock 1032 |10| 30| 10| 34
Set, Reset 20| 39 | 20} 3.7 20 | 41
Rise Time (10% to 90%) t+ 1.0 29 | 10| 27| 10| 31 ns
Fall Time (10% to 90%) t— 10| 28 10| 26| 10 { 3.0 ns
Shift Rate 240 — 275 - 250 — MHz
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MC1697

1-GHz DIVIDE-BY-FOUR
PRESCALER

- - | N

The MC1697 is a divide-by-four gigahertz prescaler in second stage. The complementary outputs are capable of

an 8 pin plastic package. The clock input requires an ac driving 50-ohm lines.
coupled driving signal of 800 mV amplitude (typical). The Pin 6 is available for connection of a decoupling capaci-
clock toggles two divide-by-two stages, and the comple- tor to ground. This capacitor stabilizes the reference point
mentary outputs (50% duty cycle) are taken from the which is internally coupled to the clock input.
Vcet = Pind Power Dissipation = 320 mW Typ/Pkg
Vcez=Pin8 (No Load — 7.0 V Supply)
Vgg = Pin5
D a D Q 2
T _
Clock 4 y C c Q 3
L/
Bias
Bias Point 6 Voltage
Generator
PIN ASSIGNMENT
1—Vee Vecf—8
P SUFFIX
PLASTIC PACKAGE 2—Q N.C.|—7
CASE 626 . ai
3 = 1as
Q Point 6
4——Clock VEg — 5
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MC 1697
ELECTRICAL CHARACTERISTICS

MC1697P Test Limits
0°c +25°C +75°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max Unit
Power Supply Drain Current Ig - - — 57 - - mAdc
Toggle Frequency fTog 1.0 - 10} -— 1.0 - GHz
(high frequency operation)
Toggle Frequency fTog — - — 100 - - MHz
{low frequency sine wave input)

COUNT FREQUENCY TEST CIRCUIT

Vee = Veez
+2.0 vVdc
Vin ° Vout
Coax _[ '_j_ Coax
25 ”FI I 0.1 uF
5 8
0.01 pF I—_I
6 2
pHee e
nput
PU a
—c
Pulse Generator 0.1 uF
800 mV peak to peak typ Ch'? 3
Capacitor a

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 TPoue to output pin. VEE

-5.0 Vdc

Unused outputs connected to a
50-ohm resistor to ground.

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

TIMING DIAGRAM

1600 1
Typical Operating
_ 1400+ Envelope With
g- : Sine Wave Input
> 12001
3
5 1000 +
a Guaranteed
; 800 1+ Operating
2 . Envelope with
2 6001 Sine Wave Input
e
w» 400T
2001
" 4 n N 4 N N N 4 " " 4 s N " 4

1 T T t T t t t t t U T U T T =1
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MC1697

APPLICATION INFORMATION

The MC1697 is a very high speed divide-by-four prescaler
. designed to operate on a nominal supply voltage of -7.0
volt. In some applications it may be necessary to interface
the output of the MC1697 with other MECL circuits
requiring a supply voltage of -5.2 volts. One method of
interfacing the circuits is shown below. This configuration
is adequate for frequencies up to 1 GHz over the tempera-
ture range of 0° to +75°C. For best performance it is
recommended that separate regulated supplies be used.

METHOD OF INTERFACING MC1697 WITH STANDARD MECL CIRCUITS

o

Vee Vee Vce Vee
Q
Standard
MC1697 MECL
Circuit

" Setto-52V
Select Transistor based on
current requirement of
MECL circuits.

Yl
I

-7.0V
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MC1699

DIVIDE-BY-FOUR
GIGAHERTZ COUNTER

The MC1699 is a divide-by-four gigahertz\

counter., The clock input requires an ac coupled

L SUFFIX driving signal of 800 mV amplitude (typical).
CERAMIC PACKAGE The. clock toggles two divide-by-two stages, and

CASE 620 the complementary outputs (50% duty cycle)
are taken from the second stage.

The MC1699 includes clock enable and

reset. The reset is compatible with MECL 1!

voltage levels. The enable input requires a V|

F. SUFFIX of -2.0 V max. Reset operates only when either

CERAMIC PACKAGE the clock or the enable is high.
CASE 650 ) Pin 11 (13) is available for connection of a

decoupling capacitor to ground. This capacitor
stabilizes the reference point which is internally
coupled to the clock input.

Veeq = Pin 16 (4)
Vccz=Pin 1 (5)
VEg =Pin 8 (12)
Bias Point= Pin 11 (13) D Q D Q 2 (6)

Clock (11) 7 . . - :
Enable (9) 4 :D °r R 3 (7

O
QI

Reset (3) 14

\_ J

Number at end of terminal denotes pin number for L package (Case 620).
Number in parenthesis denotes pin number for F package (Case 650).

TIMING DIAGRAM
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8v-v

669LON

ELECTRICAL CHARACTERISTICS

) -30°C +25°C +85°C
Characteristic Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current g — - — 57 — - mAdc All inputs and outputs open except Clock=V|yc =
-4.0 Vdc
Input Current linH ) rAdc
Reset - - - 500 - - ViHmax to Reset, Vil to Enable, VEE to Clock.
Enable — — - 265 — — ViLmin to reset, ViHmax to Enable, Vgg to Clock.
Logic "1 Output Voltage Vo4 |-1.085(-0.875[-1.000[-0.810[-0.930( -0.700 | Vdc See Note @ - Or, apply P1 to Reset and ViHmax
Logic "“0"" Output Voltage VoL — -1630| — -1.600| -— -1.555 Vdc to Enable
Toggle Frequency fTog 1.0 - 1.0 - 1.0 - ~ GHz
(high frequency operation) Vn_@ to?na.ble. o .
- See Test Circuit and Application Information on next
Toggle Frequency fTog - — — 100 — - MHz page.
(low frequency sine wave
input)
P1 ViHmax
@ Enable input requires V| =-2.0 V max. —L.__ ViLmin
Vv
@ Reset counter by applying pulse P1 to pin 14, then toggle outputs by applying pulse P2 P2 _——|__|'_v ! Hma; ov
—ViL=—2

to pin 4 for 2 cycles. Hold power during pulse sequence. Hold clock input @ VEEg.



MC1699

TOGGLE FREQUENCY TEST CIRCUIT

Vecer = Vee2

Vin +2.0 Vdc Vout
o
Coax 25 #FI_L_‘_-LI 0.1 uF Coax
0.01 uF [_‘_1
— 8P Q
Pulse Generator Input —__J:_)
800 mV peak to peak typ [
0.1 uF ,
Chip Capacitor —{g
—R Qf————
Note: All power supply and logic levels
All input and output cables to the are shown shifted 2 volts positive.
scope are equal lengths of 50-ohm
coaxial cable. Wire length should 0.1 “FI U
. | i nused outputs connected to a
bt.a <174 inch from TPin tc': input = 50-ohm resistor to ground.
pin and TPg ¢ to output pin. VEE .
-5.0 Vdc

APPLICATION INFORMATION

The MC1699 is a very high speed divide-by-
four counter intended for prescaler applica-
tions. The reset provides increased flexibility
for counter and time measuring requirements.

" The clock input is designed to accept a
capacitor-coupled sine wave signal for fre-
quencies above 100 MHz. Below 100 MHz
waveshaping is recommended to obtain good
MECL |1l or MECL 10,000 edge speeds.

With a continuous input signal the clock can
be capacitor-coupled with no problems. How-

ever, if the clock is interrupted and the clock

input floats to the bias point reference voltage, .
the counter may oscillate. To prevent this oscil-

lation, an external resistor can be added as

shown in Figure 1. This resistor is recom-

mended only when the clock is interrupted and

serves no useful function with a continuous

signal. Also, this external resistor is not

required when the enable input is used to gate

the clock signal. )

FIGURE 1
Vee
Rext
10 k
Mc1699 —— Q
Input Signal ): o] o
(800 mVp-p typ)
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MGC10800 41T

SLICE

The MC10800 4-Bit ALU Slice is an LSI building
block for digital processors. This circuit performs the
necessary logic and arithmetic functions required to -
execute the various machine instructions. Each part is
4 bits wide and is ‘‘sliced” parallel to data flow. The
MC10800 is fully expandable to larger word lengths

by connecting circuits in parallel and features three

MECL LS| HIGH-PERFORMANCE
PROCESSOR FAMILY

input/output data ports for maximum system flexibility.

The 4-Bit ALU Slice as shown in the block diagram
contains latch/mask logic, ALU,
accumulator, and bus control logic in a single bipolar

shift

circuit. Seventeen select lines are used to control all

operations within the part.

MG10801 mMiICROPROGRAM CONTROL FUNCTION

< ABus
[ < 0 Bus
A I
As16
(Le)
As2
as3 Output v ASS
Bus
Cont AS6
As0
Fe — As1
GG ~—{ AS4
Arithmetic
Cout ~—f Logic AS10
Par Unit AS11
car - As12,
oF Cin
network,
Accumulator Cik
R4 = 1 { As9
Mux
2D -] Shift — As15
Par —a—] Network INEX) ‘ -
Res T l l
1»»51:5———1 ¥
AS14 —m ] Input
Bus As8
A7 ——— Cont
| BUS \

The MC10801 Microprogram Control Function is an
LSI building block for digital processor systems. This
circuit controls machine operations by generating the
addresses and sequencing pattern for microprogram

control storage. The MC10801

is compatible with a

wide range of control memory sizes and organizations.
Each part is 4 bits wide and can be connected in parallel
for larger memory addresses. Maximum system flexi-

bility is maintained with 5 separate data ports.

Din

Extonder Next Address

Bus
X8

€S0 ——=
cs1 ——n]
€S2 —

€S53 —m

Status
Control
Logic

NAONA3

The Microprogarm Control Function as shown in the
block diagram contains a control memory address
register CRO, multipurpose registers CR1-CR3, an
incrementer, a subroutine LIFO, and the associated
next address, status, and bus control Jogic in a single
MECL Bipolar LS! circuit. Nine select (CS) lines and -
four instruction inputs (IC) control all operations
within the part.

tnstruction Control
1coica

Status
Controt

f@— 8 Branch

Next Address Logic

Cik*:

AST
Reser —

Status
Registar
(CR3)

*Cik and RST

To All Registers

CR30.CR33
Status Outputs.

5-2

aa
Cin
LIFO Repeat "
Stack Register (ncromenter
(CR4 CA7) (CR1)
(—— Cout
Contro)
‘ Mamory
Adaress
Register
Bus Instruction (CRO)
Control Rogister
Logic ICR2) l
Bufter
CMA Enable
180183 CS6 CS7CS8 ©BO-083 CROO CRO3
1 Bus Bus Select © Bus Control Memory

Adadress



MC10802 TtimiNG FUNCTION

The MC10802 Timing Function is an LSI building
block for digital processor systems. This circuit contains
the logic and control lines to generate system clock
phases and provides for start, stop, and diagnostic opera-
tions. Each part is 4-bits wide and can be connected in

series for greater than four phase clock systems.

The Timing Function as shown in the block diagram
is composed of a four phase shifter circuit with buffered
outputs. Fifteen input lines combine with Control and
Start Sync logic to control all operations within the part.

Start Start Sync
Master
Clock '
Go/Halt ] o o
- o2
sc/sp — Sh"?m Buffer @
! o o3
Resat
o -.( Controt o4
Run/Maint I >
— Looy:
Loin/Cin el & Coyy
TSOTS1TS27S3 TS4 TS5 TS6 TS7

\

MG10803 MEMORY INTERFACE FUNCTION

The MC10803 Memory Interface Function is an LSI
building block for interfacing a high-speed processor
system to main memory or peripheral equipment. The
circuit contains the logic and storage registers for
generating memory address and routing incoming or
outgoing data. Each part is 4-bits wide and can be
connected in parallel to meet wider system /O word
requirements. An internal ALU allows the MC10803
to also assume processor ALU responsibility for many

controller applications. Maximum system flexibility
is maintained with 5 separate data ports.

The Memory Interface Function as shown in the
block diagram contains six 4-bit registers, an ALU
with encoded function/operand select logic, and data
transfer circuitry on a single MECL bipolar LSI circuit.
Fifteen select (MS) lines control register selection,
13 basic ALU functions, and 17 data transfer operations.

MSs14 MSO0 MS1 MS2 MS3
Data L
Bus
! Data & | Bus
N - Interface
v Register g ¥ 0 Bus
£ File | J _ [}
Address R r'—_—' -
Bus T
€ b [ rcmro)
s } MDR
l MR1
| MR2 = MS12
| - Ms13
[
L_ __f —_
@ Clock
o A
M
MS5  —fim - Fout u
X
MS6 —gm  Micro .. A -
Function ALU
ms7 —mm 0 e
Mss —gmm Destination - B p— B -
Decode [~ M -
MS9 — Logic @ T T T T u feagp——————
e x
MS10
MS11 —g -
. GG PG Cj/ Cqyt
OF 2ZD R-1 R4

Pointer
Inputs




MC10804/5 MECL/TTL BIDIRECTIONAL TRANSLATORS WITH LATCH

The MC10804 and MC10805 are bidirectional trans-
ceivers that interface MECL logic levels with TTL logic
levels. Data can be transferred directly in either direction
(MECL - TTL or TTL = MECL), and an optional gated
latch is also provided. Logic levels are inverted during
transfers. The MC10804 is a 4-bit version in the 16-pin
package, and the MC10805 is a 5-bit version in the
20-pin package.

The MC10804 and MC10805 are members of the
high performance M10800 MECL/LSI processor family.
They make it possible to easily interface to MOS

memories, TTL compatible peripherals, or existing

TTL subsystems.

® Bidirectional Translation
® Power Supplies: +5.0 Volts and -5.2 Volts

® TTL Three-State Qutputs
Sink 50 mA Source 5 mA

® Standard MECL 50 Ohm Drive Outputs
® Latch — May Be Bypassed for High Speed
® High Capacitive MOS Drive Capability on MC10805

Mux Mux
Q Q
MECL TTL
In/Out In/Out
TTL |ery MECL .
Bypass Bypass
e
~J Typical Each 81t
MECL Disable TTL Disable
MC10804 4 Bits
MC10805 5 Bits
Decode
MECL/TTL Output Clock Latch
Select Disable Bypass

MC10806

The MC10806 Dual Access Stack is an LS| build-
ing block for digital processor systems. This circuit
consists of 32 words by 9 bits of memory with two
independent address and data ports. The circuit is
easily expandable in both the word and bit directions
making it ideal in register file, scratch pad, and high-

DUAL ACCESS STACK

diagram, contains a 32 x 9 memory array, two address
ports, two O-bit data input/output ports, two 9-bit
output registers, address and data parity checking
logic, and two error flip-flops in a single MECL Bipolar
LSl circuit. Separate read, write, and output enables
exist for each port to control all operations within

speed buffer application. the part.
The Dual Access Stack, as shown in the block
) A Data Bus B8 Data Bus
, WEA EnA ADO0O-ADO8 BDOO-BDO8 EnB ]
r
Bus Bus
Drivers Drwvers
] Write Write ]
Drivers Drivers
A Address 32x9 " B Address
A01-—-AO05 Deccder Dual Stack Decoder 01 -BOS
Memory Array
AO00 BOO
Read Read
A Address A'“" A'“" 8 Address
and Data and Data
Parity Parity
Checker A Output 8 Output Checker
Reg Latch Reg Latch
O (@]
e Error p Error [
Aoy - S sEwor
Address
Contention
oA Logic CkB
Clear
V AddEq

54



MG 10807 51T TRANSCEIVER WITH LATCH

The MC10807 is a 5-bit bidirectional MECL trans-
ceiver bus. Data can be transferred directly in either
direction (A port = B port or B port = A port), and
an optional gated latch is also provided. The MC10807
is in a 16-pin ceramic package.

The MC10807 is a member of the high performance

M10800 MECL/LS! processor family. It is designed to,

provide bidirectional exchange of MECL level signals in
multiprocessor installations, or multiplexing of buses
to a single processor.

e MECL 10,000 Levels

® Bidirectional Data Transfer

® Standard MECL 50 Ohm Drive Outputs
® [atch — May Be Bypassed for High Speed
® Temperature Range — -30° to +85°C

® 16-Pin CERDIP Package

Mux Mux
Q Q
NI r—{Js
In/Out In/Out N
Bl A
Bypass Bypass
Typical Each Bit
A Disable B Disable
Decode
A/B Output Clock Latch
Direction Disable Bypass

MC10808 rrOGRAMMABLE MULTI-BIT SHIFTER -

The MC10808 Programmable Multi-Bit Shifter is
16 bits wide and is fully expandable in a shifter array to
handle any number of bits.

There are 16 data inputs and 16 data outputs for
‘shifting the data under the control of 4 scale factor
inputs that .specify the number of positions the input
data should be shifted or rotated. A sign bit input is used

for arithmetic shift right or left and sign extend
operations. There are 3 shift select inputs that are used
to select the appropriate shifting function.

The data outputs of the MC10808 can be disabled
for wire-ANDing (negative logic) other device outputs
by selecting the sign bit at all the outputs (SBO function)
and forcing the sign bit to a negative logic *‘1"".

Shift Type 16-Data Inputs
ST2'ST1 STO
/ \
l l l 1151144113 — — — —~— — — 102 101j100
Shift Type Decoder
Input Data Multiplexer
Scale
Factor
Scale
SFo |  Factor
F |
SF1— af‘d Sign Select 16 16
SF2——w Sien Logic
Select .
SF3 - Decoder
" Qutput Data Mutliplexer
Bit

16-Data Outputs
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. COMPONENTS FOR PHASE-LOCKED LOOP APPLICATIONS

Motorola offers the designer a choice of specially designed integrated circuits for performing
phase-locked loop functions: phase detection, frequency division, filtering, and voltage-controlled
signal generation. New MECL functions for phase-locked loop applications are now being charac-
terized. In addition, supplementary circuits in TTL, CMOS, and linear technologies are available.

For convenience, the MECL functions characterized by data sheets included in this book are
indicated by ®. For detailed specifications of all other devices, please request a separate data sheet
from your Motorola sales representative or authorized distributor.

The following functions are given in order of decreasing frequency within each category.

Power
Dissipation Type
_ Frequency mwW ®
Function Family MHz typ typ/pkg -55 to +125°C | 0 to +75°C Case
COMBINATION FUNCTIONS
Digital Mixer Translator MECL 250 470 - MC12000 632, 646
Analog Loop MECL 50 170 MC12530 MC12030 620, 648
Frequency Synthesizer CMOS 10.24 3mA* - MC145104§ | 648
Frequency Synthesizer CMOS 10.24 3mA* - MC145106§ 707
Frequency Synthesizer CMOS 10.24 3mA* - MC145107§ 648
Frequency Synthesizer CMOS 10.24 3mA* - MC145109§ 648
Frequency Synthesizer CMOS 10.24 3mA* - MC1451128§ . 707
Phase Comparator/Programmable Counters CMOS 10 10 nAT MC14568B+ |[MC14568B+ 620, 648
Phase Comparators/VCO CMOS 14 10 nAt MC14046B+ |MC14046B+ 620, 648
Phase-Locked Loop LINEAR 0.5 825 - LM565C 646
OSCILLATORS .
Crystal Oscillator MECL 2.0t0 20 210 MC12561 MC12061 620,648
Crystal Oscillator MECL 0.11t02.0 175 MC12560 MC12060 620, 648
Voltage-Controlled Oscillator MECL 225 150 MC1648M MC1648# | 607,632,646
Voltage-Controlled Multivibrator MECL 150 150 - MC1658# | 620, 648, 650
Dual Voltage-Controlled Multivibrator MTTL 30 150 MC4324 MC4024 | 607,632,646
PHASE DETECTORS
Digital
Phase-Frequency Detector MECL 70 520 MC12540 MC12040 | 607,632,646
Phase-Frequency Detector MTTL 8.0 85 MC4344 MC4044 607,632, 646
Analog .
Analog Mixer — Double Balanced MECL 100 60 MC12502 | MC12002# 632, 646
Modulator/Demodulator LINEAR 10 575 MC1596 MC1496 | 603,632,646
CONTROL FUNCTIONS
Counter Control Logic MECL 25 150 MC12514 MC12014 620,648
Offset Control MECL - 35 MC12520 MC12020# 632,646
Offset Programmer MECL - 35 - MC12521 MC12021# 620, 648
PRESCALERS )
+4 Counter MECL 1100 322 - MC1697 626
+4 Counter MECL 1100 322 - MC1699# 620,650
Two-Modulus Prescaler (+5/+6) MECL 500 350 - MC12009 620, 648
Two-Modulus Prescaler (+8/+9) MECL 550 350 - MC12011 620, 648
Two-Modulus Prescaler (+10/11) MECL 600 350 MC12513 MC12013# | 620, 648, 650
UHF Type D Prescaler (+2) MECL 500 - MC1690+# 620, 650
Two-Modulus Prescaler (2, +5/6, ) .
+10/11, +10/12) MECL 200 500 - MC12012 620, 648
Dual Type D LSTTL 45 20 SN54LS74 SN74LS74 | 717,632, 646

@Plastic package available for commercial-temperature devices only.

* Operating Supply Current @ 10.24 MHz
1Quiescent Current @ Vpp = 10 V

+ For CMOS devices, add suffix for temperature range:

§Ta = -40 to +85°C
=Tp =-30 to +85°C

6-2

A for =55 to +125°C
C for ~40 to +85°C
followed by package suffix.




PLL FUNCTIONS (continued)

(In order of decreasing frequency within each category.)

Power .
Dissipation Type
Frequency mwW (0)
Function Family MHz typ typ/pkg | -55 to +125°c[ 0 to +75°C Case
COUNTERS
® [ Binary MECL 325 750 - MC1654+# , 620
° Bi-Quinary (+2, +5, +10) MECL 325 750 ' - MC1678# 620
L4 Universal Hexadecimal (+-0-15) MECL 150 625 MC10536 MC10136+# | 620,648, 650
L] Universal Decade MECL 150 625 MC10537 MC10137# | 620, 648, 650
° Bi-Quinary MECL 150 370 MC10538 MC10138# | 620, 648, 650
° Binary MECL 150 ) 370, .MC10578 .| MC10178# | 620, 648, 650
Presettable Binary (+2, <8) LSTTL 60 60 SN54LS197 | SN74LS197| 717,632, 646
Presettable Decade (+2, +5) LSTTL 60 60 ' SN54LS196 | SN74LS196| 717,632, 646
Presettable Up/Down Decade LSTTL 40 95 SN54LS192 | SN74LS192| 620, 648, 650
Presettable Up/Down Bmary LSTTL 40 . 95 SN54L5193 | SN74L5193 | 620, 648, 650
Presettable Decade . LSTTL |. 35 95 SN54LS160 | SN74LS160| 620, 648, 650
Presettable Binary LSTTL 35 95 SN54L.S161 | SN74LS161 | 620, 648, 650
Presettable Decade LSTTL ’ 35 95 SN54LS162 | SN74LS162] 620, 648, 650 )
Presettable Binary LSTTL 35 95 SN54LS163 | SN74LS163 | 620, 648, 650
Presettable Up/Down Decade LSTTL 35 95 SN54LS190 | SN74LS190| 620, 648, 650
Presettable Up/Down Binary LSTTL 35 95 -SN54LS191 | SN74LS191 | 620, 648, 650
Decade (+2, +5) . LSTTL 32** 45 SN54LS90 SN74LS90 | 717,632, 646
Binary (+2, +8) LSTTL 32 45 SN54LS93 SN74LS93 | 717, 632, 646
Universal (+2-12 except 7 and 11) MTTL 30 200 MC4323 MC4023 607,632, 646
Decade (+2,+5,+10) ~ MTTL . 20 - 160 MC5490A MC7490A | 607,632,646
Decade (+10) CMOS 12 ## 10nA t MC14017B ¥ |MC140178 #| 620, 648
Programmable +N Decade (+0-9) MTTL 10 250 - MC4316 MC4016 | 620, 648, 650
Two Programmable +N (+0-1, +04) MTTL 10 250 MC4317 MC4017 620, 648, 650
Programmable +N Hexadecimal (+0-15) . MTTL 10 250 MC4318 MC4018 620, 648, 650
Two Programmable +N (+0-3, +0-3) MTTL . 10 250 MC4319 MC4019 620, 648, 650
Binary (+214) CMOS 9 ## 10nA t MC140208 ¥ | MC14020B | 620, 648
Binary (:212) . CMOS 9 ## 10nAt | MC140408 ¥.{MC14040B ¥ 620,648 ‘
Dual Programmable BCD/Blnary Down * CMOS 8 ## 10nA t MC14569B ¥ | MC145698 + 620, 648 )
BCD Up/Down CcMOs 6 ## 10nAt MC14510B ¥ |MC145108 #|. 620, 648 ‘
Binary Up/Down . CMOS 6 ## -10nA t .| MC14516B ¥ |[MC14516B #| 620,648 1
Dual BCD Up ) CMOs 6 ## 10nA T MC145188B ¥ |MC14518B #| ' 620, 648
Dual Binary Up - CMOS 6 ## 10nAt MC145208 ¥ | MC14520B | . 620, 648
Programmable +N BCD (+0-9) CMOS 5 ## 10nA t MC14522B ¥ | MC14522B #| 620, 648
Programmable + Binary (+0-15) CcMos 5 ## 10nA t MC145268 +'| MC14526B ¥| 620, 648
®Plastic package available for commercial-temperature devices only.
#Tp = -30 10 +85°C
** When using CPg
##@Vpp =10V
t Quiescent Current @ Vpp = 10 V
¥ For CMOS devices, add suffix for temperature range: A for -55 to +125°C, T ' T |
C for -40 to +85°C,
followed by package suffix , ‘
8 N
£ ¢ ¢ ¢ m:::a
, N NN | NN =
2 14 v 1 1 1 1
CASE 603 607 620 626 632 646 648 ) 707 © 17
MATERIAL Metal Ceramic | Ceramic Plastic Ceramic Plastic’ Plastic Ceramnc Plastic Ceramic
SfUFFIx LSTTL - — J - J N N w .= W
fumber. _ [Others | G F C P L P P F P F
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