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DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 50 books with specifications on electronic compo-
nents, subassemblies and materials. It is made up of four series of handbooks:

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

The contents of each series are listed on pages iv to viii.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application information is given it is advisory and does not
form part of the product specification.

Condensed data on the preferred products of Philips Electronic Components and Materials Division is
given in our Preferred Type Range catalogue (issued annually).

Information on current Data Handbooks and on how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.

Product specialists are at your service and enquiries will be answered promptly.
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ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks is comprised of the following parts:

T1

T2a

T2b

T3

ET3

T4

T5

T6

T7

T8

T9

T10

T11

T12

T13

T14

Tubes for r.f. heating

Transmitting tubes for communications, glass types

Transmitting tubes for communications, ceramic types

Klystrons, travelling-wave tubes, microwave diodes

Special Quality tubes, miscellaneous devices (will not be reprinted)
Magnetrons

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

Geiger-Muller tubes

Gas-filled tubes

Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display
Photo and electron multipliers

Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron
multiplier plates

Camera tubes and accessories

Microwave semiconductors and components

Vidicons and Newvicons

Image intensifiers

Infrared detectors

iv
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SEMICONDUCTORS (RED SERIES)

The red series of data handbooks comprises:

S1

S2a

S2b

S3

S5

S6

Ss7

S8

S9

S10

SDr:,;Ie;ignal germanium diodes, small-signal silicon diodes, voltage regulator diodes (< 1,5 W),
voltage reference diodes, tuner diodes, rectifier diodes

Power diodes

Thyristors and triacs

Small-signal transistors

Low-frequency power transistors and hybrid modules

High-voltage and switching power transistors

Field-effect transistors

R.F. power transistors and modules

Surface mounted semiconductors

Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

Power MOS transistors

Wideband transistors and wideband hybrid IC modules

July 1984
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INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks comprises:

EXISTING SERIES

IC1

IC2

IC3

IC4

IC5

IC6

IC8

1C9

IC10

IC11

Bipolar ICs for radio and audio equipment
Bipolar ICs for video equipment
ICs for digital systems in radio, audio and video equipment

Digital integrated circuits
CMOS HE4000B family

Digital integrated circuits — ECL
ECL10000 (GX family), ECL100000 (HX family), dedicated designs

Professional analogue integrated circuits
Signetics bipoiar memories

Signetics analogue circuits

Signetics TTL logic

Signetics Integrated Fuse Logic (1FL)

Microprocessors, microcomputers and peripheral circuitry

vi
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NEW SERIES

ICOTN Radio, audio and associated systems

Bipolar, MOS

ICO2N  Video and associated systems
Bipolar, MOS

ICO3N  Telephony equipment
Bipolar, MOS

ICOAN  HEA4000B logic family
CMOS

ICO5N  HE4000B logic family uncased integrated circuits (published 1984)
CMOS

ICO6N  PC54/74HC/HCU/HCT logic families
HCMOS

ICO7N  PC54/74HC/HCU/HCT uncased integrated circuits
HCMOS

ICO8N 10K and 100K logic family (published 1984)
ECL

ICO9N  Logic series (published 1984)
TTL

IC1ON  Memories
MOS, TTL, ECL

IC1IN  Analogue - industrial

IC12N  Semi-custom gate arrays & cell libraries
ISL, ECL, CMOS

IC13N  Semi-custom integrated fuse logic
IFL series 20/24/28

IC14N  Microprocessors, microcontrollers & peripherals
Bipolar, MOS

IC15N  Logic series
FAST TTL (published 1984)

Note

Books available in the new series are shown with their date of publication.

August 1984
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks comprises:

C1

c2

C3

c4

C5

C6

Cc7

Cc8

Cc9

c10

c1

c12
Cc13
c14
C15
C16
c17
c18
Cc19

C20

Assemblies for industrial use

PLC modules, PC20 modules, HNIL FZ/30 series, NORDbits 60-, 61-, 90-series, input devices,
hybrid ICs

Television tuners, video modulators, surface acoustic wave filters

Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Synchronous motors and gearboxes

Variable capacitors

Variable mains transformers

Piezoelectric quartz devices

Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,
quartz crystal cuts for temperature measurements

Connectors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)
Variable resistors and test switches

Fixed resistors

Electrolytic and solid capacitors

Film capacitors, ceramic capacitors

Permanent magnet materials

Stepping motors and associated electronics

D.C. motors

Piezoelectric ceramics

Wire-wound components

viii February 1984w l
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NUMERICAL

INDEX
NUMERICAL INDEX ECL 10 000 FAMILY

page

10100 quadruple 3-input NOR gate (1 input common) 25
10101 quadruple 2-input OR/NOR gate (1 input common) 29
10102 quadruple 2-input, 3 NOR and 1 OR/NOR gate 33
10103 quadruple 2-input, 3 OR and 1 OR/NOR gate 37
10104 quadruple 2-input, 3 AND and 1 AND/NAND gate 4
10105 triple 2-3-2 input OR/NOR gate 45
10106 triple 4-3-3 input NOR gate 49
10107 triple 2-input EXCLUSIVE-OR/EXCLUSIVE-NOR gate 53
10108 dual 3-input AND/NAND gate 57
10109 dual 4-5 input OR/NOR gate 61
10110 dual 3-input/3-output OR gate (line driver) 65
10111 dual 3-input/3-output NOR gate (line driver) 69
10113 quadruple EXCLUSIVE-OR gate (with enable) 73
10114 triple line receiver 77
10115 quadruple line receiver 83
10116 triple line receiver 87
10117 dual 2-wide 2-3 input OR-AND/OR-AND-INVERT gate 91
10118 dual 2-wide 3-input OR-AND gate 95
10119 4-wide 4-3-3-3 input OR-AND gate 99
10121 4-wide OR-AND/OR-AND-INVERT gate 103
10123 triple BUS driver 107
10124 quadruple TTL to ECL translator m
10125 quadruple ECL to TTL translator 117
10129 quadruple TTL/IBM bus receiver/latch 123
10130 dual D-type latch 131
10131 dual D-type master-slave flip-flop 137
10132 dual 2-input multiplexer with clocked D-type latches and common reset 143
10133 quadruple latch with D-type inputs and enable outputs 149
10134 dual 2-input multiplexer with clocked D-type latches 155
10135 dual JK master-slave flip-flop 161
10136 universal hexadecimal counter 167
10137 universal decade counter 175
10141 4-bit universal shift register 181
10158 quadruple 2-to- 1 multiplexer (non-inverting) 187
10159 quadruple 2-to- 1 multiplexer (inverter) 191

September 1984
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NUMERICAL

INDEX

page
10160 12-bit parity checker/generator 195
10161 3-bit decoder with two enable inputs (1 of 8 lines LOW) 199
10162 3-bit decoder with two enable inputs (1 of 8 lines HIGH) 203
10164 8-input multiplexer with enable input 207
10165 8-input priority encoder 211
10171 dual 2-bit decoder (one of four lines LOW) 215
10172 dual 2-bit decoder (one of four lines HIGH) 219
10173 quadruple 2-input multiplexer with latched outputs 223
10174 dual 4-to- 1 multiplexer (with enable) 229
10175 quint D-latch with common reset and two wired-OR common clock inputs 233
10176 hex D-type master-slave flip-flop 239
10179 look-ahead carry block 243
10180 dual 2-bit adder/subtractor 247
10181 4-bit arithmetic logic unit 253
10188 hex buffer (non-inverting) 259
10189 hex inverter 263
10191 hex ECL-MST translator 267
10192 quadruple current mode BUS driver 271
10210 high speed dual 3-input/3-output OR gate 275
10211 high speed dual 3-input/3-output NOR gate 279
10216 triple differential amplifier * 283
10231 high speed dual D-type master-slave flip-flop 287
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NUMERICAL

INDEX
NUMERICAL INDEX ECL 100 000 FAMILY
page
100101 triple 5-input OR/NOR gate 303
100102 quintuple 2-input OR/NOR gate with common enable 307
100107 quintuple exclusive OR/NOR gate with compare 311
100112 quadruple double fan-out OR/NOR gate 315
100113 quadruple double fan-out OR/NOR gate 319
100114 quintuple differential line receiver 323
100117 triple 1-2-2-input OR/AND-OR/NAND gate 327
100118 2-4-4-4-5-input OR/AND-OR/NAND gate 331
100122 9-bit buffer gate 335
100123 hex bus driver 339
100126 9-gate buffer 343
100131 triple D flip-flop 347
100131A high speed triple D flip-flop 355
100136 multipurpose counting register 363
100141 8-bit universal shift register 371
100142 4 x 4 CAM 377
100145 16 x 4 register file 383
100150 hex D-type latch flip-flop 391
100151 hex D-type master-slave flip-flop 397
100155 quadruple 2-way multiplexer latch 405
100158 8-bit shift matrix 411
100160 dual 9-bit parity generator/8-bit comparator 417
100163 dual 8-bit multiplexer 421
100164 16-input multiplexer 425
100165 universal priority encoder 429
100166 9-bit comparator 437
100170 universal decoder 441
100171 triple bit 4-way multiplexer 447
100175 5-bit 100K to 10K interface with latch 451
100180 fast 6-bit adder 457
100181 4-bit ALU binary/decimal 463
100255 5-bit ECL/TTL interface 471
ACE family specification 479

September 1984
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FUNCTIONAL
INDEX

FUNCTIONAL INDEX ECL 10 000 FAMILY

Gates

Interfaces

Flip-flops

10100
10101
10102
10103
10104
10105
10106
10107
10108
10109
10110
10111
10113
10117
10118
10119
10121
10210
10211
10216

10114
10115
10116
10123
10124
10125
10129
10188
10189
10192

10130
10131
10133
10135
10175

10176
10231

(selection guide)

quadruple 3-input NOR gate (1 input common)
quadruple 2-input OR/NOR gate (1 input common)
quadruple 2-input, 3 NOR and 1 OR/NOR gate
quadruple 2-input, 3 OR and 1 OR/NOR gate
quadruple 2-input, 3 AND and 1 AND/NAND gate
triple 2-3-2 input OR/NOR gate

triple 4-3-3 input NOR gate

triple 2-input EXCLUSIVE-OR/EXCLUSIVE-NOR gate
dual 3-input AND/NAND gate

dual 4-5 input OR/NOR gate

dual 3-input/3-output OR gate (line driver)

dual 3-input/3-output NOR gate (line driver)
quadruple EXCLUSIVE-OR gate (with enable)

dual 2-wide 2-3 input OR-AND/OR-AND-INVERT gate
dual 2-wide 3-input OR-AND gate

4-wide 4-3-3-3 input OR-AND gate

4-wide OR-AND/OR-AND-INVERT gate

high speed dual 3-input/3-output OR gate

high speed dual 3-input/3-output NOR gate

triple differential amplifier

triple line receiver

quadruple line receiver

triple line receiver

triple bus driver

quadruple TTL to ECL translator
quadruple ECL to TTL translator
quadruple TTL/IBM bus receiver/latch
hex buffer (non-inverting)

hex inverter

quadruple current mode bus driver

dual D-type latch

dual D-type master-slave flip-flop

quadruple latch with D-type inputs and enable outputs
dual JK master-slave flip-flop

quint D-latch with common reset and two wired-OR
common clocks inputs

hex D-type master-slave flip-flop

high speed dual D-type master-slave flip-flop

131

149
161
233

239
287
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FUNCTIONAL

INDEX

page

Counters and registers 10136 universal hexadecimal counter 167
10137 universal decade counter 175
10141 4-bit universal shift register 181
Complex 10132 dual 2-input multiplexer with clocked D-type latches 143

and common reset

10134 dual 2-input multiplexer with clocked D-type latches 1565
10158 quadruple 2-to-1 multiplexer (non-inverting) 187
10159 quadruple 2-to-1 multiplexer (inverting) 191
10160 12-bit parity checker/generator 195
10161 3-bit decoder with two enable inputs (1 of 8 lines LOW) 199
10162 3-bit decoder with two enable input (1 of 8 lines) 203
10164 8-input multiplexer with enable input 207
10165 8-input priority encoder 21
10171 dual 2-bit decoder (one of four lines LOW) 215
10172 dual 2-bit decoder (one of four lines HIGH) 219
10173 quadruple 2-input multiplexer with latched outputs 223
10174 dual 4-to-1 multiplexer (with enable) 229
10179 look-ahead carry block 243
10180 dual 2-bit adder/subtractor 247
10181 4-bit arithmetic logic unit 253
10191 hex ECL-MST translator 267

September 1984
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FUNCTIONAL

INDEX
FUNCTIONAL INDEX ECL 100 000 FAMILY
(selection guide)

page

Gates 100101 triple 5-input OR/NOR gate 303
100102 quintuple 2-input OR/NOR gate with common enable 307

100107 quintuple exclusive OR/NOR gate with compare 311

100112 quadruple double fan-out OR/NOR gate 315

100113 quadruple double fan-out OR/NOR gate 319

100117 triple 1-2-2-input OR/AND-OR/NAND gate 327

100118 2-4-4-4-5-input OR/AND-OR/NAND gate 331

Driver 100123 hex bus driver 339
Interface 100114 quintuple differential line receiver 323
100122 9-bit buffer gate 335

100175 5-bit 100K to 10K interface with latch 451

100255 5-bit ECL/TTL interface 471

Flip-flops 100131 triple D flip-flop 347
100131A high speed triple D flip-flop 355

100150 hex D latch flip-flop 391

100151 hex D master-slave flip-flop 397

Matrix 100158 8-bit shift matrix 411
Multiplexers 100155 quadruple 2-way multiplexer latch 405
100163 dual 8-bit multiplexer 421

100164 16-input multiplexer 425

100171 triple bit 4-way multiplexer 447

Memories 100142 4 x 4 CAM 377
Counters and registers 100136 multipurpose counting register 363
100141 8-bit universal shift register 371

100145 16 x 4 register file 383

Complex 100160 dual 9-bit parity generator/8-bit comparator 417
100165 universal priority encoder 429

100166 9-bit comparator 437

100170 universal decoder 441

100180 fast 6-bit adder 457

100181 4-bit ALU binary/decimal 463

Cell array family ACE advanced customized ECL 479
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J L GENERAL

DEFINITIONS OF SYMBOLS AND TERMS

The symbols and terms used in the data sheets have been chosen to agree with the standards of the
International Electrotechnical Commission. The relative values of the specified conditions and limits
are referenced to an algebraic scale. The extremities of the scale are:

max. is the most positive value of a spread (value closest to positive infinity).
min. is the most negative value of a spread (value closest to negative infinity).

Currents

Positive-current is defined as conventional current flow into a device pin. Negative current is defined as
conventional current flow out of a device pin.

IEE Power supply current. The current required by each device from the Vgg supply. This value
represents only the internal current required by the specified device, and does not include
the current required for loads or terminations.

HH Input current HIGH. The current flowing into a device pin with the specified V| applied
to the input. This value represents the worst case d.c. input load that a device presents to
a driving element.

llHmax The most positive value of I|H.
llHmin  The most negative value of |jy.

TR Input current LOW. The current flowing into a device pin with the specified V|_ applied
to the input.

llLmax The most positive value of 1] .

liLmin  The most negative value of T

lce Power supply current drawn from the positive supply.

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

lccL Current drawn from V¢ power supply with all inputs at logic LOW level.

lcBo Leakage current from input transistor on ECL devices without pull-down resistors.
los Output short circuit current.

August 1984
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GENERAL

Voltages
VT
Vee
Vee

VEE
ViH

ViHmin

VIHmax
ViL

ViLmin
Vleax

VoH

VOHmin
VOHmax
VoHC

VoL

VOLmax
VOoLmin
vVoLc

Termination voltage for external output resistors (usually V1 = —2 V).
Bias voltage. The internally generated reference voltage and output threshold levels.

Circuit ground. This is the most positive potential in an ECL system and it is used as the
reference level for other voltages.

Power supply voltage. It is the most negative potential in the system.

Input voltage HIGH. The range of input voltages that represents a logic HIGH level in the
system.

The most negative V. This value represents the guaranteed input HIGH threshold for the
device.

The most positive V4.

Input voltage LOW. The range of input voltages that represents a logic LOW level in the
system.

The most negative Vi .

The most positive V. This value represents the guaranteed input LOW threshold for the
device.

Output voltage HIGH. The range of voltages at an output terminal with the specified output
loading and with the inputs conditioned to establish a HIGH level at the outputs.

The most negative Von under the specified input and loading conditions.
The most positive Von under the specified input and loading conditions.

The output HIGH corner point or guaranteed HIGH output voltage with the inputs set to
their respective threshold levels.

Output voltage LOW. The range of voltages at an output terminal with the specified output
loading and with the inputs conditioned to establish a LOW level at the output.

The most positive Vo under the specified input and loading conditions.
The most negative V| under the specified input and loading conditions.

The output LOW corner point or guaranteed LOW output voltage with the inputs set to
their respective threshold levels.

AC switching parameters

th

L

tw

THL

TTLH

Hold time. Minimum time which a signal must be present and remain static after an
active transition of the control input to guarantee the recognition of the data.

Set-up time. Minimum time which a signal must be present and remain static before an
active transition at the control input to guarantee the recognition of the data.

Pulse width. The time between 50% amplitude points on the leading and trailing edges
of a pulse to ensure proper action.

Fall time. The transition time between two specified reference points (20 and 80%)
on a waveform which is changing from HIGH to LOW.

Rise time. The time between two specified reference points (20 and 80%) on a wave-
form which is changing from LOW to HIGH.

12
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GENERAL

tPLH Rise propagation delay time. The time between the 50% points on the input and output
voltage waveforms with the output changing from the defined LOW level to the defined
HIGH level.

tPHL Fall propagation delay time. The time between the 50% points on the input and output
voltage waveforms with the output changing from the defined HIGH level to the
defined LOW level.

fmax/fc Count frequency/Toggle frequency/Operating frequency. The maximum repetition rate at
which clock pulses may be applied to a sequential circuit.

tR Release time. The minimum time before the active transition of the timing pulse clock or
enable that reset must be released.

READ mode (memories)

tACS Chip select access time.
tRCS Chip select recovery time.
tAA Address access time.

WRITE mode (memories)

tw Minimum write pulse.
twsD Data in set-up time.
tWSA Address set-up time.
tWwHA  Address hold time.
twscs  Chip select set-up time.
twHcs  Chip select hold time.
tws Write desable time.
twR Write recovery time.

August 1984 13



GENERAL

Temperature

Tstg

Tj
Tamb
Rth j-a
Rth jc
Rth c-a

Miscellaneou:

Ltpm
Pp

RL
D.U.T.
Cin
Cout
P.U.T.

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

Junction temperature.

Ambient temperature.

Thermal resistance of an IC package, junction to ambient.
Thermal resistance of an I1C package, junction to case.

Thermal resistance of an IC package, case to ambient.

s
Linear feet per minute.

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

Load resistor (usually 50 £2).
Device under test.

Input capacitance.

Output capacitance.

Pin under test.

14
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GENERAL

RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) in its Publication 134.

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
This definition excludes inductors, capacitors, resistors and similar components.

Characteristic. A characteristic is an inherent and measurable property of a device. Such a property
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed
as a value for stated or recognized conditions. A characteristic may also be a set of related values,
usually shown in graphical form.

Bogey electronic device. An electronic device whose characteristics have the published nominal values
for the type. A bogey electronic device for any particular application can be obtained by considering
only those characteristics which are directly related to the application.

Rating. A value which establishes either a limiting capability or a limiting condition for an electronic
device. It is determined for specified values of environment and operation, and may be stated in any
suitable terms.

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine their
interpretation.

Note
The rating system indicates the division of responsibility between the device manufacturer and the
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to
any electronic device of a specified type as defined by its published data, which should not be exceed-
ed under the worst probable conditions.

These values are choser: by the device manufacturer to provide acceptable serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life, no absolute maximum
value for the intended service is exceeded with any device under the worst probable operating con-
ditions with respect to supply voltage variation, equipment component variation, equipment control
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics
of the device under consideration and of all other electronic devices in the equipment.

May 1983
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GENERAL

DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

The equipment manufacturer should design so that, initially and throughout life, no design maximum
value for the intended service is exceeded with a bogey device under the worst probable operating
conditions with respect to supply voltage variation, equipment component variation, variation in
characteristics of all other devices in the equipment, equipment control adjustment, load variation,
signal variation and environmental conditions.

DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under normal conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device
in average applications, taking responsibility for normal changes in operating conditions due to rated
supply voltage variation, equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics of all electronic devices.
The equipment manufacturer should design so that, initially, no design centre value for the intended
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
voltage.

16
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GENERAL

MAXIMUM RATINGS

The limit parameters, beyond which the life of the devices may be impaired, are given in Table 1. In
addition Table 2 provides certain limits, which, if exceeded, will not damage the devices but could
degrade the performance below those of the guaranteed specifications.

Table 1 Limits beyond which device-life may be impaired.

parameters symbol 10K 100K unit
Supply voltage VEE -8t 0 —7t00 \%
Input voltage (d.c.)

Vee=0 \7 Vegto 0 v
Output source current (d.c.) lo 50 55 mA
Storage temperature Tstg —55 to + 150 —-55t0+ 160 | ©C
Junction temperature

ceramic package Ti max 165 150 oC

plastic package Tj max 150 - oC

Note:

For the ceramic package Tj max may be exceeded (<250 ©C) for short periods of time (< 240 hours)
without significant reduction in device life time.

Table 2 Limits beyond which performance may be degraded.

parameters symbol 10K 100K unit
Operating ambient temperature

with air-flow > 2,5 m/s Tamb -30to +85 Oto+85 oc
Supply voltage (d.c.) VEE —4,68 to —5,72 —4,2 to —5,7 \%
Load resistance

toVy=-2V RL 50 50 Q

Specifications in data sheets are limited
for 10K series Vgg = —5,2+ 0,01V
for 100K series Vgg = —4,2to —4,8 V.

May 1983
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FAMILY
SPECIFICATIONS

ECL10 000

These specifications cover the electrical characteristics of the ECL10 000 unless otherwise specified in
the individual device data sheet.

RATINGS: see chapter “MAXIMUM RATINGS"”

D.C. CHARACTERISTICS at V¢ = ground; VEg = —5,2 V
Each CX circuit has been designed to meet the d.c. specifications shown in the test table, after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed-circuit board
and transverse air flow > 2,5 m/s is maintained. Test values are given in the table and defined in the
figure.

7255963.3

Test parameters
ViLmin Vitmax ViHmin ViHmax

temperature °C v
unit OHmax
-30 +25 +85 X4 = \VOHmin
guaranteed VoHe
ViHmax —890 —810 —-700 | mV operating
Vidmin | —1205 | —1105 | —1035 | mV
V|Lmax —1500 | —1475 | —1440 | mV typ VoLc
ViLmin | —1890 | —1850 | —1825 | mV 707, 4 WoLmex
// VOLmin
Fig. 1 Transfer characteristics.
A.C. CHARACTERISTICS
Vee
O ch.A
; OSCILLOSCOPE
PULSE ~ D.U.T. % g
GENERATOR —:;— "
’ ’ 7288191.1
Vi Vee Vo

Fig. 2 Switching times test circuit. Vogq = Vee2=+20V; VEE=-3,2 V.

input pulse: tT| 4 = tTHL = 2,0 + 0,2 ns (between 20 and 80%); Viq =+ 1,1 V;V|_=+0,3 V.
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FAMILY
SPECIFICATIONS

Test table Vo =0V (ground); VEg =—5,2 V; R =50 Q to -2 V.

h teristic symbol temperature (3C) unit remarks
cte
chara Y ~30 +25 | +85
QOutput voltage
HIGH VOHmax —890 —-810 —-700 | mV
VOHmin —-1060 —-960 —-890 [ mV
Output threshold
voltage HIH VOHC —1080 | -980 | —-910 | mV
Output threshold
voltage LOW VoLc —1655 | —1630 | —1595 | mV
Output voltage
LOW VOLmax —1675 | —1650 | —1615 | mV
VOLmin —1890 | —1850 | —1825 | mV
Notes
1. Input resistance is positive at any frequency.

@ pLN

Non-specified input pins should be connected to V| min or left open.
Input and output cables to the oscilloscope are 50 £2 coaxial cables with equal lenght.
Input impedance of the oscilloscope is 50 £2.

The unmatched wire stub between coaxial cable and pins under test must be less than 6 mm long

for proper test.

v
ZL 80% X H
INPUT 50%

20%

ouTPUT

| tPHL
PLH

Fig. 3 Propagation delay and transition times waveforms
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10100

QUADRUPLE 2-INPUT NOR GATE WITH STROBE

The 10100 is a quadruple 2-input NOR gate with another input common to all gates.
Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a voltage

supply.

|16

|1

[ES

Go
G3

G
Gs

ololw |o o

-

\ \Y
Gy cc1 CC2

G4'>ﬂ>09l
11 GG"?)DOPE_li

01_2_.

[

[16] [1s] [1a] [13] [12] [17] [ro] [o]

D) 10100

Vec1Qq Q3 Gg G; Gg G5 G

Vec2 @1 Qp Gy Gy Gy Gy Vg

L] 2] (3] L] [s] Le] (7] L8]

7275240

121G7
o Q4]15 Fig. 2 Pin designation.
138 Veer = Vee2 =0V (ground)
VEE VEg =-52V
l 8 7275241
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 ©C
Average propagation delay tPLH: tPHL  tyP. 2,0 ns
Output voltage HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 100 mw

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package outlines)

10100N: 16-lead DIL: plastic (SOT-38).
10100F : 16-lead DIL: ceramic (SOT-74)

March 1983
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10100

3

7275239

Fig. 3 Circuit diagram (one gate).

Qq

o o
m!T

7275242

Fig. 4 Logic function.

RATINGS: see chapter FAMILY SPECIFICATIONS

Q=G;¥G;7G

Qy=G37G4+G

Q3-G5¥Gg+ G

0 =577Gg7G

positive logic: HIGH state = 1
LOW state =0

26
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Quadruple 2-input NOR gate with strobe 10100

D.C. CHARACTERISTICS
Vee =0V (ground); VEE = —5.2V

pin Tamb (°C)
symbol under — unit | Conditions
test -30 +25 +85
Supply current IEEmax 8 29 26 29 mA
Input current "
» see "How to test
Low liLmin 4 05 0,5 0,3 uA section””
Input current
HIGH I {Hmax 4* 390 245 245 | uA
9* 750 470 470 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. -1060 | — 960 | — 890 | mV
HIGH VOH typ. — 880 mV |inputs at ViLmin
max. | — 890 | — 810 | — 700 | mV
Output voltage min. | —1890 | —1850 | —1825| mV
Low VoL typ. -1720 mV | inputs at ViHmax
max. | —1675 | —1650 [ —16156 | mV
Output threshold . _ _ _ one input at
voltage HIGH VOHC min 1080 980 910 | mV ViLmin
Output threshold _ _ _ one input at
voltage LOW VoLc max. 1655 | —1630 | —15695 | mV ViHmax
A.C. CHARACTERISTICS
Veet1=Vee2 =20 V; VEg = -3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation min. 1,0 1,0 10 ns
delay times tpLH/tPHL | typ- 2,0 ns | 50% to 50%
max. 3,1 29 33 ns
Transition times min. 1M1 11 1,1 ns
rise and fall tTLH/tTHL | typ. 2,0 ns | 20% to 80%
max. 3,6 3,3 3,7 ns
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10100

VIH—\
G INPUT \50"/0 50"/7
Vi

OUTPUT

72752371

Fig. 5 Switching times testing waveforms.
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10101

QUADRUPLE OR/NOR GATE

The 10101 is a quadruple 2-input OR/NOR gate with one input from each gate common to pin 12.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

|16 |1

Vees Veea
4 |Gy Q2
Q25
7 |G2 Q33
Q
12|6 JLE
10|63 Qsl1a
‘! § Qs}11
13 |G Q7]15
Qgl9
_D-— Fig. 2 Pin designation.
VeEe Veer=Vee2 =0V (ground);
]8 VEg=-52V.

7267176

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30 to +85 ©C
Average propagation delay tpd typ. 2,0 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no-load) Pp typ. 100 mwW

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package outlines)

10101N: plastic 16-lead dual in-line (SOT-38).
10101F : ceramic 16-lead dual in-line (SOT-74).

March 1983
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10101 I

Q5=G3+G
Q=G3+G
Q7=G—4+—G

—O0 1
016
R3 R6 R9
TR1
TRl;t—- TRS:I——-
2 to
TR2 TR3 TR5]——< $— other
gates
D1
R1 R4
[o S— D2 to
& —»other
12 O— gates
ﬁ]:ﬁ E]RS R7 R8 R10
—O0 8
7267247
Fig. 3 Circuit diagram (one gate).
G, ©o—Q, Q1=G1+G
Q; Q=G1+G
Q3 =§2—-F—G
— Oo—Q
A

RATINGS see Family Specifications

Qg=Gg +G

positive logic: HIGH state = 1

Fig. 4 Logic function.

LOW state=0
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Quadruple OR/NOR gate

10101

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -6.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 29 26 26 mA
Input current
Low i i * 0, 0,3 A
0 ILmin 4 05 5 “ see ""How to test
Input current section”’
HIGH l{Hmax 12* 850 535 265 | uA
other
inputs 425 265 265 HA
* Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 |— 890 | mV | V| min on inputs
HIGH VOH typ. — 880 mV | for invert outputs
max. — 890 | — 810 |— 700 | mV | V|Hmax On inputs
for direct outputs
Output voltage min. —1890 | —1850 | —1825 | mV | V|{Hmax on inputs
LOW VoL typ. —1720 mV | for invert outputs
max. —~1675 | —1650 | =1615 | mV | V| mijn On inputs
for direct outputs
Output threshold V|Lc on one input
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | for invert ouputs
V|HC on one input
for direct outputs
Output threshold One input at
voltage LOW VoLc max. —1655 | -1630 | -1595 | mV | V| cor ViHC
A.C. CHARACTERISTICS
Vcet =Vee2 =2.0V; VEg = -3.2 V; R =50 £ to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 10 1,0 10 |ns
delay times tPHL typ. 2,0 ns 50% to 50%
max. 3,1 29 33 |ns
Transition times | tTH/ min. 11 1,1 11 | ns
rise and fall tTHL typ. 2,0 ns 20% to 80+
max. 3,6 3,3 3,7 ns

For switching times test circuit and waveform see Family Specifications.
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10102

QUADRUPLE NOR GATE

The 10102 is a quadruple 2-input NOR gate.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply

lis J1
Vees Veez

IN

G a,
Gy ’ >0'—
G3

Q
G ; »o—4
Gs

Q
G7 Q.
Gs , f Sy

';' Fig. 2 Pin designation.

v Veer=Vee2 =0V (ground);
|EeE VEg=-52V.
1264416
Fig. 1 Logic diagram.

QUICK REFERENCE DATA
Supply voltage VEE -52 vV
Operating ambient temperature range Tamb —30to +85 ©C
Average propagation delay tPLH typ. 2,0 ns
Output voltage

HIGH state VoH nom. —880 mV

LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 100 mw

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines)

10102N: plastic 16-lead dual in-line (SOT-38).
10102F : ceramic 16-lead dual in-line (SOT-74)
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01
—O 16

10102 J L\
R3 R6 R9

TR1
DR
15 to
TR2 TR3 TRS ¢—> other
gates

D1
|:|R1 R4
D2
120——¢
30—
R2 RS R7 R8 R10
&) 7264418 oa
9
Fig. 3 Circuit diagram (one gate).
Gy
Q
Q1=G1+Go
e s
& Q3-=Cg¥Gg
G Q4 =G7+Gg
5 Q3
Ge Q5=04
G, a, positive logic: HIGH state i 1
LOW state =0
Gg (e13

7264415

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Quadruple NOR GATE

10102

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 29 26 29 mA
Input current "
X see "How to test
LOwW lLmin 4 0,5 0,5 03 | uA section””
Input current
HIGH l1Hmax 4* 425 265 265 | pA
*Individually test each input applying the same above mentioned conditions.
Output voltage min. —-1060 — 960 — 890 | mV | V|Lmin On inputs
HIGH VOH typ. — 880 mV | for invert outputs
max. — 890 — 810 — 700 | mV | ViHmax on inputs
12;13 for output 9
Output voltage min. —-1890 —1850 —1825| MV | Vigmax On inputs
LOW VoL typ. —1720 mV | for invert outputs
max. —1675 —1650 —1615| mV | V|_min On inputs
12;13 for output 9
Output threshold ViLc on one input
voltage HIGH VOHC min —1080 — 980 — 910 | mV | forinvert outputs
ViHc on input 12
or 13 for input 9
Output threshold one input at
voltage LOW VoLe max. —1655 —1630 —-1595| mV | V| corViHc
A.C. CHARACTERISTICS
Vee1 =Vee2=20V; VEg =-3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,0 1,0 10 | ns
delay times tPHL typ. 2,0 ns 50% to 50%
max. 3,1 2,9 3.3 ns
transition times tTLH/ min. 1,1 1,1 11 | ns
rise and fall tTHL typ. 2,0 ns 20% to 80%
max. 3,6 3,3 3,7 ns

For switching times test circuit and waveform see Family Specifications.
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10103

QUADRUPLE 2-INPUT OR GATE

The 10103 is a quadruple 2-input 3 OR and 1 OR/NOR gate.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

|16 |1

Veer  Vee2
4161
Ble) >N
6|G3
Sle) >
10]Gs
11]Ge Q314
Go Qalo
EL’] =
13/G8 Qsh1s
Fig. 2 Pin designation.
Ve
[8 7284881.1 Vee1=Veco =0V (ground);
VEg=-52V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52V
Operating ambient temperature range Tamb —30to +85 ©OC
Average propagation delay thd typ. 2,0 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 100 mwW
FAMILY DATA see Family Specifications
PACKAGE OUTLINE (see Package Outlines)
10102N: plastic 16-lead dual in-line (SOT-38).
10102F : ceramic 16-lead dual in-line (SOT-74).
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10103

12

R3
TR1
TR&4
9
TR2 TR3

30

-0 1
016
R6 R9
TR"}"'
to
Tst-—< ¢—> other
gates
D1
HR1 [] R4
D2
R2 RS R7 R8 R10
7261‘!»'!.14o 8
o
15
Fig. 3 Circuit diagram (one gate).
Gy Q
Gy 1
G 01 = G1 + G2
4 Q3 =Gg + Gg
o :I>' Qg G5-057+Cs
Gg Q4 =Qp
Gy Q4 positive logic: HIGH state = 1
Gg Qg LOW state =0
7284882

Fig. 4 Logic function.

RATINGS see Family Specifications
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Quadruple 2-input OR gate

10103

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 29 26 29 mA
Input current
. * see ""How to test
LOW HLmin 4 0,5 0,5 0,3 | uA section”
Input current
HIGH I Hmax 4* 390 245 245 | pA
*Individually test each input applying the same above mentioned conditions.
Output voltage min. —1060 | — 960 |- 890 | mV | ViHmaxon inputs
HIGH VoH typ. — 880 mV | for direct output
max. — 890 | — 810 |— 700 | mV | V{Lmin on inputs
for invert output
Output voltage min. —1890 | —1850 | —1825| MV | V|| min on inputs
Low VoL typ. -1720 mV | for direct output
max. —-1675 | —1650 | —1615 | MV | V|Hymax On inputs
for invert output
Output threshold ViLc on inputs
voltage HIGH VoHC min. —1080 | — 980 | — 910 | mV | for invert output
ViHC on inputs
for direct output
Output threshold V|Lc on inputs
voltage LOW VoLc max. —16565 | —1630 | —15695 | mV | for direct output
V|Hc on inputs
for invert output
A.C. CHARACTERISTICS
Veetr1=Vee2 =2.0V; VEg = -3.2V; R =50 £ to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,0 1,0 1,0 ns
delay times tPHL typ. 2,0 ns 50% to 50%
max. 3,1 2,9 3.3 ns
transition times tTLH/ min. 1,1 1.1 1,1 ns
rise and fall tTHL typ. 2,0 ns 20% to 80%
max. 3,6 3.3 3,7 ns

For switching times test circuit and waveform see Family Specifications.
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10104

QUADRUPLE 2-INPUT AND GATE

The 10104 is a high-speed logic, low power, AND function.

Open emitter outputs feature:

— easy choice of interface techniques.

— low power consumption when loaded by transmission lines.

— wired-OR capability of the outputs makes the device suitable for control, bussing and communications
in high-speed processors, high-speed peripherals, instrumentation and digital communication systems.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

116 11
Veet Veez
4Gy
516G,

7 |G.

[1e]_[1s]_[ra] [13] [12] [n1] [ro] [s]
Vec1 Qs Q3 Gy Gy Gg Gs Q

D
6]6
D
.

10Gs

11]Gs _)—“—3 10104

Gy G; G3 Gu Vee

12{G, Q.19
13| Gs :)oi——iiﬁ 7269616

Vee Fig. 2 Pin designation.
I8 Veer = Vee =0V (ground);
7269618 VEE =-52V.

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tPLH typ. 2,7 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 140 mw

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines)

10104N: plastic 16-lead dual in-line (SOT-38).
10104F : ceramic 16-lead dual in-line (SOT-74).
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10104

01
' —O016
R6 R8 R10
TR1 1 TR8 TR9
9 [ —O15
130 {1 TR3 TRS to
R3 ¢——> other
gates
R4
120 TR2 R1
to
D1 ¢+—> other
gates
D4
D5
R1H HRZ Rsr R12

il T T T 1.,

Fig. 3 Circuit diagram (one gate). 7268620

g’ _7}01 Q1=G1"Gy
2 Q =G3°Gy
Gz——_>_a Q3 =G5-Ge
G, — 2 Q4= 65
Qg = G7°Gg
Gs 'j__ a
Gg 3 Positive logic:
H = HIGH state (the more positive voltage) = 1
Gy — Q, L = LOW state (the less positive voltage ) = 0
o I e

7269619

Fig. 4 Logic function.

RATINGS see chapter Family Specifications
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Quadruple 2-input AND gate

10104

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 6.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 39 35 39 mA
Input current
Low HLmin 4* 0,5 0,5 0,3 | uA | see "How to test
section”’
Input current
HIGH l|Hmax | 4.7,10,13 | 425 265 265 | A
56,11,12 | 350 220 220 | pA
*Individually test each input applying the same above mentioned conditions.
Output voltage min. -1060 | — 960 | — 890 | mV | V|Lmin on inputs
HIGH VoH typ. — 880 mV | for direct output
max. — 890 | — 810 | -- 700 | mV | V|Hmax ©n inputs
for invert output
Output voltage min. ~1890 | —1850 | —1825 | MV | V|gmax on inputs
LOW VoL typ. -1720 mV | for direct output
max. -1675 | —1650 | —1615 | mV | V|| min on inputs
for invert output
Output threshold ViHC on inputs
voltage HIGH VOHC min. -1080 | — 980 | — 910 | mV | fordirect output
ViLc on inputs
for invert output
Output threshold ViLc on inputs
voltage LOW VoLc max. —1655 | —1630 | —1595 | mV | for direct output
ViHc on inputs
for invert output
A.C. CHARACTERISTICS
Veet1 =Vee2=20V; VEg =-3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,0 10 10 | ns
delay times tpl4L typ. 2,7 ns 50% to 50%
max. 43 4,0 4,2 ns
transition times |ty p/ min. 11 1,1 11 | ns o o
rise and fall tTHL l max. 3,7 3,56 36 | ns 20% to 80%

For switching times test circuit and waveform see Family Specifications.
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10105

TRIPLE OR/NOR GATE

The 10105 is a triple 2-3-2 input OR/NOR gate.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

_[1s [t
Veet Vee2
Hor~puls
5 |Gz Q2
9 |G
—123 (AL
o], a7
I =
12 |Gg Qg]14 Fig. 2 Pin designation.
N CH i
Veer=Vee2 =0V (ground);
Vee VEg=-52 V.
IB 7248832
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -b2 V
Operating ambient temperature range Tamb —30 to +85 ©OC
Average propagation delay tod typ. 2,0 ns
Qutput voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 75 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines)

10105N: plastic 16-lead dual in-line (SOT-38).
10105F : ceramic 16-lead dual in-line (SOT-74).
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10105

01
016
R3 R6 R9
TR1
TR4 TRS}-—
3 to
TR2 TR3 TRS $— other
gates
Y o1
R1 R4
D2
LO—e
5 O—
R2 RS R7 R8 R10
08
7255956

[XTe;

Fig. 3 Circuit diagram (one gate).

Gy Q; BT S
Q1=Gq+G Qry=G1+G
62:) 2: Q 1 L 2 2 ! 2

Q3=G3 +Gg +Gp Q4=G3+Gg +Gs

=D A
4
Gg Qs

positive logic: HIGH state = 1

Ge Qs LOW state=0
Gy Qs

7255947

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Triple OR/NOR gate

10105

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = —5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 23 21 23 | mA
Input current see "How to test
LOW HLmi * 0,5 0,3 A .
0 ILmin 4 0,5 [ section””
Input current
HIGH l{Hmax 4* 425 265 265 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. -1060 | — 960 | — 890 | mV | ViHmax
HIGH VOH typ. — 880 mV | or
max. — 890 | — 810 | — 700 | mV ViLmin
Output voltage min. —1890 | —1850 | —1825 | mV | V|| min
LOW VoL typ. —-1720 mV | or
max. ~1675 | —1650 | —1615 | MV | Vi o
Output threshold One input at
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | V|ycorVLc
Output threshold One input at
voltage LOW VoLc max. —1655 | —1630 | —1595 | mV | V| corV|yec
A.C. CHARACTERISTICS
Vee1=Vee2 =20 V; VEg =-3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,0 10 1,0 ns
delay times tPHL typ. 2,0 ns 50% to 50%
max. 3,1 2,9 33 | ns
transition times tTLH/ min. 1,1 1,1 1.1 | ns
rise and fall tTHL typ. 2, ns 20% to 80%
max. 36 3,3 3,7 ns
For switching times test circuit and waveform see Family Specifications.
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10106

TRIPLE NOR GATE

The 10106 is a triple 4-3-3 input NOR gate.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

l16 1

Veer Veez
&0
5162 v S

- Q cc1Q S G

“s|c -

“7]6. 10106

sle

10{Gs Q2

11167

G
-;—z_—_ Gz asfss. Pin 2 Pin designation.
141610 Veet=Vee2 =0V (ground);
Vee VEE=-52V.
[8
1264446
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —-30to +85 OC
Average propagation delay tPLH/tPHL typ. 2,0 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV

Power consumption per package (no load) Pp typ. 75 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

10106N: plastic 16-lead dual in-line (SOT-38).
10106F : ceramic 16-lead dual in-line (SOT-74).
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10106

O1
' . -0 16

R7 R10 R13

TR3 TRF:I._.
30 { ] to

¢+— other
TR6 gates

TR4 TRS

D1

R8 D2

R9 RN R12 R4

—O8
é 1267249
7

Fig. 3 Circuit diagram (one gate).

nO—
0O—

(]

G2
G3 Qs

Gu

Gs S ——
G Q Q1=G1+G2+G3+Gy
Gy Qy = Gg + Gg + Gy

Gs Q3=Gg+Gg+Gp

Gg Q3

G positive logic: HIGH state = 1

" 7267250 LOW state=0

Fig. 4 Logic functions.

RATINGS see Family Specifications.
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Triple NOR gate 10106

D.C. CHARACTERISTICS
Ve =0V (ground); VEg = -5.2 V

pin Tamb (°C) ]
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 23 21 23 | mA
Input current
. * see ""How to test
Low HLmin 4 0,5 0,5 0,3 HA section””
Input current
HIGH 1 Hmax 4* 425 265 265 | uA

*Individually test each input applying the above mentioned conditions.

Output voltage min. ~1060 | — 960 | — 890 | mV | oneinput
HIGH VOH typ. — 880 mV | at
max. — 890 | — 810 |— 700 | mV | ViLmin
Output voltage min. —1890 | —1850 | —1825 | mV | oneinput
LOwW VoL typ. -1720 mV | at
max. -1675| —1650 | —16156 | mV | ViHmax
Output threshold
voltage HIGH VOHC min. —-1080| — 980 | — 910 | mV | oneinputat Vi c
Output threshold
voltage LOW VoLc max. —1655| —1630 | —1595 | mV | oneinputat V|yc

A.C. CHARACTERISTICS
Vee1=Vee2=20V; VEg =-3.2V; R =50 Q to ground

pin Tamp (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,0 1,0 1,0 ns
delay times tPHL typ. 20 ns 50% to 50%
max. 3,1 29 33 ns
transition times tTLH/ min. 1,1 1,1 1,1 ns
rise and fall tTHL typ. 2,0 ns 20% to 80%
max. 3,6 3.3 3,7 ns

For switching times test circuit and waveform see Family Specifications.
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TRIPLE EXCLUSIVE OR/EXCLUSIVE NOR GATE

The 10107 is a three gate array designed to provide the positive EXCLUSIVE OR and NOR functions.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

|16 1

Veer Vecz
_4]61 Q]2 Voc1Gs G5 Qs Qs Q3 Qs Gy
- = = - 10107
—7 63 03 _11_ Gy nwe. Gz Vgg
916 G110
t1%y 3s112 Fig. 2 Pin designation.
15]Gs ) Qg [13
’ Veet =Vee2 =0V (ground);
Yee VEE = 5,2 V.
|8

7264451
Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature Tamb —30to +85 OC
Average propagation delay tpLH typ. 24 ns
Output voitage
HIGH state VoH nom. —880 mV
LOW state VoL nom. --1720 mV
Power consumption per package (no load) Pp typ. 115 mw

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines)

10107N: plastic 16-lead dual in-line (SOT-38).
10107F : ceramic 16-lead dual in-line (SGT-74).
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10107

R6
TR2
30
R4 I/r IL
40— 1} LIF3 RS TR8 TR9
R2
so{__H TR1
D1 \{
TR4 TR6
ad
TR;\*
1n1 Hp;a RS R7

01
-0 16
R10
TR10 TR}
02

D2 to other
R11 gates
D3IY

TR1€:}-<

r'

>
>

D4

DS to other

gates
1Rs R12
T 7.,

Gy
G
G;
Gy
Gg
Ge

Fig. 3 Circuit diagram (one gate).

7267108

RATINGS see Family Specifications.

Q4
Q2

Q3
Q,

Qs
Qs

Q=67 -

Q2=G,

_G—2+G1

G345
Q3=G3"
Q4=G3-
Q5=Gs -
Qg = Gg -

G_4-+G3
G4+ 53
Ge * Gs

Go + s

7267106

.G2
Gq
.G4
Geg

positive logic: HIGH state = 1
LOW state=0

Fig. 4 Logic functions.
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Triple exclusive OR/exclusive NOR gate

10107

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 6.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 31 28 31 mA
Input current
Low lLmin 4* 0,5 0,5 03 |uA | see "How to test
section”’
Input current
HIGH llHmax | 4.9.14 425 265 265 | pA
57,15 350 220 220 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. -1060 | — 9601 — 890 | mV
HIGH VOH typ. — 880 mV | seenote 1
max. — 890 | — 810 | — 700 | mV
Output voltage min. —1890 | —1850 | —1825 | mV
LOW VoL typ. —-1720 mV | see note 2
max. —-1675 | —1650 | —1615 | mV
Output threshold
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | seenote3
Output threshold
voltage LOW VoLc max. —1655 | —1630 | —1595 | mV | see note 4
Notes:
1. ViLmin ©f VIHmax on both inputs for invert outputs.
V|Lmin ©n one input and V|Hmax on other input for direct outputs.
2. V|Lmin on one input and V|qmax on other input for invert outputs.
ViLmin ©r ViHmax ©on both outputs for direct outputs.
3. VjLc or ViHc on both inputs for invert outputs.
ViLc on one input and V¢ on other input for direct outputs.
4. V)L on one input and V| on other input for invert outputs.
Vi g or Viyc on both inputs for direct outputs.
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10107

A.C. CHARACTERISTICS
Vce1=Vec2=20V; VEg =

—3.2V; R =50 Q to ground

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85

Propagation tpLH/ min. 11 1.1 11 ns
delay times tPHL typ. 24 ns 50% to 50%

max. 3,8 3,7 4,0 ns

transition times | tT_H/ min. 1,1 1.1 1,1 | ns
rise and fall tTHL typ. 25 ns 20% to 80%

max. 3.5 3,5 3.8 ns

For switching times test circuit and waveform see Family Specifications.
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10108

DUAL 4-INPUT AND/NAND GATE

The 10108 is a dual AND/NAND gate.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

[+ |
4|61 Veer Veez
_5162 Q12
_s|e3 |
7]ca Q] 3
10]Gs
11]Ss as|1s
12067 |
13|6s Qg)14

VEE

| 8
7286292

we] ] [ [3] (2 [ o] [5]

)

Vee2 Q3 Q@ Gg Gy Gg Gp nec.
10108

Vecr @1 9 G

Gy Gz G4 Vee

Ul 2] Le] Ta] o] [o] [2] Le]

1286288

Fig. 2 Pin designation.

Veer =Vee2 =0V (ground);

VEg =-5,2 V.

Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature Tamb —30to +85 °C
Average propagation delay

AND output tPLH/tPHL typ. 23 ns

NAND output tPLH/tPHL typ. 28 ns
Power consumption per package (no load) Pp typ. 145 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10108N: plastic 16-lead dual in-line (SOT-38).
10108F : ceramic 16-lead dual in-line (SOT-74).
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10108

Q1 =G1°G2°G3°Gy

Gy Q=04

Ga Q4 Positi .

G Q, ositive logic

o " aoron H = HIGH state

4 (the more positive voltage) = 1
. . i L = LOW state

Fig. 3 Logic function (the more negative voltage) =0
(one AND/NAND gate).

RATINGS see Family Specifications.
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Dual 4-input AND/NAND gate
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10108

D.C. CHARACTERISTICS
Vce =0V (ground); VEg = —5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 40 36 40 mA
Input current see "How to test
Low | i 4* 0,5 0,5 0,3 A .
ILmin M section”’
Input current
HIGH I'Hmax 4* 425 265 265 uA
*lr{dividually test each input applying the above mentioned conditions.
Output voltage min. -1060 | — 960 | — 890 | mV | V|| minon inputs
HIGH VOH typ. — 880 mV for direct outputs
max. — 890 | — 810 | — 700 | mV | V|Hmax On inputs
for invert output
Output voltage min. —1890 | —1850 | —1825 | mV | V|Hgmax On inputs
LOW VoL typ. —-1720 mV for direct output
max. —1.675| —1650 | —1615 | mV | V|Lmin ©n inputs
for invert output
Output threshold VIHc on inputs
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | for direct output
ViLc on inputs
for invert output
Output threshold ViLc on inputs
voltage LOW VoLc max. —1655| —1630 | —1595 | mV | for direct output
VIHc on inputs
for invert output
A.C. CHARACTERISTICS
Veel1 =Vee2 =20V, VEg=—-3.2V; R =50 £ to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,4 1,4 1.4 ns
delay times tPHL typ. 23 ns 50% to 50%
max. 41 3,7 41 ns
Transition times | tTH/ min. 1,1 1,1 1,1 ns
rise and fall tTHL typ. 2,8 ns 20% to 80%
max. 4,5 4,0 45 ns

For switching times test circuit and waveform see Family Specifications.

60

March 1983




10109

The 10109 is a dual 4-5 input OR/NOR gate.
Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

DUAL OR/NOR GATE

|16 1
Veer Veea
s
516, o3
5 o2
TG,
2o
10 1Ge Q4|14
1 ]G, —
=1 Q15 . . L
l Gg — Fig. 2 Pin designation.
13 |Gy
] v Veetr=Veez =0V (ground);
= VEg=-5.2V.
IB 7248833
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH typ. 20 ns
Output voltage
HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 50 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines).

10109N: plastic 16-lead dual in-line (SOT-38).
10109F : ceramic 16-lead dual in-line (SOT-74).
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10109

O1
1+ +——O16
R7 R10 R13
3 mej— et
to
¢— other
TR7 gate
TRS
D1
R8 D2
R9 RN R12 R14
72559571
(o]
2

Fig. 3 Circuit diagram (one gate).

G,
G2
G3

Q;

Gg
Ge

a
Gy :

Q,

7255948

Gg

RATINGS see Family Specifications.

Q1=G1+Gp+G3+Gy

Q3=Gg +Gg+ Gy +Gg +Gg
Q2=G1+G2+G3+Gy
Q4=Gp +Gg + Gy + Gg + Gg

Positive logic: HIGH state = 1
LOW state =0

Fig. 4 Logic functions.
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Dual OR/NOR gate

10109

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 15 14 15 mA
Input current see ""How to test
LOW | i 4* 0 0,5 03 A
ILmin ,5 M section”
Input current
HIGH ' Hmax 4* 425 265 265 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV | ViHmax
HIGH VOH typ. — 880 mV | or
max. — 890 | — 810 | — 700 | mV | ViLmin
Output voltage min. —1890 | —1850 | —1825| mV | Vi min
LOwW VoL typ. -1720 mV | or
max. —1675| —1650 | —1615| MV | Vigmax
Output threshold
voltage HIGH VoHC min. —-1080 | — 980 | — 910 | mV | Viycor ViLC
Output threshold
voltage LOW VoLc max. —1655| —1630 | —1595| mV | Vi_cor VIHC
A.C. CHARACTERISTICS
Veet1=Vee2=20V; VEg = —-3.2V; R =50 £ to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,0 1,0 1,0 ns
delay times tPHL typ. 2,0 ns 50% to 50%
max. 3,1 2,9 3,3 ns
Transition times | tTLH/ min. 1,1 1,1 1,1 | ns
rise and fall tTHL typ. ,0 ns 20% to 80%
max. 3,6 3,3 3,7 ns

For switching times test circuit and waveform see Family Specifications.
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10110

DUAL 3-INPUT/3-OUTPUT OR LINE DRIVER

The 10110 is a dual 3-input/3-output OR gate intended to drive up to three transmission lines
simultaneously. This feature makes the device particularly useful in clock distribution applications.
Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

|16 1] |15
Veer Vecz Vees
s o
_6_ G2 Q4] 2
e B}
Q3 _i
E] (A
E_ Gg Q.f12
11 |Gs asf13’
v gt Fig. 2 Pin designation.
= Veetr =Vee2 =Vees =0V (ground);
IB 7248834 VEE = 5.2 V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to+85 OC
Average propagation delay (all outputs loaded) tPLH typ. 2,4 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) PD typ. 150 mw
FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see Package Outlines)
10110N: plastic 16-lead dual in-line (SOT-38).
10110F : ceramic 16-lead dual in-line (SOT-74).
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1,150 + 2 g O 16
T?—-l T%] TR?—T R7 | |R8 RN
2 3 4 TRE’—A
to

¢——— other
gate
TR2 —{TR4 —{ TR TR}«
D1

R2 R4 R6 R9 R10 R12

7255958

nO-
o O-—
<O—

Fig. 3 Circuit diagram (one gate).

Gy

G2 Q,

Gy Q; Q1=Q2=Q3=G1+G2+G3
Qs Q4 =0Qg5 = Qg =Gy + G5 + Gg

Gy

Gy Q, Positive logic: HIGH state = 1

Gg Qg LOW state=0
Qg

7255949

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Dual 3-input/3-output OR line driver

10110

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = —5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 42 38 42 mA
Input current e “H to test
Low N Lmi 5* 05 0,5 03 |uA | €€ Mowtote
ILmin K section”’
Input current
HIGH IIHmax 5* 680 425 425 MA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 |{— 960 | — 890 | mV one input
HIGH VOH typ. — 880 mV | at
max. — 890 |— 810 | — 700 | mV | ViHmax
Output voltage min. —1890 |—1850 | —1825 | mV one input
LOwW VoL typ. -1720 mV | at
max. —1675 |—-1650 | —1615| mV ViLmin
Output threshoid
voltage HIGH VOHC min. —1080 |~ 980 | — 910 | mV | oneinputat Viyc
Output threshold
voltage LOW VoLc max. —1655 |—1630 | —1595| mVv | oneinputatV| ¢
A.C. CHARACTERISTICS
Veet1=Vee2=20V; VEg =-3.2V; R =50 to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 14 1,4 1,5 | ns all outputs
delay times tPHL typ. 2,4 ns loaded
max. 3,5 3.5 3,8 ns 50% to 50%
Transition times | t1| 4/ min. 1,0 1,1 1,2 | ns all outputs
rise and fall tTHL typ. 2,2 ns loaded
max. 3,5 3,5 3,8 ns 20% to 80%

For switching times test circuit and waveform see Family Specifications.
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10111

DUAL 3-INPUT/3-OUTPUT NOR LINE DRIVER

The 10111 is a dual 3-input/3-output NOR gate intended to drive up to three transmission lines
simultaneously. The ability to control three parallel lines makes this device particularly useful in
distribution applications.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

clock

6 1] Is
Veer VeeaVees
a2
Q] 3
5o -
210 =1L 10111
7 163
] Qe —12 Q3 G G
Qs 13 : ‘ ‘
alg, e s 3 I 3 % -3 A2 A R )
10 ng ? Qe 14
1 |Ge Fig. 2 Pin designation.
i Veer = Veea = Vees = 0V (ground)
= - = ro :
|8 7248835 V(E:(E:L _5%(:3_ ces groun
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30t0+85 °C
Average propagation delay (all outputs loaded) tPLH typ. 24 ns
Output voltage
HIGH state VoOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 150 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10111N: plastic 16-lead dual in-line (SOT-38).
10111F: ceramic 16-lead dual in-line (SOT-74).
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O +——O016
T?—‘ T‘r?—l T}%_l rR7 | |r8 R
4L
- to
¢——— other
gate
TR2 —{ TR& TR TR;]——A
D1

R1 R3 RS y D2

R2 R4 R6 R9 R10 R12

7255958. A

Fig. 3 Circuit diagram (one gate).

Qq
Q
G, 2
22 % Q1=02=03=G1+Gp+063
’ ga Q4 =Qg5=0Qg =G4 G5+ Gg
5
G Positive logic: HIGH state = 1
Gs Qs LOW state =0
Ge

7255950

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Dual 3-input/3-output NOR line driver

1011

D.C. CHARACTERISTICS
Vce =0V (ground); VEg = 5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 42 38 42 mA
Input current see "How to test
LOW | i 5% 0,5 0,5 0,3 A .
ILmin M section”’
Input current
HIGH 1| Hmax 5* 680 425 425 | uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV | one input
HIGH VOoH typ. — 880 mV | at
max. — 890 | — 810 | — 700 | mV ViLmin
Output voltage min. —1890 | —1850 | —1825 | mV | one input
LOW VoL typ. -1720 mV | at
max. —1675 | —1650 | —1615 | mV | ViHmax
Output threshold
voltage HIGH VoHC min. —1080 | — 980 | — 910 | mV | oneinputat V| ¢
Output threshold
voltage LOW VoLc max. —1655 | —1630 | —1595 | mV | oneinputat Viyc
A.C. CHARACTERISTICS
Vee1=Vee2=20V; VEg =—3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,4 1,4 1,5 ns all outputs
delay times tPHL typ. 2, ns loaded
max. 35 3,5 3.8 ns 50% to 50%
Transition times | tTH/ min. 1,0 1,1 1,2 | ns all outputs
rise and fall tTHL typ. 2,2 ns loaded
max. 3,5 3,6 3,8 ns 20% to 80%
L

For switching times test circuit and waveform see Family Specifications.
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10113

QUADRUPLE EXCLUSIVE-OR GATE

The 10113 is a quadruple EXCLUSIVE-OR gate with an enable input common to all gates.
The enable is active in LOW state. A 4-bit comparison function (A = B) can be obtained by wire-

ORing the four outputs together. Direct connection to busses is possible thanks to open emitter

outputs.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

|18 |1
vV Vv
4 G1CC1 CC2
] Q1]2
5]G2 B
[16] [15] 1] [13] [12] [17] [ro] [o]
61G3| | Vec1Q4 Q3 Gg G7 Gg Gs  E
) O
7{Ga] J 10113
10]Gs| . o Vocz @1 Q2 G G G3 G4 Vge
3|14
HGSP—— DEEnEERCRGRD|
4 7275309
12167 . . . .
N aalis Fig. 2 Pin designation.
13|Gs8 D —
N Veetl =Vee2 =0V (ground);
Vee VEE=-5,2V.
‘8 7275308
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -5,2 \%
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tPHL typ. 3,0 ns
Output voltage
HIGH state VoH nom. --880 mV
LOW state VoL nom. -1720 mV
Power consumption per package (no load) Pp typ. 175 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10113N: plastic 16-lead dual in-line (SOT-38).
10113F : ceramic 16-lead dual in-line (SOT-74).
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)

13
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other
gates «—

RS QFU
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Fig. 3 Circuit diagram (one gate).

7275310

FUNCTION TABLE

G1 a1 _— G1|G2| E | Qg
G2 Q1=G1+Go+E

s _ Ly LfL]tL
Q2=G3+Gy+E L|H L H
63 — — H|{L|[L|H
64_?02 U3 G5+CGe+E HiH|L|L
Q4 =-G7 +Gg+E X| X H|L
Gy —
Q3 . .
Ge *?" Positive logic: HIGH state = 1
LOW state=0
G7 — a H = HIGH state (the more positive voltage)
Gg — 4 L = LOW state (the less positive voltage)
£ —l 1275307 X = state is immaterial

Fig. 4 Logic function.

RATINGS see Family Specifications
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Quadruple EXCLUSIVE-OR gate

10113

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -56.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 46 42 46 | mA
Input current
LOW | i 4* 0,5 0,5 0,3 A
ILmin ! K see ""How to test
Input current section”’
HIGH l{Hmax | 4,7.10,13 425 265 265 | uA
5,6,11,12 350 220 220 | pA
9 870 545 545 | uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV | one inputat
HIGH VOH typ. — 880 mV | ViHmax
max. — 890 | — 810 | — 700 | mV | enable at
ViLmin
Output voltage min. —1890 | —1850 | —1825| MV | one output at
LOW VoL typ. -1720 mV | ViLmin
max. —1675 | —1650 | —1615 | mV | enable at
ViLmin
Output threshold
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | oneinputat ViHc
Output threshold
voltage LOW VoLc max. —1655 | —1630 | —1695 | mV | oneinputat V| c
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10113

A.C. CHARACTERISTICS
Veetr =Vee2=20V; VEg = —-3.2 V; R =50 to ground

pin Tamb (°C)
symbol under unit | remark
test -30 +25 +85
Rise
propagation tPLH min. 11 1,3 1,3 ns independent inputs
delay time max. 4,7 4,5 5,0 ns
1] min. 1.3 1,5 1,5 ns .
PLH max. 5,2 5,0 5,5 ns enable input
Fall
propagation tPHL min 1,1 1,3 1,3 ns independent inputs
delay time max. 4,7 4,5 5,0 ns
tPHL min. 1,3 1,5 1,5 ns .
max. 5,2 5,0 5,56 ns enable input
Rise time tTLH min. 1,1 1,1 1,1 ns
max. 4,2 39 4,4 ns between
Fall time trHL | min. 11 1,1 1,1 | ns | 20%and80%
max. 4,2 3.9 44 ns

For switching times test circuit and waveform see Family Specifications.
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10114

TRIPLE LINE RECEIVER

The 10114 is a triple line receiver with low impedance emitter follower complementary outputs.

With translated emitter follower inputs and an active current source, it features a common mode rejection
peak voltage of + 1 V. Furthermore, the OR outputs keep a LOW logic level, whenever the inputs

are left floating. Intended primarily to receive data from balanced twisted-pair lines, this device is also
suitable for minicomputers, testing and instrumentation. !t can also be used as a sense amplifier for MOS
RAMs as a MOS-to-ECL interface circuit; as a high speed comparator and, having an internal reference
supply voltage (Vgg), it can operate as a Schmitt trigger.

6 |
Veer  Vee2
4 ]Gy Q]2
sle, ltOzZ
] (B Q3|6 Qs Gg Gs Vps Gu G3
10]C. Q7 10114

Vecz @ Q2 Gy Gy Q3 Qg Vge

13 Qg |15 [l 3 N 5 R S e R )
- — 7269669

Ves |11 Fig. 2 Pin designation.

Vee Veetr =Vee2 =0V (ground);
'8 VEE=-5,2V.

7269667

Fig. 1 Logic diagram

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb 30to +85 ©C
Average propagation delay
single-ended input tPHL typ. 24 ns
differential input tPHL typ. 2,0 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 145 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

10114N: plastic 16-lead dual in-line (SOT-38).
10114F : ceramic 16-lead dual in-line (SOT-74).
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10114

5 4
? ?
10
16 O
Um R4 RS ]Rs []]mz
TR1\L KTRB Tag:]—4
2 o—l TR2 TR7 o
03
R2 R7
TR3 TR4 TR6
R3 R8 mou R13
“;gg‘:' RS TRI0
<+ D1
l D2
R6 RN R14
8o

Gy Q4
G2 Q,
63 Qs
G, Q,
Gs Qs
Gg Qs

7269666

Fig. 4 Logic function.

Fig. 3 Circuit diagram (one gate).

7269673

With inputs Gp, G4 and Gg connected to Vgp (pin 11)

01 = G1
Q2=Gy
Q3=G3
Q4=.G§
Q5 =Gsg
QG=_G3

RATINGS see Family Specifications.

Positive logic:

H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0

78
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Triple line receiver 10114

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -56.2 V

pin Tamb (°C)
symbol under unit conditions
test -30 +25 +85
Supply IEEmax 8 39 35 39 mA for pins 4,9,12
current V1= ViLmin
for pins 5,10,13
V| =Ves
Input l1Hmax 4* 70 45 45 uA V| = ViHmax
current see Fig. 5
lcBOmax 4 1.5 1,0 1,0 HA test one input at
a time
Vi=VEgg
see Fig. 5
Reference min 1 —1420 | —1350 | --1295 | mV see General spec
voltage \'7:1:) "HOWTO TEST”
max 1 —-1280 | —1230 | —-1150 | mV

*Individually test each input applying the above mentioned conditions.

TEST PARAMETERS

To meet VoH and Vo specifications V| = V| or V|| to one input of each gate under test and
V|LH or VL respectively to the other input of each gate.

Tamb (°C)
symbol unit remarks
-30 +25 +85
VIHH + 110 + 190 + 300 mV shifted +1 V
ViHmax — 890 — 810 — 700 mV
VIHL —1890 —-1810 -1700 mV shifted —1 V
ViHmin —1205 —-1105 —1035 mV
ViLmax —1500 —1475 —1440 mV
VILH — 890 — 850 — 825 mV shifted +1 V
ViLmin —1890 —1850 —1825 mV
ViLL —2 890 —2 850 —2825 mV shifted -1 V
VIHH = ViHmax shifted positive one volt for CMR tests.
VIHL = VIHmax shifted negative one volt for CMR tests.

VILH = ViLmin shifted positive one volt for CMR tests.
ViLL = ViLmin shifted negative one volt for CMR tests.

(CMR: Common mode Rejection).

]
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10114

7287839

Fig. 5 Test circuit CMR test.
Vi = input under test.
V)L input voltage shifted 1 Volt positive or negative.

Tamb (oC)
symbol unit conditions
-30 +25 +85
Output min. -1060 | — 960 | — 890 | mV Vi at ViHmax, invert
voitage HIGH | VQH typ. — 880 mV output (1)
max. — 890 | — 810 | — 700 | mV V| at V| min, direct
output (1)
Output min. —1890 | —1850 | —-1825 | mV V| at V|Lmin, invert
voltage LOW VoL typ. -1720 mV output
max. —-1675 | —1650 | —1615 | mV V| at ViHmax, direct
output (1)
Output V) at ViHc, invert
threshold output (1)
voltage HIGH | VoHCmin. -1080 | — 980 | — 910 | mV Vyat Vj| ¢, direct
output (1)
Output Vjat V¢, invert
threshold output (1)
voltage low VOoLCmax —1655 | —1630 | —1595 | mV V| at ViHc, direct
output (1)
Common mode min. —1060 | — 960 | — 890 | mV VIHH input 4, V|LH
rejection test VOoH input 5 for output 2
max. — 890 | — 810 | — 700 | mV VIHL input 5, VL
input 4 for output 3
min. -1890 | —1850 | —1825 | mV VIHL input 5, Vi L
VoL input 4 for output 2
max. -1675 | —1650 | —1615 | mV VIHH input 4, Vi H
input 5 for output 3

(1): See Fig. 5.
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Triple line receiver

10114

A.C. CHARACTERISTICS
Veet =VCC2=2.0V; VEg =-3.2V; R =50 Q to ground

pin Tamb (°C)
symbol under unit | remarks
test -30 | +25 | +85

propagation tpLH/tPHL | min. 1,0 10 | 09 | ns for single-ended input

delay times typ. 2,4 ns testing one input of

max. 4.4 4,0 43 | ns each gate must be tied to
Vgg (pin 11)

transition times | tTLH/tTHL | min. 1,6 | 16| 1,6 | ns o o

rise and fall max. | 38 | 35 | 37 | ns | 20%1080%
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10115

QUADRUPLE LINE RECEIVER

The 10115 is a quadruple differential amplifier intended for use in sensing signals over long lines.
The base bias supply makes the device useful in other applications where a stable reference voltage is

necessary.

With translated emitter follower inputs and an active current source, it features a common mode

rejection peak voltage of £ 1V.

e |1

Veer Veee
46,
—4+—0] Q
5o >
—} 4o
10}
—+—0 Q3|14
1_ Gg 3 _1_
E_ Gy alts Fig. 2 Pin designation.
Bl o| >
Ves| 9 Veer =Vee2 =0V (ground);
— VEg=-5,2V.
Vee
]8 7248836
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tPLH typ. 2,0 ns

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VOoH nom. —880 mV
VoL nom. —1720 mV

Pp typ. 95 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

10115N: plastic 16-lead dual in-line (SOT-38).
10115F : ceramic 16-lead dual in-line (SOT-74).
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9
o
01
-+ -0 16
R3 | |RS R7
TR1 TRS
2 —e R8
R1
4 TR2 TR3 TR6
-D1
R2 D2
sO—{} to
other
TRG amplifiers
R& R9

7255959

Fig. 3 Circuit diagram (one amplifier).

—o|
Q
Gz—D' ' With inputs G2, G3, Gg, G7 connected to Vgg.
Ga—*|> a, Q1=Gq Q3=Gg
6.—0 Qp=Ga Q4=Gg
Gs—O0 a Positive logic: HIGH state = 1
Gg 3 LOW state =0
G, a
Gg—O ‘

7255951

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Quadruple line receiver

10115

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 29 26 29 mA | pins 5,6,11,12 to
VBB
pins 4,7,10,13 to
ViLmin
Input currents I Hmax 4* 150 95 95 | uA |see Fig.5
HIGH V| = ViHmax
ICBOmax 4* 1,6 1,0 1,0 | uA |seeFig. 5
Vi =VEg
Reference voltage min 9 —1420 | —1350 | —1 295 | mV | see General spec
Vg “"HOW TO TEST”
max 9 —-1280 | —1230 | —1150 | mV
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 | — 960 | — 890 | mV | for each gate: (1)
HIGH VOoH typ. — 880 mV | Vyat ViLmin
max. | — 890 | — 810 | — 700 | mV | other input at Vgg
Output voltage min. —1890 | —1850 | —1825 | mV | for each gate: (1)
Low VoL typ. -1720 mV | Vi at ViHmax
max. —1675 | —1650 | —1615 | mV | other input at Vgg
Output threshold for each gate: (1)
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | Vjat V)¢
other input at Vgg
Output threshold for each gate: (1)
voltage LOW VoLc max. | —1655 | —1630 | —1595 | mV | Vjat V|yc
other input at Vgpg
(1): See Fig. 5.

For common mode rejection test, use the same test configuration and limits as 10114 (Fig. 5).
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10115

A.C. CHARACTERISTICS
Veet =Vee2=20V; VEg = -3.2V; R =50 Q to ground

pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1,0 1,0 1,0 | ns | forsingle-ended
delay times tPHL typ. 2,0 ns input testing one
max. 3,1 2,9 33 | ns input of each gate
must be tied to
Vgg (pin 9)
Transition times | tyLH/ min. 1,1 1.1 1,1 | ns
rise and fall tTHL typ. 2,0 ns | 20% to 80%
max. 3.6 3,3 3,7 | ns

For switching times test circuit and waveform see Family Specifications.

~s—

Vie —

oo

7287839

Fig. 5 Test circuit CMR test.
Vi = input under test.
V| input voltage shifted 1 Volt positive or negative.
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10116

TRIPLE LINE RECEIVER

The 10116 is a triple line receiver with low impedance emitter follower complementary outputs.

With translated emitter follower inputs and an active current source, it features a common mode rejec-
tion peak voltage of +1V. Intended primarily to receive data from balanced twisted-pair lines, this device
is also suitable for minicomputers, testing and instrumentation. It can also be used as a sense amplifier
for MOS RAMs as a MOS-to-ECL interface circuit; as a high speed comparator and, having an internal
reference supply voltage (Vgg), it can operate as a Schmitt trigger.

6 |1

Veer  Veez
Ll N o8]z
sl 8als
K] CONQNT [
ol Far
12]Gs Qs 14
1366 | > 0s]t5
Ves|11

Vee

B

Fig. 1 Logic diagram.

7269667

QUICK REFERENCE DATA

10116
Gy Gz Q3 Qu Vee

7269668

Fig. 2 Pin designation.

Veet =Vee2 =0V (ground);

Supply voltage

Operating ambient temperature range

Average propagation delay

single-ended input

differential input
Output voltage

HIGH state

LOW state

Power consumption per package (no load)

VEE=5,2V.
VEE -52 V
Tamb —30to+85 °C
tPLH typ. 24 ns
tPLH typ. 2,0 ns

VOH nom. --880 mV
VoL nom. —1720 mV

Pp typ. 85 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (seejPackage Outlines)

10116N: plastic 16-lead dual in-line (SOT-38).
10116F: ceramic 16-lead dual in-line (SOT-74).
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10116

14 15
I T
10
160 ¢ *
R4
TR6
RS ¢—OMN
TR2 TR&4
TR7
D1
D2
to other
gates
R2 R6 R7
80
O o 7269672.1
12 13
Fig. 3 Circuit diagram (one amplifier).
G 0 a, With inputs Gg, G4 and Gg connected to Vgg (pin 11)
o2 [ o2 Q1 =Gy
Gs Q4 Q2 =G
Ge Qq Q3=G3
Q4 =G3 Positive logic:

0s—Q Qs Qs = Gg H = HIGH state (the more positive voltage) = 1
Gs Bs Qg =Gp

L = LOW state (the less positive voltage) = 0
7269666

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Triple line receiver

10116

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 5.2 V

pin Tamb (oC)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 23 21 23 | mA | pins5,10,13
Vi=Vgs
pins 4,9,12
V1= ViLmin
Input currents l1Hmax 4* 150 95 95 | uA |seeFig.5
HIGH Vi =VEEg
ICBOmax | 4" 15 1,0 1.0 | pA |seeFig.5
Vi=VEE
Reference voltage min 1 —1420 | —1350 | —1 295 | mV | see General spec
VBB "HOW TO TEST"
max 1 -1280| —1230 | —-1150 | mV
*Individually test each input applying the above mentioned conditions.
Output voltage min. —~1060 | — 960 | — 890 | mV | V|at Viy max: (1)
HIGH VoH' typ. — 880 mV | invert output
max. | — 890 | — 810 | — 700 | mV | Vyat V|_min
direct output
Output voltage min. | —1890 | —1850 | —1825 | mV | V}at V|| min: (1)
LOW VoL typ. -1720 mV | invert output
max. | —1675| —1650 | —1615 | mV | V| at ViHmax
direct output
Output threshold Vjat Viyc: (1)
voltage HIGH VOHC min. | —1080 | — 980 | — 910 | mV | invert output
Vyat Ve
direct output
Output threshold Viat Vi c: (1)
voltage LOW VoLc max. | —1655| —1630 | —1595 | mV | invert output
ViatViHe
direct output
(1): See Fig. 5.

For common mode rejection test, use the same test configuration and limits as 10114 (Fig. 5).
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10116

A.C. CHARACTERISTICS
Veet =Vec2=20V; VEg = -3.2 V; R =50 £ to ground

pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1,0 1,0 1,0 | ns | forsingle-ended
delay times tPHL typ. 2,0 ns input testing one
max. 3,1 2,9 3,3 | ns input of each gate
must be tied to
Vg (pin 11)
Transition times | tTH/ min 1,1 11 1,1 | ns
rise and fall tTHL typ. 2,0 ns | 20% to 80%
max. 3,6 3,3 3,7 ns

For switching times test circuit and waveform see Family Specifications.

7287839

Fig. 5 Test circuit CMR test.

V; = input under test.

V| L input voltage shifted 1 Volt positive or negative.
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10117

DUAL OR-AND/OR-AND-INVERT GATE

The 10117 is a dual 2-wide 2-3 input OR-AND/OR-AND-INVERT gate designed for use in data control

as a general purpose logic element.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.
|16 |1

Veer Veez
4 |G, a3
5 -4
] Q
5 24
A
3]
Q
E_ — Q3] 14
"
— Q.15
12 .
3] Fig. 2 Pin designation.
v Vee1=Vee2=0V (ground);
EE VEE=-52V.
IB 7248837
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH typ. 23 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 100 mw
FAMILY DATA see Family Specifications.
PACKAGE OUTLINES (see Package Outlines).
10117N: plastic 16-lead dual in-line (SOT-38).
10117F : ceramic 16-lead dual in-line (SOT-74).
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ulll |

01
o16
[I]RS R11{I] R12 f]ms
to
TR3 TR7 v—-ﬁ?lm il other
)fl gate
02
—03
RS [l []RW
40—y TRI TR2 TRS
to
R6 r’r $—————— other
1
50 1} l [ TRI2 gate
R7 N Yo
60 o TR& —{TR6 —{TR8 T.':";;l
'ﬁ Yo
RS Ri4 to
I } other
S TN — gate
[l] R4 Qmo [l]mz ms[[]ms[l]m
08

7255960 I
9

Fig. 3 Circuit diagram.

0,

Q,

7255952

Fig. 4 Logic function.

RATINGS see Family Specifications.

Q1 =(G1+Gjp) - (G3 +'Gr4 ¥ Gg)
Q2 =(Gq +G2) - (G3 + G4 + Gp)
03=(G8+GQ~(G5+G6+G7)
Q4 = (Gg + Gg) - (G + Gg + G7)

Positive logic: HIGH state = 1
LOW state=0

92
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Dual OR-AND/OR-AND-INVERT gate

10117

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = =562 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 29 26 26 | mA
Input current
Low NLmin 4" 0.5 0,5 03 | A | see "HOW TO TEST
Input current SECTION™
HIGH llHmax | 45,12,13 | 390 245 245 | pA
6,7,10,11 | 425 265 265 | pA
9 560 350 350 | pA
*Individually test each input applying the above mentioned conditions.
Qutput voltage min. —1060 | — 960 | — 890 | mV
HIGH VOH typ. — 880 mV | ViHmax ° ViLmin
max. — 890 | - 810 | — 700 | mV
Output voltage min. —1890 | —1850 | —1825| mV
LOW VoL typ. -1720 mV | ViLmin " ViHmax
max. | —1675| —1650 | —1615| mV
Output threshold
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | Viycor ViLc
Output threshold
voltage LOW VoLc max. —1655 | —1630 | —1595| mV | V| cor ViHC
A.C. CHARACTERISTICS
Veet1 =Vee2=2.0V; VEg = -3.2V; R =50 Q to ground
pin Tamp (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1.4 1,4 1,4 | ns
delay times tPHL typ. 23 ns | 50% to 50%
max. 3,9 2,4 38 | ns
Transition times | t1 1/ min. 0,9 1,1 1,1 | ns
rise and fall tTHL typ. 2,2 ns | 20% to 80%
max. 4,1 4,0 46 | ns

In order to enable the output, at least one input of the other gates wire-or'd to the gate under test

must be high.

For switching times test circuit and waveform see Family Specifications.
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10118

DUAL OR-AND GATE

The 10118 is a dual 2-wide 3-input OR-AND gate designed for use in data control as a general
purpose logic element.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

|16 11
Vees Vee2
G,

[ i K

Fig. 2 Pin designation.

I8 7248838 Veer =Vee2 =0V (ground);
VEg=-52V.
Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tPLH typ. 23 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 100 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines).

10118N: plastic 16-lead dual in-line (SOT-38).
10118F : ceramic 16-lead dual in-line (SOT-74).
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10118

‘ TR7 TRI0 "
30 $—————— other
L0 gate

R2 R6 Ri0| |R13| [R15 to
p————> othe,
RN gate

TR2 TR4 TR6 Tkekl Yo
R3 R7 RN -——J Y2
T

to
60 other
70 gate
ﬂRL R8 R14 R17 RZOE]RZ!
08
s
9
Fig. 3 Circuit diagram (one gate).
Gy
(¢}
Gj
Q

G, !
Gg Q1 =(Gq1+Ga+G3) - (G4 + Gg + Gg)
G Q2= (Gg +G7 +Gg) - (Gg + G109 *+ G11)

3
Gy Paositive logic: HIGH state = 1
G LOW state=0

8 Q,
Gg
Gio
G‘H 7255953

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Dual OR-AND gate

10118

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -56.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 29 26 29 mA
Input current
LOW HLmin 3* 0,5 0,5 0,3 | uA |see "How to
test Section”’
Input current
HIGH llHmax |3.4.56,12,13,14 | 390 245 245 uA
6,7,10,11 425 265 265 MA
9 560 350 350 uA
*Individually test each input applying the above mentioned conditions
Output voltage min. —-1060 | -- 960 | — 890 | mV | inputs
HIGH VOH typ. — 880 mV | at
max. — 890 | — 810 | — 700 | mV | ViHmax
Output voltage min. —2000 | —1990 | —1920 | mV | inputs
LOW VoL typ. —1900 mV | at
max. —1675 | -1650 | --1615 | mV | ViLmin
Output threshold inputs at
voltage HIGH | VoHc min. —-1080 | — 980 | — 910 | mV | Viqc
Output threshold inputs at
voltage LOW VoLc max. —1655 | —1630 | 1595 | mV | V|| ¢
A.C. CHARACTERISTICS
Vee1=Vee2=20V; VEg =-3.2V; R =50 £ to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,4 14 1,4 |ns
deiay times tPPHL typ. 23 ns | 50% to 50%
max. 3,9 3.4 38 |ns
Transition times | tT g/ min. 0,8 1,1 11 | ns
rise and fall tTHL typ. 25 ns | 20% to 80%
max. 4.1 4,0 46 | ns

In order to enable the output, at least one input of the other gates wire-or'd to the gate under test

must be high.

For switching times test circuit and waveform see Family Specifications.
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10119

OR-AND GATE

The 10119 is a 4-wide 4-3-3-3-input OR-AND gate designed for use in data control as a general
purpose logic element.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

|16 |1
Veet Vee2
.
<
G3
Gu
Gs
Gg

Gq E\Q 2

) o N S e Gl R
@

-

w
@
>

Fig. 2 Pin designation.

TN
& l=]
ole
3 |2

Veet =Vee2 =0V (ground);
Yee VEg =-5.2V.

|8 7255992

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 ©C
Average propagation delay tPLH typ. 2,3 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. --1720 mV
Power consumption per package (no load) Pp typ. 100 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10119N: plastic 16-lead dual in-line (SOT-38).
10119F : ceramic 16-lead dual in-ine (SOT-74).
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10119

01

@RH‘

' 016
[‘}R‘IG L GRR
»—ﬁs TRIO
i :

] [RZ&
[—(ma RN — TR12 —{TR13 HIB-—-

L0 ‘"BL j— to other
R7 gates
"
50~ — =5 !!D‘I
60 ~{ J
R11
70 LLTS TR6 TR7 Yoz
K12 to other
90- { gates

LA

R15
QRW R18| |R [I]RZO [I]RZ'I R22 E]RZS
19
08

Fig. 4 Logic function.

RATINGS see Family Specifications.

Fig. 3 Circuit diagram.

Q=(G1+Gy+G3+Gy) - (Gs+Gg+G7)-
(G7+Gg+Gg) - (G10 + G171 + G12).

Positive logic: HIGH state = 1
LOW state=0

100
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OR-AND gate

10119

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = =5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current | IEEmax 8 29 26 29 mA
Input current
LOW HLmin 3* 0,5 0,5 0,3 uA | see "How to
test Section”’
Input current
HIGH llHmax | 3.4.5,12,13,14| 390 245 245 LA
6,7,10,11 425 265 265 uA
9 560 350 350 nA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 |— 890 | mV | inputs
HIGH VOH typ. — 880 mV |at
max. — 890 | — 810 |— 700 | mV | ViHmax
Output voltage min. —2000 | —1990 |—-1920 | mV |inputs
LOW VoL typ. -1900 mV | at
max. —1675 | —1650 | —1615 | MV | V|| min
Qutput threshold inputs at
voltage HIGH | VoHc min. —1080 | — 980 |— 910 | mV | ViHqc
Output threshold inputs at
voltage LOW VoLc max. —1655 | —1630 | —-15695 | mV | V| ¢
A.C. CHARACTERISTICS
Vee1=Vee2=2.0V; VEg = -3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/ min. 1,4 1.4 14 | ns
delay times tPHL typ. 23 ns | 50% to 50%
max. 3,9 3,4 3,8 | ns
Transition times | tT H/ min, 0,8 11 1,1 | ns
rise and fall tTHL typ. 2,5 ns | 20% to 80%
max. 4.1 4,0 46 | ns

In order to enable the output, at least one input of the other gates wire-or’d to the gate under test

must be high.

For switching times test circuit and waveform see Family Specifications.
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10121

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

The 10121 is a 4-wide OR-AND/OR-AND-INVERT gate designed for use in data control as a general
purpose logic element.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

16 |
Vees Veez
Gy
G
G3
Gy
Gg O

Gg [:
Gy
Gs
Gg
G1p O—
G

N3

I

V2

GREBRE B lolsle|nls

Veetr =Vee2 =0V (ground);
B VEg=-5,2V.

7264449

Vee

Fig. 1 Logic diagram.
QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 ©C
Average propagation delay tpLH typ. 2,3 ns
Output voltage
HIGH state VoH nom. —880 mv
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp 100 mwW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

10121N: plastic 16-lead dual in-line (SOT-38).
10121F : ceramic 16-lead dual in-line (SOT-74).
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10121
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R15 (l]ms [I]RW Q]R'IB IJI]RZO []RZJ to other
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e
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08

7267109

Fig. 3 Circuit diagram.

Ipul
\4

Q4

7267110

Fig. 4 Logic function.

RATINGS see Family Specifications

Q1=G1+Gp+G3+Gyg+Gp+Gg+
Gg + Gy +Gg+Gg +Gqp+G19

Q=04

positive logic: HIGH state = 1
LOW state= 0
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4-wide OR-AND/OR-AND-INVERT gate

10121

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -56.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 29 26 28 | mA
Input current
LOwW lLmin 4* 0,5 0,5 0,3 | uA | See “How to test
Input current llHmax | 10 495 | 310 | 310 |puA | Section”
other
inputs 390 245 245 | uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. | —1060 | — 960 | — 890 | mV | V|_min On inputs
HIGH VoH typ. — 880 mV | for invert output
max. | — 780 | — 700 | — 580 | mV | ViHmax On inputs
for direct output
Output voltage min. —2000 | —1990 | —1920 | mV | V|_min On inputs
LOW VoL typ. —-1720 mV | for direct output
max. | —1675 | —1650 | —1615 | MV | Viymax on inputs
for invert output
Output threshold ViLc on inputs
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | for invert output
VIHC on inputs
for direct output
Output threshold V|Lc on inputs
voltage LOW VoLc max. | —16565 | —1630 | —1595| mV | for direct output
ViHc on inputs
for invert output
A.C. CHARACTERISTICS
Vee1=Vee2=20V; VEg = -3.2V; R =50 to ground
pin Tamb (°C)
symbol under unit | remarks
test =30 +25 +85
Propagation tpLH/ min 1,4 1,4 14 | ns
delay times tPHL typ. 23 ns 50% to 50%
max. 39 34 38 | ns
Transition times | tT_H/ min. 0,9 1.1 1,1 | ns
rise and fall tTHL typ. 2,5 ns | 20% to 80%
max. 41 4,0 46 | ns

In order to enable the output, at least one input of the gates wire-or’d to the gate under test must be

high.

For switching times test circuit and waveform see Family Specifications.

March 1983

105






10123

TRIPLE NOR GATE

The 10123 consists of three NOR gates for use as a driver. It can drive a bus with a characteristic

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

s |16
Yeor - Veca [16] [1s] [1a] [13] [12] [11] [ro] [o]

_4]G1 Vecz Q3 Gyp Gg Gg Gy Gg Gs

562 Q1]3

_6]6 — D) 10123

_1]6

] (S Veer @2 Qq Gy Gy Gz Gg Vge

lojge 2 T 2] 3] (o] (=] [e] (o (&)

i3 Lo 7286290

12]Ce

13]G Q315 . o

I [ Fig. 2 Pin designation.

Ves Vce1 = Veez =0V (ground);
IB 7264446.A VEg=-5,2V.
Fig. 1 Logic diagram.

QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature Tamb —30to +85 °C
Average propagation delay tpLH/tPHL  tyP. 3,0 ns
Power consumption per package (no load) Pp typ. 310 mW

FAMILY DATA

RATINGS

J see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10123N: plastic 16-lead dual in-line (SOT-38).
10123F : ceramic 16-lead dual in-line (SOT-74).
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Veer Veez
LILTLTL i
Rx Rx Ry Rx TR11
Rg
&1 — TR7 A
Rg 1\|
Gy 1 TRe
R o o o e e o e
B -
Gy 1 TR9 i REFERENCE |
Rg > | VOLTAGE H
Gy — 1\lmm | 4 !
]
v I
TR5 | R3
— i ]
TR I Tra i
| |
I wor “2 {
[gnp []np mnp [JRD TFM;——:J ; TR2 :
: |
| |
| |
|
|
]
| I

TR4A
R8 R6 R6A RS R1
| ISR SRR S |

7280524

VEE

Fig. 3 Circuit diagram (one gate shown).
G Q1=G1+G2+G3+Gg
g: Qs Q2=Gs +Gg + G7
Gu Q3=Gg+Gg+G1p
Gs positive logic: HIGH state = 1
Ge Q2 (the more positive voltage)
Gy LOW state =0

Gg (the more negative voltage)
G,

7267250

Fig. 4 Logic functions.
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Triple NOR gate

10123

D.C. CHARACTERISTICS
Vee =0V (oround); VEg = 6.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 82 75 92 mA
Input current .
LOW Himin | 4* 05 | 05 03 |uA | See"Howto test
Section
Input current
HIGH l'Hmax 4* 350 220 220 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 | — 960 | — 890 | mV
HIGH VOH RL=25Qto -2V
max. | — 890 | — 810 | — 700 | mV
Output voltage min. —2100 | =2 100 | —2 100 | mV
LOW VoL RL=25Qt0-2.1V
max. | —2030 | —2030 | —2030 | mV
Output threshold
voltage HIGH VOHC min. ~1080 | — 980 | — 910 | mV | R =25Q1t0o -2V
Output threshold
voltage LOW VoLc max. | —2010 | =2010 | 2010 | mV | R =25Q to —2.1V
A.C. CHARACTERISTICS
Vce1=Vee2=2.0V; VEg =-3.2 V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min 1,2 1,2 1,2 | ns
delay times tPHL typ. 3,0 ns | 50% to 50%
max. 4,6 44 48 | ns
Transition times | tT| H/ min. 1,1 11 1.1 |ns
rise and fall tTHL 20% to 80%
max. 3,7 3,5 3,9 | ns

For switching times test circuit and waveform see Family Specifications.
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10124

TTL-TO-ECL TRANSLATOR

The 10124 is a quadruple TTL-to-ECL translator with individual and common TTL-compatibie
inputs on each gate. When the common input is in the LOW state, all ECL direct outputs are in a LOW
state and inverting outputs in a HIGH state.

|16 |9
Veer Vees
5]6, Q|4
Qy] 2
o Fep
Q]
slo - 10124
10163 | | Qs )12 Q, Q2 Q3 Q) 6y G Gy Vge
I Qg |15
a— e
7269684 .1
1]G, Q7|13
_D.C_Q_‘Lli Fig. 2 Pin designation.
Vee Veer =0V (ground);
|8 7269682 1 Vee3=+5V;
VEg =-52V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltages VEE -5,2V
Vee +50V
VCCmax +7,0V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH tyn. 3,5 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. --1720 mV
Power consumption per package (no load) PD typ. 380 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10124N: plastic 16-lead dual in-line (SOT-38).
10124F : ceramic 16-lead dual in-line (SOT-74).
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10124 J

R
R1 R2
]\TR1
Yy vy
o1] o3 os
50
6 O—
A A Y
Dzﬁ oo oe[ 2
l 016
R3f] R7 R9 R11| | R13
-—KTR3 RS TR9 TRIO
to other
L.TRG TRB.J TR12 translators
Tsz
08y
TRA}— TR7 TR11:|—<
i GED 4
o to other
" translators
R& R8

[JRG R10[1]R12[I] R14
—O 8

7269686.1

~0

[e]
2

Fig. 3 Circuit diagram.

RATINGS see Family Specifications.

Q1=G1-G Q5=G3-G
o — Y— Q2=G1-G Qg =G3-G
. — f—a Q3=G5-G Q07=G4-G
- = . = .
63— Qs Q4=Go-G Qg=G4-G
;—jl t(}
& Positive logic
Gy Qy H = HIGH state (the more positive voltage) = 1
- Qg

7269683

Fig. 4 Logic function.

L = LOW state (the less positive voltage) = 0.
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TTL-to-ECL translator

10124

D.C. CHARACTERISTICS
Vee1 =ground; Voo =t5.0 V; VEg = =52V

Tamb (°C)
symbol unit | conditions
-30 +25 +85
Input voltage
HIGH max ViHmax 4,0 4,0 40| V
HIGH min ViHmin 2,0 1,8 18| V
Input voltage
LOW min ViLmin 0,4 04 04| v
LOW max ViLmax 1.1 1,1 08| v
Reverse voltage VR 24 24 24 | vV
VRH 4,0 4,0 40| V
! Supply current IEEmax 72 66 72 | mA
; ICCHmax 16 16 18 | mA | V| =VRHy (all inputs)
lcCLmax 25 25 25 | mA
Reverse current
Strobe input ISR 200 200 200 | wA V| = VR (strobe)
V| Lmin single inputs
single inputs IR 50 50 50 | A | V| =V|Lmin (strobe)
VR (P.U.T)
Forward current
strobe input ISF —12.8 | —12.8 | =128 | mA | V| =V|Lmin (strobe)
VR (single inputs)
single inputs IE —32 | —32 | —32| mA | V|=VR (strobe)
ViLmin (P.U.T.)
Input breakdown
voltage VI(BR)min 5,6 5,5 55| v I} strobe = 1 mA
V| = ViLmin while
testing single inputs
Input clamping
voltage »
Is, 17,110, 111 ViiCL)max | — 18 | = 1,6 | = 15| V test one input at a time.
I} ==-10mA
le ViCL)max [ — %6 | — 1,6 | = 1,6 V I} = -20 mA
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10124

pin Tamb (°C)
symbol | under unit | conditions
test -30 +25 +85
Qutput voltage min. -1060 | — 960 —890 | mV Foroutputs 1,2,14,15:
HIGH VoH typ. — 880 mV | pins 5,6,7,10,11 at
max. | — 890 | — 810 | — 700 | mV | V|Hmax
For outputs 3,4,12,13:
pins 5,6,7,10,11 at
ViLmin
Output voltage min. —1890 { -1850 | —1825 | mV Foroutputs 1,2,14,15:
LOW VoL typ -1720 mV | pins 5,6,7,10,11 at
max. | —1675 | —1650 | =1615 | mV | V| min
Foroutputs 1,2,14,15:
pins 5,6,7,10,11 at
ViHmax
Output threshold Foroutputs 1,2,14,15:
| voltage HIGH |VoHc | min. | —1080 | — 980 | — 910 [ mV | oneinputat V| (1);
i other inputs at V|
For outputs 3,4,12,13:
one input at Vi c.
otherinputsat Vi (1)
Output threshold Foroutputs 1,2,14,15:
voltage LOW |V ¢ | max. | —16556 | —1630 | —1595 | mV | oneinputat V| ¢ (1);
other inputs at
ViHmax
Foroutputs 3,4,12,13:
one input at ViyC:
other inputs at
ViHmax
V¢ must be applied before VEE or simultaneously.
(1): per translator.
A.C. CHARACTERISTICS
Vee1=20V;Vee3=70V; VEg =3.2 V; R =50 Q to ground
nin T. .. (0C)
P famp
symbol | under unit | conditions
test -30 +25 +85
Propagation tpLy/ | min. 1,0 1,0 10 | ns V| (+1.5 V) to
delay times tPHL typ. 3,6 ns Vo (50%)
max. 6,8 6,0 6,8 | ns
Transition times | ty y/ | min 1,0 1,1 1,1 | ns
rise and fall tTHL 20% to 80%
max. 4,2 3.9 43 | ns
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TTL-to-ECL translator

10124

vces
to +7V
pulse
generator 5[ input output to
translator channel
g
to 4
channel
A +2V ~-32V
v
Veer Vee 7269704A
Fig. 5 Switching times test circuit.
Input pulse: tTH = tTHL = 5.5 ns (10 to 90%)
TLH THL
80%
INPUT 50%
20%
TLH
—1 <~ tTHL
\ ,/’_ BO? kA
OUTPUT 50% 50%
/ 20%
_____ b s —— e ——
TPHL | —»| PLH |
tpLH tPHL 7288190.1A

Fig. 6 Switching times waveforms. Input voltage at 50%1,5 V.
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10125

ECL-to-TTL TRANSLATOR

The 10125 is a quadruple ECL-toTTL translator for interfacing data between two different logic
systems. It provides also a separate reference voltage (Vgg) to be used in case of single ended input
biasing. Input and output levels are respectively ECL 10 000 and TTL Schottky.

With translated emitter follower inputs and an active current source, it features a common mode
rejection peak voltage of £ 1V.

]16 |9
Veer Vees
2 61
3le P>
[ [
— Q
7]c; s
106
— Q
1[5 312
G
5]e. N 0ehis
2 AL Fig. 2 Pin designation.
! Vee1 =0V (ground);
Veea =+5V;
72708041 VEg =-52V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltages VEE 52V
vVcez +50 V
VCCmax +70 V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH typ. 45 ns
Output voltage
HIGH state VoH nom, 35V
LOW state VoL nom. 03V
Power consumption per package (no load) Pp ’ typ. 380 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10125N: plastic 16-lead dual in-line (SOT-38).
10125F : ceramic 16-lead dual in-line (SOT-74).
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10125

D.C. CHARACTERISTICS
Veel =0V (ground); VEg = 5.2 V; Vg3 =+5 V

Tamb (°C)
symbol unit | conditions
-30 +25 +85

Supply current | CCHmax 52 52 52 ImA For pins 3,7,11,15 V| = Vgg
For pins 2,6,10,14
Vi =ViHmax
lccLmax 39 39 39 |mA | Forpins3,7,11,15V|=Vgg
For pins 2,6,10,14
Vi=ViLmin
Supply current  IEEmax 44 40 44 \mA | Forpins 3,7,11,156 V| =Vgg
For pins 2,6,10,14
V1 =ViLmin
Input current I Hmax 180 115 115 |uA V11 =ViHmax
V12 =V ya (Fig. 4)
ICBOmax 16 1,0 1,0 |uA Vi1 =VEE
V12=VEgg (Fig. 4)
Short-circuit los min 40 40 40 |mA For pins 3,7,11,15 V| =Vgp
output current max 100 100 100 {mA For pins 2,6,10,14
V1 =ViLmin
Connect outputs to ground,
one at a time
Output voltage Pins 2,6,10,14
HIGH min VOHmin 25 25 251V Vi =ViLmin (1)
Pins 3,7,11,15
V1 =V|Hmax
LOW max VOLmax 0,5 05 05|V Pins 2,6,10,14
V| =VIHmax 2)
Pins 3,7,11,15
Vi =ViLmin
Threshold Pins 2,6,10,14
voltage HIGH |VoHC 25 25 25|V V| =V|Lmax
(one input a time) (1)
Pins 3,7,11,15
Vi=Vps
Threshold VoLc 0,5 0,5 05|V Pins 2, 6, 10, 14
voltage LOW V1= ViHmin (2
(one input at a time)
Pins 3,7, 11, 15
Vi=Vgs
Indeterminate VOLSImax 05 05 05|V All inputs at VEg
input protection Test one gate at a time (2)

VOLS2max 05 05 05|V All inputs open (2)

L R O —
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ECL-to-TTL translator

10125

Tamb (oC)
symbol unit | conditions
-30 +25 +85
Reference min —1280 | —1230 | =1 150 | mV e .
voltage VgB 'S’:ie general spscuflcatuon
max | —1420 | —1350 | —1295 | mv | oW Wwetest
Common mode
rejection tests | VOHmin 2,5 2,5 25| vV | Vi=V|HHor VIHL to one
input of each gate under
VOLmax 0,5 0,5 05| v | test (1
and Vi =V L Hor ViLL
respectively to the other
input of each gate (2)
(1) : Output current is —2.0 mA
(2) : Output current is +20.0 mA
A.C.CHARACTERISTICS
Vee1 =0 (ground); VEg = 5,2 V; Vg3 =50V
pin Tamb {oC)
symbol under unit | remarks
test -30 +25 485
Propagation tpLH/tPHL | min. 10 10 10 |ns Vi50% to Vg=15V
delay times typ. 4,5 ns for single-ended input
max. 6,0 6.0 6,0 | ns testing, one input from
each gate must be tied to
Vg (pin 1)
Transition times
rise and fall tTLH/tTHL | meax. | 33 33 33 | ns (+1V to +2 V)
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10125

0P ws
1 Qp =Gy
- Q3 =Gg
G,
_ Positive logic
G 3 —O| Q H = HIGH state (the more positive voltage) = 1
G, 3 L = LOW state (the less positive voltage) = 0
Gu
G, _,_O>— Qs

7270803

Fig. 3 Logic function.

TEST PARAMETERS

To meet Vo and Vo specifications Vi = Vi or V|4 to one input of each gate under test and
V|LH or VjLL respectively to the other input of each gate.

Tamb (°C)
symbol unit conditions
-30 +25 +85

VIHH + 110 + 190 + 300 mV shifted +1 V
VIHmax — 890 — 810 - 700 mV

ViHL -1890 -1810 —1700 mV shifted —1 V
ViHmin —1205 -1 105 —-1035 mV

ViLmax —1500 -1475 —1440 mV

VILH — 890 — 850 - 825 mV shifted +1 V
ViLmin —1890 —1850 —1825 mV

ViLL ~2 890 ~2 850 -2825 mV shifted —1 V

VIHH = ViHmax shifted positive one volt for CMR tests. ~ (*)
VIHL = VIHmax shifted negative one volt for CMR tests.  (*)
VILH = ViLmin shifted positive one volt for CMR tests.  (*)
ViLL = ViLmin shifted negative one volt for CMR tests.  (*)

(*): CMR = Common Mode Rejection.
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ECL-to-TTL translator 10125

V|2 —
7287838
Fig. 4. Input current test circuit.

forliy Vi1 =Vi2=VIH max.
foricBo Vi1=Vi2=VEE

Veer=0
Veo3=+5V
450 Q to
100 nF\ channel
e %
| 4
from
pulse  )—) ol 2809
generator ~ ‘I‘ !> @ —{ __}— +5V
4

o P
channel Cy total 1)
A OD__ T 25pF

4

R

v
8B 100 nF

7270805.1
—-1850V  Vgg=-52V

Fig. 5 Switching times test circuit

(1) including jig and stray capacitance

Input pulse: tTHL = tTLH = 2 ns (20 to 80%)
One input from each gate must be tied to Vgg (Sin 1) during testing.
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10129

QUADRUPLE TTL/IBM BUS RECEIVER/LATCH

The 10129, is intended to allow interfacing of 10K family types with other logic devices or systems.
All inputs, data, clock reset and strobe, are compatible with 10K family logic levels whereas data
inputs accept TTL logic levels and levels compatible with IBM-type busses. The information received
from the bus is stored temporarily in latch storage elements.

The strobe input is useful to provide accurate synchronization of signals and/or connection to 10K
family type level busses. When the clock is LOW, the reset input is disabled and the inputs will follow
the data inputs. The latches are capable of storing the data on the rising edge of the clock. Unused
data inputs must be tied to Vg2 or ground. On the other hand, clock, strobe and reset inputs must
be tied to V|| or VgE if unused.

The outputs are enabled when the strobe input is HIGH. Two modes of operation are provided. In the
first mode, obtained by tying the hysteresis control input to Vg, the input threshold points of the

D inputs are fixed. In the second mode this hysteresis control input is connected to ground which gives
an hysteresis input effect (see test table) useful for increasing the D input noise margin.

[16] [15] [14] [13] [r2] [11] [ro] [o]
Vee1 @ Q9 Dy Sy € R Vg3

:) 10129
Veez=+50V

Vee2Q3 Q@ D3 H Dy Dg Vgg Veet1 = Vee2 =0V (ground)

1] [2] [3] [a] [s] [ef [7] [8] Vee =-52v

7274687
Fig. 1 Pin designation.

QUICK REFERENCE DATA
Supply voltages VEE 52V

Vees +50 V

Vcemax +70 V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tPLH typ. 10 ns
Output voltage HIGH state VoH nom. —880 mV
Output voltage LOW state VoL nom. -1720 mV
Power consumption per package (no load) Pp typ. 750 mwW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

10129N: plastic 16-lead dual in-line (SOT-38).
10129F : ceramic 16-lead dual in-line (SOT-74).
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10129

Veez2 Veet Vees
1 |is |9
D
ZEpS > o )%l
l/]'__ . —
R
D
T RO
gl -
C
R
6102\ Q Q3
1] 1
R Fig. 2 Logic diagram.
| Do to D3 data inputs
D H hysteresis control
CIEET D a D&_}_ C clock input
I l c R reset
5]H St strobe input
1le R Qg to Q3 outputs
10]R [
12| St inputs output
VEE Dp C St R Q,+1
|8 7274688 X X L X L
X H X H L
L L H X L
X H H L Qp
o Ii —1P O 3_0 H L | H | X H
C
H l LATCH
(o R Positive logic:
H = HIGH state (the more positive voltage) = 1
R L = LOW state (the less positive voltage) = 0
Sy 7274690 X = state is immaterial

Fig. 3 Function table (one latch).

RATINGS see Family Sepcifications
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Quadruple TTL/IBM bus receiver/latch 10129

TEST PARAMETERS
TTL Input levels IBM Input levels
Tamb (°C) . Tamb (°C) .
symbol unit symbol unit
-30 | +25 | +85 -30 | +25 +85
ViHA |3,000 {3,000 |3,000 | V ViHA | 3,113,110 | 3,11 | V
ViHg |2,000 |2,000 |2,000 |V VIHB 1,700 \%
ViLa |0,800 0,800 0,800 |V VILA 1,100 \%
ViLg |0,400 0,400 0,400 |V ViLB 0,15 | 0,150 | 0,15 | V
Hysteresis mode threshold voltages
T (OC) 7274689.1
symbol amb unit | remarks Vo
-30 | 425 | +85
VIHA" [2,900 | 2,600 |2,300 | V L>H HIGH
ViLA" |2,000 1,700 | 1,400 | V
VIHA"| 2,200 | 1,900 | 1,600 | V
H—>L LOW
ViLa™11,300| 1,000 0,700 | V
VIHA", VILA", VIHA™ and Vj po"" are logic. ViV Vo o N v
1" and 0" threshold voltages in the hysteresis HATTILAT TIHA LA !
mode as shown in Fig. 4. Fig. 4 Hysteresis mode threshold voltage.
ECL Input levels
Tamb (°C) .
symbol 3 5 unit 7255963.2
-35 + +85
ViLmin Vitmax ViHmin ViHmax
ViHmax| — 890 | — 810 | — 700 | mV
ViHmin | =1205 | —1105 | -1 035 | mV —~— —~ \/ ——— VOHmax
ViLmax | —1500 | —1475 | —1 440 | mV (Ll XA VOHmin
ViLmin | —1890 | —1850 | —1825 | mV \VOHC
guaranteed
operating
area "\
typ
v
prhrps o) 1. OLC
Z VOLmax
VOLmin

Fig. 5 Transfer characteristics.
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10129

+5,0V VCC3 =+7V

25 uF E—_‘]‘ 0,1 uF
% | &

input
voltage )%— — Dp—
4 H— BUS
—4 RECEIVER | output
| ¢ Qn ’__?( voltage
R — ”

LATCH

pulse

S, —]
generator t

Input pulse data:
+ N tr=t;=5,5+0,5ns (10 to 90%
i o WA ns (10 10 80%)
25uF 0,1 uF Input pulse other inputs:
ty = tf = 2,0 ns (20 to 80%)

Veer  Vee
(+2,0V)  (=3,2V)  7z74691

Fig. 6 Switching time test circuit

Switching times waveforms

/ \ +5,0V +1,11v
35V

D INPUT , S, INPUT 50%
+2,4V / 1031V
t tTH
A TtH I L ﬁ_:TLH‘_ ﬁ_"THL
80% v 0% v
Q OuTPUT 50% Q OUTPUT 50%
20%
+0,31V 20% +031V
—! le— _.(PHIL._ 1 .
PLH t t
7274692.1 PLH PHL 7274693.1
inputs inputs
C |R| St D|C|R
L {L]|H H|L|L
Fig. 7 Data to output waveforms. Fig. 8 Strobe to output waveforms.
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Quadruple TTL/IBM bus receiver/latch

10129

D.C. CHARACTERISTICS
Vee1 = (ground); VEE = -6.2V;Vpe3 =+ V

72746941

Fig. 9 Reset to output waveforms.

Tamb (°C)
symbol unit conditions
-30 +25 +85
Supply current lEEmax 167 162 167 mA Pin 5 to ground (*)
negative 189 172 189 mA Pin5to VEg (*)
Supply current Pin 5 to VEE
positive IcCmax 8 8 8 mA V|L to all data inputs
Input current Pin 5 to VEE
data lcBOmax 1,5 1,0 1,0 HA V|L to data inputs
(Pins 4,6,7,13) one at a time.
Other inputs open
Data
(Pins 4,6,7,13) I Hmax 150 95 95 A
Reset
(Pin 10) 720 450 450 HA
Clock Pin 5 to VEg
(Pin 11) 390 245 245 uA
Strobe
(Pin 12) 390 245 245 HA
Input current
LOW i Lmin 0,5 0,5 0,3 HA Pin 5 to ground
(Pins 10,11,12)
(*): Pin 11 to V|, all other inputs to V.
+1,11V -
inputs
R INPUT 50%
/ D | St
+0,31V Hlw
————\ +1,11V
C INPUT i)%
+031V
TLH TTHL
] j +1,11V
80%
QouTPUT 50%
20%
+0,31V
—! tp Y le— —=l tpy le—
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Quadruple TTL/IBM bus receiver/latch

10129

A.C. CHARACTERISTICS
Veet = (ground) =+20V; Vg3 =+7.0 V; VEg = 3.2V

pin Tamb (°C)
symbol under unit remarks
30 +25 +85
Propagation
delay time
D—-Q tPLH min 3.7 3,7 37 | ns input 3.5 V to 50%
tPHL max 15,0 15,0 40,0 ns output (see Fig. 7)
c-Q tPLH min 2,7 2,7 2,7 ns 50% to 50%
tPHL max 11,0 90 | 110 | ns (see Fig. 9)
St~ Q tPLH min 1,6 1,6 1,6 ns 50% to 50%
tPHL max 8,0 7,0 8,0 ns (see Fig. 8)
R—->Q tPHL min 2,0 2,0 2,0 ns 50% to 50%
max 8,0 6,5 8,0 ns (see Fig. 9)
Rise time tTLH min. 1.5 1,56 1,5 ns
max. 5,0 4,3 5,0 ns between
Fall time tTHL | min. 15| 16| 15| ns 20% and 80%
tTHL max. 5,0 4,3 5,0 ns
Set-up time
D->C tg min. 27 20 27 ns
. between 50%
Hold time (see Fig. 11)
D-C th min. 0 -2 -2 | ns
Hysteresis mode
Rise propagation
delay time
D-Q tPLH min. 6.6 6.7 6,6 | ns input 3.6 V to 50%
max. 30,0 25,0 | 30,0 ns output (see Fig. 7)
Fall propagation
delay time
D-Q tPHL min 3,7 3,7 3,7 ns input 3.5 V to 50%
max. 17,0 15,0 | 40,0 ns output (see Fig. 7)
Set-up time tg min. 300 | 250 | 30,0 | ns between 50%
Hold time th min 0 -20 | =20 | ns (see Fig. 11)
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10129 L

Switching times waveforms

D INPUT \ / \
+2,4V
+1,11V
\__/—\x /
{o —

+5,0V

+031Vv

THL— TLH
[ +1,11V
80%
QOUTPUT 50%
20%

+031V

—l —_—

tPHL tPLH 7274695.1

inputs

R| St

Fig. 10 Clock to output waveforms.

| T
D INPU 50% 50%

+24V

—— tg —— = th —|

+1,11v

C INPUT 50%

+031V

+1,11v

QOuTPUT

+031V
72746981

Fig. 11 Set-up and hold times waveforms.
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10130

DUAL D-TYPE LATCH

The 10130 is a clocked dual D-type latch. Each element can be clocked separately by holding the
common clock in the LOW state and using the clock enable inputs for the clocking function. The out-
puts are latched when the level of the clock is high. All unused inputs must be tied to V|_or VEg-

|16 |1

Veer Veea
R,
7 |o, g, 3
c FF
6 |C
——_-)E‘ > o, 2
5|s, |
9|C
13 |R,
10 |p, (o3 3
FF
~ Q|15
1 |Ces 2
zfs; ]
Vee
IB 7248831

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Crz D2

Q2

Ry

10130

52

Fig. 2 Pin designation.

Veer =Vee2=0V (ground);
VEg =-52V.

Supply voltage
Operating ambient temperature range
Average propagation delay

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VEE -52 V
Tamb --30to+85 °C
tPHL typ. 2,0 ns

VoH nom. —880 mV
VoL nom. --1720 mV

Pp typ. 110 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10130N: plastic 16-lead dual in-line (SOT-38).
10130F : ceramic 16-lead dual in-line (SOT-74).
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10130

50~

R10 R16
TR3 TR8 TR10]

TR1S

—O 16
hRZO

70

to
other
fatch

~|'/TR7 TR12 I
TRS

to
other
latch

to
other

QRQ R13

latch

mmg DRZ?
—O8

FF

—2aQ

7255946

é

9

o
A

Fig. 3 Circuit diagram (one latch).

Synchronous operation

Dn | C|CE [Qn+1*
L L|L L

L L|H Qp
L H| L Qp
L H| H Qn
H L L H

H L | H Qp
H H{ L Q
H|H|H Q,

*Rand S =LOW

Fig. 4 Logic function.

RATINGS see Family Specifications.

7255962

Asynchronous operation
(C or Cg = HIGH)

R S Qq
L L Q
L H H
H L L
H H * *

** not allowed

HIGH state = 1
LOW state =0
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Dual D-type latch
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10130

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 38 35 38 mA
Input current
Low NLmin 4* 05 0.5 03 HA | see "How to test
Input current section”’
HIGH l|Hmax 6,11 350 220 220 uA
9 425 265 265 A
other
inputs | 455 285 285 HA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060| — 960 | — 890 | mV | SatViHmax
HIGH VOH typ. — 880 mV | Rat Vi min
max. |— 890 | — 810 | — 700 | mV | or
D at ViHmax
C, CE at V| min
Output voltage min. |-1890 | —1850 | —1825 | mV | RatV|4max
Low VoL typ. -1720 mV | SatViLmin
max. |—1675| -1650 | -1615 | mV | or
D at Vi min
C, CE at V|Lmin
Output threshold Sat Ve
voltage HIGH VOHC min. -1080( — 980 | — 910 | mV | or
Dat Vine
C,CEat V| ¢
Output threshold Rat ViHc
voltage LOW VoLc max. |—1665| —1630 | —1595 | mV | or
DatVic
C,CEatV| c
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Dual D-type latch 10130

A.C. CHARACTERISTICS
Veetr1=Vee2=2.0V; VEg = -3.2V; R =50  to ground

pin Tamb (°C)
symbol under unit | remarks
-30 +25 +85
Rise and fall
propagation tPLH/tPHL
delay times
D—-Q min. 1,0 1.0 1,0 ns
max. 3,6 3,5 3,8 ns
R—-Q min. 1,0 1,0 1,0 ns
max. 36 35 39 ns see Waveforms
s->Q min. 1,0 1,0 10 | ns Fig. 5
max. 3,6 3,5 3,9 ns
c->Q min. 1,0 1,0 1,0 ns
max. 4,3 4,0 4,1 ns
Rise and fall
transition times | tTH/tTHL min. 1,0 1,1 1,1 ns between
max. 3,6 3,6 3,8 ns 20% and 80%
Set-up time
D->C tg min. 2,5 2,5 2,5 ns
Hold time
D->C th min. 1,5 1,6 1,5 ns
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DUAL D-TYPE MASTER-SLAVE FLIP-FLOP

The 10131 is a dual master-slave D-type flip-flop. Each flip-flop can be clocked separately by holding
the common clock in the LOW state and using the clock enable inputs for the clocking function. The
output states of the flip-flops change when the level of the clock is high. All unused inputs must be

tied LOW to V) or VEE.

|16 11
Veer Veez
4 |Ry
T
7|0, 43
= FF
5 1S |
9]c
3[R,
1
10 |D, Q,]14
FF
|ees Q,)15
2]s, Fig. 2 Pin designation.
Vee
Te oo Vce1 =Vee2 =0V (ground);
Fig. 1 Logic diagram. VEE=-52V.
QUICK REFERENCE DATA
Supply voltage VEE 52 V
Operating ambient temperature range Tamb —30to +85 OC
Clock frequency fc typ. 160 MHz

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VoH nom. —880 mV
VoL nom. --1720 mV

Pp typ. 230 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10131N: plastic 16-lead dual in-line (SOT-38).
10131F: ceramic 16-lead dual in-line (SOT-74).
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Dual D-type master-slave flip-flop

FF
—a

S _____—____J 7264400

* Conditions for C and CE may be interchanged. In this table CE is static, while for C a H represents a

Synchronous operation

Asynchronous operation

Dn | C |CE*|Qn+1*" R| S |Qn+1
—

L L|L Qn L|LjQp

L | L|H Qq L|H|H

L H | L L H|iL]|]L

L H | H Qp H|H|N

H L |L Q, Positive logic:

H L |H Q,

H H | L H HIGH state = 1

H H | H Qp LOW state =0

Fig. 4

transition from L to H between t, and t + 1.

**R+S=LOW.

RATINGS see Family Specifications.

Logic function (one flip-flop).

N = not allowed.

Vecr3Veez
+2,0v
to
pulse S ]
generator
Cc— Q to
7  ¢—» p— flip-Fflop channel
to Ce a B
channe %‘ R
” -3,2v
Vee
Fig. 5 Measurement of propagation delay.
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10131

D.C. CHARACTERISTICS
Ve =0V (ground); VEg = —56.2 V

pin Tamb (°C)
symbol | under unit | conditions
test —-30 +25 +85
Supply current | IEEmax 8 62 56 62 mA
Input current
LOW liLmin 4* 0,5 0,5 0,3 HA
see ""How to test
Input current section
HIGH llHmax |4.5.12,13 525 330 330 |wA
6,11 350 220 220 | wA
7,10 390 245 245 | pA
9 425 265 265 | uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV | S aty|Hmax Or
HIGH VOoH typ. — 880 mV | R at V| min
max. — 890 | — 810 | — 700 | mV | D at V| max
CE at Vii min
C atViL—VIH
Output voltage min. —1890 | —1850 | —1825 [ mV | S at V| minor
LOwW VoL typ. —1720 mV | R at V|Hmax
max. —1675| —=1650 | —1615 | MV | D at Vi min
CE at Vi min
C atV|L~>VIH
Output threshold S atVjycor
voltage HIGH | VoHc min, —-1080 | — 980 | — 910 | mV | R atV) ¢
D atViHc
CE at V| c
C atViLc~ViHC
Output threshold S atV| cor
voltage LOW | VoLc | max. —1655| —1630 | —1595 | mV | R at V|yc
D atV) ¢
CE at ViLe
C atViLc~>ViHC
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Dual D-type master-slave flip-flop 10131

A.C. CHARACTERISTICS
Veet1=Vee2=20V; VEg = -3.2V; R =50 Q to ground

pin Tamb (°C)
symbol under unit remarks
test -30 +25 +85
Rise and fall
propagation
delay times
S—-Q tPLH min. 1,7 1,8 1,8 ns
max. 4.4 43 4.8 ns
R->Q tpLH min. 1,7 1.8 1,8 ns .
max. | 44 | 43 | 48 | ns | seeFig5and7
c-Q tPLH min. 1,7 1,8 1,8 ns
max. 4.6 4.5 5,0 ns
Fall propagation
delay time
S—->Q tPHL min. 1,7 1,8 1,8 ns
max. 44 43 4,8 ns
R—~>Q tPHL min. 1,7 1,8 18 ns .
max. 44 43 48 ns see Fig. Sand 7
c-Q tPHL min. 1,7 1,8 1,8 ns
max. 46 45 5,0 ns
Rise time tTLH min. 1,0 1,1 11 ns
max. 4.6 45 49 ns
Fall time tTHL min. 1,0 1,1 1,1 ns
max. 4.6 4.5 49 ns
Set-up time tg min. 25 25 25 ns see Fig. 7
Hold time th min. 1,6 1,5 1,5 ns see Fig. 7
Clock frequency fe min. 125 125 125 MHz see Fig. 6
VeeriVec
to +2,0V
pulse
t =
generator %‘ o Q .
7 —O—] L 0——)——0) channel
flip-flop "B
to
channel ¢ a 7
nAu DL
2
500
-3,2V tTHL = tTHL = 2,0 ns (20% to 80%).
VEE 7264397

Fig. 6 Switching times test circuit. Measurement of clock frequency.
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10132

DUAL MULTIPLEXER WITH D-TYPE LATCHES

The 10132 is a dual 2-input multiplexer with clocked D-type latches and common reset. Latches

can be clocked by the common clock (C) when the clock enable input (Cg) is LOW or by the clock

enable input when the common clock is held in the LOW state. The outputs are latched by the positive
transition of the clock (leading edge). Any change in the data input will be registered at the output only

if the clock is LOW. Data inputs are selected by a common data select input (Dg).

All unused inputs must be tied LOW to V|| or VEE.
|16 |1

Veer Veez
50 0000
T -
7]c Q
10[Cex | R
6[R 1
|
= I\ Q2l4g
9]Ce2 ) )
e Fig. 2 Pin designati
o D - ig. in designation.
Veer =Vee2 =0V (ground);
\:D o \Y, =-52V.
13]os 2|14 EE
Vee
|8 7267178 1
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 VvV
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tpLH typ. 3,0 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 210 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

10132N: plastic 16-lead dual in-line (SOT-38).
10132F : ceramic 16-lead dual in-line (SOT-74).
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10132

TR1S

TR1 TR2 Tmb——- mnj—«
to other
" multiplexer
R11 I
Lo- ' — TR4 TR7
]\l TR1?—<
50— 02y
"o st[] R29
70 LD 4
100
toother
multiplexer
60 TR18
to other { ou
mul tiplexer s
R3 |R4 [R5
[J u [‘] [l] sz[l] R30
7267038 os
Fig. 3 Circuit diagram (one multiplexer).
R |Ds| C | Ce | Qn+g
L (L L] L D1
Dy L5 L|L [L]|H Qn
L |L H| L Qp
Dsg L |L H|H Qn
FF L |H L|L Do
D2 L [H L|H Qp
_ L |H H|L Qp
T ) ) e e
c H|X | X|H L
R - RS

Fig. 4 Logic function.
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Dual multiplexer with D-type latches

10132

For switching times test circuit see Family Specifications.

Notes

1. Any change on the data input will be registered
at the output only if the clock is LOW.

2. Outputs are latched on the positive transition
of the clock.

3. The reset input is enbled when the clock is HIGH.

“

Positive logic: HIGH state = 1

LOW state=0

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

X = state is immaterial

fsov

R INPUT i
Dy INPUT 50% !\5i°/a tSU“/o \ 50%
Dy INPUT }
Dg INPUT 50% \50°/u H
ty tn
C INPUT 50%
|
I
Q OUTPUT 50% 50% 50% ‘ko“i
ten |an o] ter e ]t e RETTS N
(Dg=Q) (Dg+Q) {C—~Q) (R—=Q)
@ OUTPUT 50% 50% 50% 50%
teuL | tPLH_ T ol tPUH |a
(Ds+0) (05~+0) c—0 (R-—0)
Fig. 5 Switching times waveforms. Vi =+1,11V; V| =+031 V.
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10132

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = —=5.2V

pin Tamb (°C)
symbol under unit| conditions
test -30 +25 +85
Supply current | IEEmax 8 60 55 60 mA
Input current
LOwW | i 4* 0, 0,5 0,3 A
|Lmin o ’ . see ""How to test
Input current Section”
HIGH Hmax |4.5.7,12,13 460 290 290 uA
6 620 390 390 uA
9,10,11 425 265 265 uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060|— 960 |(— 890 | mV | Output 2: Pin 4 at
HIGH VOH typ. — 880 mV | ViHmax, 9,10,11 at
max. — 890|- 810|— 700 | mV | V| min,7at VL
or: 5,11 at ViHmax
9,10 at ViLmin
7atVyL
Output voltage min. —1890|—1850|—1825 | mV | Output 2,15: Pins 4,
LOwW VoL typ. -1720 mV | 9,10,11 at V|_min,
max. —1675|-1650|-1615 | mV | Pin7at V|
or: 5,9,10 at V| min
11 at ViHmax
7atVyL
Output Output 2: Pin 4 at
threshold VOHC min. —-1080|— 980|— 910 | mV | V|Hc,
voltage HIGH 7,9,10,11 at V| ¢
or: 5,11 at ViHc
79,10atVy ¢
Output Output 2,15: Pins 4,
threshold VoLc max. —1655/-1630|—-159 | mV | 7,9,10,11 at Vy ¢
voltage LOW or: 11 at Viue

5,79,10at V| ¢

146
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Dual multiplexer with D-type latches

10132

A.C. CHARACTERISTICS

Vcetr =Vee2 =20 V; VEg =-3.2 V; R =50 & to ground

pin Tamb (°C)
symbol | under unit remarks
test -30 +25 +85
Propagation
delay time
D-Q tpLH min 1,0 1,0 1,0 ns
tPHL max 3,6 3,3 3,7 ns
R->Q tPLH min 1,0 10 1,0 ns
tPHL max 4,0 3.8 4,2 ns
for Waveforms see Fig. 5
c->aQ tPLH min. 1,0 1,0 1,0 ns
tPHL max. 6,0 5,7 6,3 ns
Dg—~>Q tPHL min 1,0 1,0 1,0 ns
max. 4.8 4,6 5,0 ns
Rise time tTLH min. 1,5 1,6 1,6 ns
max. 3,7 3,5 3,8 ns
between 20% and 80%
Fall time tTHL | min. 1,6 1,5 1.5 ns
max. 3.7 3,6 3.8 ns
Set-up time
D->C Ts min 25 2,5 25 ns
Dg—~>C Ts min. 3,5 3,5 3,5 ns
Hold time
D-C Th min. 1,6 1,6 1.5 ns
Ds—~>C Th min. 1,0 1,0 1,0 ns

For switching times test circuit see Family Specifications.

Notes: 1) Any change on the data input will be registered at the output only if the clock is low.

2) Outputs are latched on the positive transition of the clock.
3) The reset input is enbled when the clock is HIGH.
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10133

QUADRUPLE LATCH

The 10133 is a quadruplie latch with D-type inputs and enable outputs. Data (D) inputs are
registered at the output while the clock is HIGH. Data inputs are latched by the negative transition of

the clock (trailing edge).
All unused inputs must be tied LOW to V| or VEE.

16

I

Vees Veea
3|04
latch Qij2
5 (_3\
7|02 als
]G latch -5 > °
1fc
12)Ce2
_ lateh —X" N\ . |11
9]Us
10]G2
Fig. 2 Pin designation.
Q, .E
atch
14]0. tot Veet =Vee2=0V (ground);
VEg=-52V.
Vee
T
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tPLH typ. 40 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 310 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10133N: plastic 16-lead dual in-line (SOT-38).
10133F : ceramic 16-lead dual in-line (SOT-74).
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Quadruple latch 10133

G C Ce D |Qp+1
G a H X X X L
L L L X Qn
D L L H L L
L H L L L
latch
& ate L H | H | L| L
c L L H H H
7267840 L H L H H
L H H H H
Fig. 4 Logic function. Positive logic: HIGH state = 1
LOW state = 0
H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial
RATINGS see Family Specifications.
Veci3 Veea
+2,0V
to G
puise G l
enerator g T
9 , Ce Q to
— D — latch channel
c — g
to 2
channel
oz
7 -3,2v
7267842
Vee

Fig. 5 Switching times test circuit.
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10133

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current | IEEmax 8 82 72 82 mA
Input current
LOW lILmin 3 05 0,5 03 | HA | see "How to test
Input current Section”
HIGH l|{Hmax | 3.7.9,14| 390 245 245 uA
412 425 265 265 |uA
5,10,13 | 560 350 350 |wumA
*Individually test each input applying the above mentioned conditions.
Qutput voltage min. |—1060|— 960|— 890 | mV Outputs 2,6,11,15:
HIGH VOH typ. — 880 mV Pins 3,7,9,14 at V|Hmax
max. | — 890(— 810(— 700 | mV | Pins 5,10 at V| min
13 or 4,12 at ViHmax
Output voltage min. | —1890|—1850|—1825 | mV Outputs 2,6,11,15:
Low VoL typ. -1720 mV | Pins 5,10 at V|Hmax
max. | —1675|—-1650|—1615 | mV | or pins 3,7,9,14 at
ViLmin
Pins 5,10 at V| min
13 or 4,12 at V|Hmax
Output threshold Outputs 2,6,11,15:
voltage HIGH | VoHC min. | =1080|— 980|— 910 | mV 3,79,14 at ViHC
510at V| ¢
130r4,12at Viyc
QOutput threshold Outputs 2,6,11,15:
voltage LOW | VoLc max. | —1655|—1630|—1595 |mV | 5,10 at V|Hqc or
3,79,14atV| ¢
5,10at V| ¢
13o0r4,12at ViHC

152
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Quadruple latch 10133

A.C. CHARACTERISTICS
Vcet = Vee2 =20 V; VEg = —3.2 V; R_= 50  to ground

pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Rise propagation
delay time
D~-Q tTLP min. 1,0 10 1,1 | ns
max. | 56 | 54 | 59 | ns | DATA
c->Q tPLH min. 1,0 1.0 1,2 | ns
max. 54 54 6,0 | ns CLOoCK
G->Q tPLH min. 1.0 1.0 10 | ns
max. | 32 | 31 | 34 | ns | CGATEENABLE
Rise time tTLH min. 10 11 1,1 | ns
max. 36 3,5 38 | ns
between 20% and 80%
Fall time tTHL min. 1,0 1,1 1,1 ns
max. 36 3,5 38 | ns
Set-up time Ts min. 2,5 25 25 | ns
Hold time Th min. 1,5 1,6 15 | ns
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10134

DUAL MULTIPLEXER WITH D-TYPE LATCHES

The 10134 is a dual 2-input multiplexer with clocked D-type latches. Latches can be clocked by

the common clock (C) when the clock enable input (Cg) is LOW or by the clock enable input when the
common clock is held in the LOW state. The outputs are latched by the positive transition of the clock
(leading edge). Any change in the data input will be registered at the output only if the clock is LOW.
Data inputs are selected by two data select inputs (Dg1 and Dgp).

All unused inputs must be tied LOW to V||_or VEE.

|16

|1

Veer Veez
LfOs Q|3
6|0s1
slos eF 16]_[1s] 1 13 11 _1° E
_ Vcc1Q2 Q D3 Dy Dsz Cgp Cp2
E”———'—‘_—__)CE‘ > &2 10134
e Voca Q1 Q1 Dy Dg; C Vgg
olees N PR R3] (e 6] 7] |8
1|0, Fig. 2 Pin designation.
FF
nos; Veet1 =Vee2.=0V (ground);
120, Q2115 VEE = —-5,2 \)
Vee
ls 7268061
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEg -52 V
Operating ambient temperature range Tamb —30to+85 OC
Average propagation delay tPHL typ. 3,0 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 220 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10134N: plastic 16-lead dual in-line (SOT-38).
10134F : ceramic 16-lead dual in-line (SOT-74).
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10134

016
f] f]RZB
R2 R19 -—j—oi
TR20
J‘/mh-oa
Tng—1 TR15 kj__oz
R1[I] R24
-‘—{;Tm TR11E'—- nmj——
to other
—" multiplexer
RN ;
50 — TRL TR7
'\[ m?
R12
4 O0— g B 02y
R13 |j
6 O — TRS st[] R29
R17 R20
TR9 ws}
R1L
70 TR3 TR6
33 /
Ri5 I
100— —{ % TR10 h;m
»i . toother
31‘ "33 multiplexer
TR18
to P(her TR12 04
multiplexer
[
R3 |Ra4 [RS [R6 [R7 |R8
[1] Q Q NBQ R21 R23 stﬂ R27 R30
08
7288798
Fig. 3 Circuit diagram (one multiplexer).
Ds c Ce Qn+1
L L L D1
D — L L H Qn
L H L Qp
Dsi
L H H Qp
FF
D2 H L L Dz
~ H L H Q,
CCE‘ ’ ) — H H L Qn
7268796 H H H Qn

Fig. 4 Logic function.

Function table.
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Dual multiplexer with D-type latches

10134

Dy INPUT

D, INPUT

]

50% \

50%

1509& \50%

Ds INPUT

50%

C INPUT

\zéﬁ%

15095

Q OUTPUT

0 ouTPUT

to
pulse
generator

to
channel

50%

| YPLH |e-
(05+Q)

50%

YPHL |
(Dg—+Q)

Fig. 5 Switching times waveforms.

Veeri Veea

+2,0V
Ds——l

Dy — —Q
— D2 multiplexer

¢ —

Ce — —Q

3]
o

Fig. 6 Switching times test circuit.

-3,2V
Vee

| teHL

(05+Q)

touk

] -
(05~ 0)

50% 50%

 — | PLH e
(C—+Q)

50% 50%

- o] TPHL e

(c—Q)

72687981

to
channel
g
v

7268797

Conditions for input signals: t, = tf = 2,0 ns (20% to 80%).V|H = 1,11 V; V| = 0,31 V.
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10134

1. Any change on the data input will be registered Positive logic: HIGH state = 1
at the output only if the clock is LOW LOW state =0

2. Outputs are latched on the positive transition H = HIGH state (the more positive voltage)
of the clock. L = LOW state (the less positive voltage)

D.C. CHARACTERISTICS
Vec =0V (ground); VEg = 5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current | IEEmax 8 60 55 60 | mA
Input current
LOW lLmin 4* 0.5 0,5 05 | kA see "How to test
Section”
Input current
HIGH l|Hmax |4.5,7,12,13 | 460 290 2090 | pA
6,9,10,11 425 265 265 | uA
*Individually test each input applying the above mentioned conditions.
Qutput voltage min, —106801— 9801— 890 ! mV | Output2:
HIGH VOH typ. — 880 mV 4 at ViHmax
max. — 890|— 810|— 700 | mV 6,10 at V|_max
7at VL
or 5,6 at ViHmax
10 at Vi min
7atV|L
Output voltage min. —1890|—1850|—1825 | mV | Output 2:
LOW VoL typ. -1720 mV 4,6,10 at
max. —1675|—1650|—1615 | mV ViLmin-
7 at Vi
or 5,10 at V| min
6 at ViHmax
TatV|_
Output threshold Output 2:
voltage HIGH | Vouc min. —-1080(— 980|— 910 | mV 4at ViHe
6,7,10at V| ¢
or 56, at ViHc
7.10at Vi ¢
Output threshold Output 2:
voltage LOW VoLc max. —1655|—1630|—1595 | mV 4,6,7,10 at
ViLe
or 6atV|Hyc
5,7,10at V| c
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Dual multiplexer with D-type latches

10134

A.C. CHARACTERISTICS
Veet1 =Vee2 =2.0 V; VEg = —3.2 V; R =50 Q to ground

pin Tamp (°C)
symbol under unit | remarks
test | —30 | +25 | +85
Rise propagation
delay time
D-Q tPLH min. 1,0 1,0 10 | ns
tPHL max. 3,5 3,3 36 | ns DATA
c->Q tPLH min 1.0 1,0 10 | ns
tPHL max. 6,0 5,7 6,3 | ns cLock
Dg—>Q tPLH min. 1.0 1,0 10 | ns
tPHL max. 48 | 46 50 | ns DATA SELECT
Rise/Fall time tTLH min. 15| 15 | 1,6 | ns o
tTHL max. 37 35 | 38 | ns between 20% and 80%
Set-up time
D—-C Ts min. 25 | 25 25 | ns
Dg—>C Ts min. 35 | 35 | 36 | ns
Hold time
cC-D Th min 1,56 1,5 1,6 | ns
C— Dg Th min. 1,0 1,0 1,0 | ns
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10135

DUAL JK MASTER-SLAVE FLIP-FLOP

The 10135 is a dual master-slave d.c. coupled JK flip-flop. It contains a common clock and separate

J Kinputs which do not effect the output when the clock is static. The outputs of the GXB10135 change
state with the positive transition of the clock. Asynchronous set (S) and reset (R) inputs are provided
which override the clock. Unused inputs must be tied LOW to V|_or VEE.

|16 |
5]t Veer Veeo
791 Q12
_ e |-
ST R CII [l [l ] [/ (] (7] [o) [3]
4|Rq Vec1 @2 Qp Ry Sp Ky Jp C
12 ¢ ) 10135
2
ol5a j‘Oz Vec2 Q1 @y Ry Sy Ky Ty Vg
- Ll T2l (3] [a] [s] [e] [7] [e]
1l FF azla 7275301
13|R2 ] Fig. 2 Pin designation. B
VEE Veer =Vee2 =0V (ground);
18 5275208 VEg =-5,2 V.

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -5,2 V
Operating ambient temperature range Tamb —-30to+85 OC
Clock frequency fc typ. 140 MHz
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 280 mwW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

10135N: plastic 16-lead dual in-line (SOT-38).
10135F : ceramic 16-lead dual in-line (SOT-74).
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Dual JK master-siave flip-flop 10135
FUNCTION TABLES
R|S [Qn+1 j K R S Qn +1
S L{L ]| a L L L L g
L |H Hn H L L L L
_ H| L L L H L L H
J — Q HIlH * HH L L Qn |
C— FF
_ _ * Not allowed.
K —— — Q
Positive logic: HIGH state = 1
l LOW state=0
R 7275299 H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
Fig. 4 Logic function. X = state is immaterial
RATINGS see Family Specifications
S INPUT ;40%
K INPUT ,r 50% T
ts
C INPUT x50%
R INPUT \
- tPLH —
/80%
Q OUTPUT 50%
20%
tTLH
— -
tTHL
_ 20%
Q OUTPUT 50%
\80%
| TPHL |-
“tPHL"’ 72752961
Fig. 5 Switching times waveforms; Viy =1,11V; V| =0,31 V.
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10135

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current | IEEmax 8 75 68 75 | mA
Input current
LOwW I Lmin 4* 0.5 0.5 0,3 | uA | see "How to test

section”’
Input current
HIGH l1Hmax | 6.7.9,10,11 425 265 265 nA

4,5,12,13 620 390 390 | wA

*Individually test each input applying the above mentioned conditions.

Output voltage min. —1060 (— 960 [— 890 | mV
HieH Yor |~ 90| 830 | 700 | my | Al input/output
’ combinations in
Output voltage min. —1 890 |—1 850 |—1 825 | mV | accordance with the
LOW VoL typ. —-1720 mV | function table.
max. —1675|—1650 |[—1615 | mV | Input conditions:

ViLmin. ViHmax for

Output threshold VQH and Vg or
voltage HIGH | VoHc min. —-1080|— 980 |— 910 | mV ViHe. ViLc for

Output threshold VoHc and VoLc.
voltage LOW | VQoLc max. —1655|—1630 [—1595 | mV
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Dual JK master-slave flip-flop

10135

A.C. CHARACTERISTICS
Veetr=Vee2 =2.0V; VEg = -3.2 V; R =50 & to ground

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Propagation tpLH/
delay time tPHL
c->Q/Q min. 1,8 1,8 1,8 | ns
max. 5,0 45 46 | ns cLock
s-aQ/Q min 18 1,8 1,8 | ns
max. 50 | 50 | 52 |ns | SET
R~ 0Q/Q min 1,8 18 1,8 | ns
max. 56 | 50 | 52 |ns | NESET
Transition rise tTHL/ min. 11 1,1 1,1 | ns between
and fall times | tTLH max. 48 45 47 | ns 20% and 80%
Set-up time Ts min. 2,5 25 25 | ns _
C K
Hold time Th min. 1,5 1,5 1,5 | ns
Clock frequency | F¢ min. 125 125 126 | MHz

For switching times test circuit see Family Specifications.
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10136

UNIVERSAL HEXADECIMAL COUNTER

The 10136 is a high speed hexadecimal synchronous counter that can count up, count down, preset,
or stop count at frequencies exceeding 100 MHz.

The operation mode of the counter is programmed by three control lines (S1, Sp and Cpy) as can be
seen in the function select table. In the preset mode (loading step), a clock pulse is needed for the
information present on the data inputs (Dg, D1, Dgand D3) to be entered into the counter.

CouT 90es LOW on the terminal count, or when the counter is being preset.

The counter changes state only on the positive-going edge of the clock, so at any other time, any
other input may change without any result (except for CouT).

This binary counter can be used in many applications, such as in computing for high speed control
processors and peripheral controllers. Unused inputs must be tied LOW to V| or VEE.

10]Cin
13]c
Q
12|00 o
Q|15
11Dy
6 |D2 counter Q2 2
Q; |3
5 |D3 —
Cout] &
9 IS1
7]s
2 7272840
Fig. 2 Pin designation.
Taraens Veet =Veez =0V (ground);
Fig. 1 Block diagram. VEg=-5,2 V.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature Tamb —30to+85 OC
Clock frequency fc typ. 150 MHz
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 625 mW

For FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

10136N: plastic 16-lead dual in-line (SOT-38).
10136F : ceramic 16-lead dual in-line (SOT-74).
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10136
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Qo4
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FF

L

Fig. 3

Logic diagram.

7272828
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Universal hexadecimal counter

10136

FUNCTION SELECT TABLE

Sq So | operating mode

L L preset (programme)

L H increment (count up)

H L decrement (count down)
H H hold (stop count)

SEQUENTIAL FUNCTION TABLE

Positive logic:
H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0

X = state is immaterial

inputs outputs
S S Dgp Dy D2 D3 Ty C| Q Q@ Q Q3 Court
L L L L H H X H|L L H H L
L H X X X X L HI| H L H H H
L H X X X X L H|L H H H H
L H X X X X L H|H H H H L
L H X X X X H L | H H H H H
L H X X X X H H| H H H H H
H H X X X X X H|H H H H H
L L H H L L X HI|H H L L L
H L X X X X L H|L H L L H
H L X X X X L H|H L L L H
H L X X X X L HI|L L L L L
H L X X X X L H|H H H H H

RATINGS see Family Specifications.
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10136

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 165 150 165 | mA
Input current
‘ . *
Low ILmin 5 0,5 0,5 03 | kA see "How to test
Input current Section’’
HIGH llHmax | 5.6.11,12 350 220 220 | uA
9,10 390 245 245 | uA
7 425 265 265 | pA
13 460 290 290 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. -1060 | — 960 | — 890 | mV For output 14,
HIGH VOH typ. — 880 mV | pin12atVy
max. — 890 | — 810 — 700 | mV pins 7,9 at
ViLmin
Output voltage min. —1890 | —1850 —-1825 | mV For output 14,
LOW VoL typ. -1720 mV | pins 7,9 at
max. |—1675 | -1660 | —1615 | MV | V| mnin
Output threshold For output 14,
voltage HIGH VOoHC min. —1080 | — 980 | — 910 | mV | pin12at V|yc
pins 7,9 at
ViLmin m
Output threshold For output 14,
voltage LOW VoLc max. | —1655 | -1630 | —1595 | mV | pin12at V| ¢
pins 7,9 at
ViLmin 1

(1) Measure output after clock pulse appears at clock input (pin 13).
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Universal hexadecimal counter

10136

A.C. CHARACTERISTICS
Veetr =Vee2=2.0V; VEg =-3.2 V; R =50 L to ground

pin Tamb (°C)
symbol | under unit | remark
test -30 +25 +85
Rise and fall
propagation
delay time
c->Q tPLH min. 0,8 1,0 14 | ns
PHL max. 48 4,5 50 | ns
c-Cout tpLH | min. 2,0 2,5 24 | ns
PHL max 10,9 105 | 11,5 | ns
CIN-CouT tPLH min. 18 1,6 1,9 | ns
PHL max. 74 6,9 7,5 | ns
Rise and fall tTLH min. 09 1,0 1,0 | ns " o
transition time THL max. 33 33 36 | ns between 20% and 80%
Set-up time
Dn—~>C Tg min. 3,5 35 35 | ns
Fig. 4
S—>C Ts min. 7,5 7,5 75 | ns
CIN—>C Ts min. 45 3,7 45 | ns Fig. 7a
c-CIN Ts min. | 1,0 | =1,0 | =1,0 | ns | Fig.7c
Hold time
C-D Th min. 0 0 0| ns
: Fig. 4
C-S Th min. -25 | -2,6 | =26 | ns
C-CIN Th min. | =16 | =16 | =16 | ns | Fig. 7b
CIN-C Th min. 40 | 3, 40 | ns | Fig.7d
Counting frequency
Count-up Fcup min. 125 125 125 | MHz
Count-down Fcdown | min. 125 125 125 | MHz

For switching times test circuit see Family Specifications.
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1V
C INPUT 50%
+031V
ts—w le—th—» ts—my la—th—w

Dor S INPUT

Q OUTPUT

72728251

Fig. 4 Switching times waveforms.

INPUT 1 \50%
tPHL tPLH
— — - -
20% )
ouUTPUT \ OUTPUT 50% 50%
80%
80%
OUTPUT / OUTPUT 50% 50%
20%1
E— - — l— — |-
tTLH 7288227 1pLH tpHL
7288228
Fig. 5 Transition times (rise and fall times). Fig. 6 Propagation delay times.
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Universal hexadecimal counter

-

C,y INPUT

—»| q e

C INPUT

C,\ INPUT

C INPUT

Fig. 7 Switching times waveforms (Set-up and hold).

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

7272827

(b) is the minimum time that the counter may be clocked before it has been disabled.

(c) is the minimum time that a clock pulse may be applied with no effect on the state of the counter

before it is enabled.

(d) is the minimum time to wait before a clock pulse may be applied with no effect on the state of the

counter after it is disabled.
(b) and (c) may be negative numbers.
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10137

UNIVERSAL DECADE COUNTER

The 10137 is a high speed synchronous decade counter that can count up, count down, preset,
or stop count at frequencies exceeding 100 MHz. The operation mode of the counter is programmed

by three control lines (S1, Sp and Cjp\) as can be seen in the function select table. In the preset mode
(loading step), a clock pulse is needed for the information present on the data inputs (Dg, D1, D2 and

D3) to be entered into the counter. CoyT goes LOW on the terminal count. Coy is partially decoded
from Q1 and Q3 directly, so in the preset mode the condition of COUT after the clock’s positive excur-

sion will depend on the condition of Q4 and/or Qp. The counter changes state only on the positive-

going edge of the clock, so at any other time, any other input may change without any result (except
for (—ZOUT). The sequence for counting out of improper states is as shown in the state diagrams.
This binary counter can be used in many applications, such as in computing for high speed control
processors and peripheral controllers. Unused inputs must be tied LOW to V|| or VEE.

10]Cin
13]cC c DO D1 CIN 51
Q  J14
12D 10137
Q15
11104 N n R n n Y
Q, |2 Yeer M2 M3 Loyt Y3 Uz 92 VEg
6 DZ counter a R H B
5 |Ds _3 7272841
Cout] &
9 ISt Fig. 2 Pin designation.
7]S2
Veet1=Vee2 =0V (ground);
VEg=-5,2 V.
7272839
Fig. 1 Block diagram.
QUICK REFERENCE DATA
Supply voltage VEE 52V
Operating ambient temperature Tamb —30to+85 °C
Counting frequency fc typ. 150 MHz
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 625 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

10137N: plastic 16-lead dual in-line (SOT-38).
10137F: ceramic 16-lead dual in-line (SOT-74).

March 1983

175




10137

o out

—
| S—"
’T'IT"IJ% Gt%
E ; L
le'—&lb-|—| @
ﬁ T
m
)
[
—r
) |p|- |—]- l'-r-" @%
T ar S
N Ol a <
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Universal decade counter 10137

Function select table
S1| Sy | operating mode Positive logic:
H = HIGH state (the more positive voltage) = 1
L |L preset (programme) L = LOW state (the less positive voltage) = 0
L|H increment (count up) X = state is immaterial
H | L decrement (count down)
H | H hold (stop count)

Sequential function table

inputs outputs
S S Dg Dy D D3 Cn C| Q Q Q a3 Cour
L L H H H L X H H H H L H
L H X X X X L H L L L H H
L H X X X X L H H L L H L
L H X X X X L H L L L L H
L H X X X X L H H L L L H
L H X X X X H H H L L L H
L H X X X X H H H L L L H
H H X X X X X H H L L L H
L L H H L L X H H H L L H
H L X X X X L H L H L L H
H L X X X X L H H L L L H
H L X X X X L H L L L L L
RATINGS see Family Specifications.
A:TLH‘_‘ _:THL

{50% Y 50%

INPUT 7 \
PHL PLH
— -— — -
-
OUTPUT 50% 50% OuUTPUT
80%
80%
OUTPUT 50% 50% OouTPUT
20%
— - -— —! -
PLH pHL tTLH 7288227
7288228
Fig. 4 Propagation delay times waveform. Fig. 5 Transition-times waveform

(rise and fall times).
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10137

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 165 150 165 | mA
Input current
LoOw HLmin 5 0,5 0,5 0,3 | pA see “How to test
Input current Section”
HIGH llHmax | 5.6,11,12 350 220 220 | pA
9,10 390 245 245 | A
7 425 265 265 | uA
13 460 290 290 | uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060|— 960 |— 890 | mV For output 14,
HIGH VOH typ. — 880 mV | pin 12 at V|Hmax
max. — 890|— 810|— 700 | mV | pins 7,9 at V|Lmin
Output voltage min. —1890|—1850|—1825 | mv For output 14,
LOwW VoL typ. -1720 mV | pins 7,9 at V| min
max. -1675|—-1650|—1615 | mV
Output threshold For output 14,
voltage HIGH VOHC min. —1080|— 980|— 910 | mV | pin12atV|Hc
pins 7,9 at
ViLmin m
Output threshold For output 14,
voltage LOW VoLc max. —1655|—1630(—-1595 | mv | pin12at V| ¢
pins 7,9 at
ViLmin (1

(1) Measure output after clock pulse appears at clock input (pin 13).
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Universal decade counter 10137

A.C. CHARACTERISTICS
Veet =Vee2 =20 V; VEg = —-3.2 V; R =50 Q to ground

pin Tamb (°C)
symbol | under unit | remark
test =30 +25 +85
Rise and fall
propagation
delay time
c->Q tPLH min. 0.8 1,0 14 | ns
AL max. 48 45 50 | ns Clock to Output
C - COouUT tPLH min. 2,0 25 24 | ns
AL |max | 109 | 105 | 115 | ns | Clock = Carryout
CIN~COuUT tpLH | min. 16 16 19 | ns .
PHL max. 7,4 6,9 7,5 | ns Carry in — Carry out
Rise and fall tTLH min. 0.9 1,0 1,0 | ns
transition time THL max. 33 33 3,6 | ns between 20% and 80%
Set-up time
D->C ts min. 3,5 3,5 35 | ns
Fig. 6
§-=>C tg min. 7,5 7,5 75 | ns
CIN->C ts min. 45 | 37 | 45 |ns | Fig.7a
Cc-CIN tg min. | =10 | =10 | =10 | ns Fig. 7¢
Hold time
C-D th min. 0 0 0 |ns
. Fig. 6
C->S th min. -25 | =25 | =25
Cc-CIN th min. -16 | 16 | —16 | ns Fig. 7b
CIN->C th min. 40 3,1 40 | ns Fig. 7d
Counting frequency
Count-up feup min. 125 125 125 | MHz
Count-down fedown | min. 125 125 125 | MHz

For switching times test circuit see Family Specifications.
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+111V

C INPUT

+03V

Q OUTPUT ’

Fig. 6 Set-up and holding times waveform.

72720281

Cy INPUT
=l q | - b —ol
C INPUT
- [——
C,y INPUT
— C le— —el d |e—
C INPUT

Fig. 7 Set-up and hold times waveform Cjy— C.

is the minimum time to wait to clock the counter after it has been enabled.

(a
(b) is the minimum time that the counter may be clocked before it has been disabled.

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

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

(b) and (c) may be negative numbers.
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10141 l

4-BIT UNIVERSAL SHIFT REGISTER

The 10141 is a four-bit serial-parallel-in, serial-parallel-out shift register. Inputs S and S5 are used to
determine the four possible functions of the register, these being no shift, shift left, shift right and
parallel entrance of data with no external gating of the clock. The other inputs DL and DR are intended

for shifting in from the left and the right, while inputs Dg to D3 are normal data inputs. All four

outputs are capable of driving 50 £2 lines.

When the register is operating for serial output only, the unused outputs must be tied low to Vy_or

VEE.
16 [13 |1
Vees DL Vec:
4)C
12]Do

Qo)1
M0} w-bit [q,[15
91D, shift Q,f 2

Vecz Q2 Q3

10141
C DR D; S,

Vee|

6]Ds register [ o.13
1015 7269674
71s, Fig. 2 Pin designation.
Veer =Vee2 =0V (ground);
DR Vee VEg=-5,2V.
5 |8
7269675
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 °C
Shift frequency fshift typ. 200 MHz
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 425 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

10141N: plastic 16-lead dual in-line (SOT-38).
10141F: ceramic 16-lead dual in-line (SOT-74).
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4-bit universal shift register

10141

Vet =Veca=+2V

22 +£ l+ 01
p

input uF output
voltage ;, , eolt?:ge
HJ
R ] Cj_&‘
to DL
pulse C
generator
4 —% o l— «—d
—o o=
o I
] al—
50Q —
oXBI0T02 1269676 4 Fig. 4 Switching times test circuit.
Vin
+11V
C INPUT 50% 50%
Vi
+03V
> tpy |-
80%
Q OUTPUT 50%
20%
tTHL’ - 7269678.1
Fig. 5 Switching times waveforms.
Vecr=Veca=+2V
Fig. 6 Shift frequency test circuit.
ot B | Lo
voltage  MF ;]}; ;; HF output
N - XN N
to DL Test procedure:
generator ¢ 1. Set inputs D1, D and D3 to LOW state (+0,3 V)
4 :go Qo— Dg to HIGH state (+1,1V)
— D; A 2. Apply clock pulse to C to set Qg in HIGH state.
Q— .
% o — 3. Maintain clock input LOW.
—s, Set Sq to LOW state (+0,3 V)
-—Slz_JR S to HIGH state (+ 1,1 V)
F_"m ”E: 4. Test shift frequency.
Veg = -3,2v 7269677
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10141

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current | IEEmax 8 112 102 112 | mA
Input current
LOW lLmin 4* 0,5 0,5 03 | LA see “"How to
test “Section”
Input current
HIGH l{Hmax 5,6,9,11,12,13 350 220 220 | uA
7,10 390 245 245 | uA
4 425 265 265 | uA
*Individually test each input applying the above mentioned conditions.
pin Tamb (°C) conditions
symbol under unit
test -30 +25 +85 pin | test voltage
Output voltage min. —-1060|— 960 |(— 890 | mV 6 1v
HIGH VOH typ. 3 — 880 mv | o, V'Hmax
max. — 890|— 810|— 700 | mV IH
Output voltage min. —1890|—1850|—-1825 | mV
LOW VoL typ. 3 -1720 mV 4 | VIH
max. —1675(—-1650|—1615 | mV
6 | VIHT
4 | VIH
Output threshold 4 | ViHmax (2)
voltage HIGH VOHT min 3 —-1080|— 980 (— 910 | mV 7 Vit
(1 4 | Vi
6 Vleax (2)
4 | ViH
Output threshold 4 | VLT
6 | Vit
41 Vin
Output threshold 7|Vt (3)
voltage LOW VoLT max 3 —1655|—1630|-1595 | mV 4 | VIH
(1) 4 | Vit )
6 | ViHmax
4 VT

(1): These tests to be performed in sequence as shown.
(2): Reset to zero before performing test.
(3): Reset to HIGH state (1) before performing test.
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4-bit universal shift register

10141

A.C. CHARACTERISTICS

Veet =Vec2 =20 V; VEE = —3.2 V; R =50 §2 to ground

pin Tamb (OC)
symbol under unit remarks
test -30 | +25 | +85
Propagation tPLH min. 1,7 1.8 20 ns
delay rise and fall times | pHL max. 39 | 38 | 42 ns
Transition rise and tTLH min. 10 | 11 11 ns
and fall times THL max. 34 | 33 | 36 ns
Set-up time
see Fig. 4 and 5
D~C tpes | min. | 25 | 25| 25 | ns ee rig- 2 an
Sh—=>C tssc min. 55 | 50 | 55 ns
Hold time
cC-D tCHD min. 1,5 1,6 1,5 ns
C—>Sp tCHS min. 1,6 15| 156 ns
Shift frequency fshift min 150 | 150 | 150 | MHz see Fig. 6
For switching times test circuit and waveform see Family Specifications.
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10158

QUADRUPLE 2-TO-1 MULTIPLEXER

The 10158 is 2 high speed, low power, quadruple 2-to-1 multiplexer. With respect to a single
control signal it transmits to a common output pin the data present on either of two input pins. As
contrasted with the 10159 the 10158 has no enable input and non-inverting outputs. It includes
high-impedance input pull-down resistors and open emitter outputs.

|16
Vee

Z3ha

22|15

D21

st

Z1]2

s
C;Z\

20_1_

o
o
e

VEE
IB 7275410

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

[16] [1¥] [1a] [13] [2] [17] [io] [S]

Vec 22 Z3 D21 Dpp D31 D30 S
. 10158

2o Z7 D19 D1y Doo Do1 nec. VeE
T el TAaT TAaT T T T T T AT T T T T
[N o W gy N o W I I 8 -

7275413

Fig. 2 Pin designation.

Vee =0V (ground); VEg =- 5,2 V.

Supply voltage
Operating ambient temperature range

Average propagation delay: data to output
select to output

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VEE -5,2 V
Tamb —30to +85 °C
tpLH typ. 22 ns
tPLH typ. 3,0 ns

VOH nom. —880 mV
VoL nom. —1720 mV

Pp typ. 162 mW

For FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10158N: plastic 16-lead dual in-line (SOT-38).
10158F : ceramic 16-lead dual in-line (SOT-74).
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10158|

Zn

7275411

Fig. 3 Logic function (one multiplexer).

RATINGS see Family Specifications

FUNCTION TABLE

inputs output
Dno |Dn1| S Zn
L X L L
H X L H
X L H L
X H H H
Positive logic
H = HIGH state

(the more positive voltage) = 1
L = LOW state

(the less positive voltage) = 0
X = state is immaterial

For switching times test circuit and waveform see Family Specifications.
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Quadruple 2-to-1 multiplexer

10158

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = —56.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 53 48 53 | mA
Input current
LOW i * 0,5 0.3 A
0 iLmin 3 05 K see ""How to test
Input current : section
HIGH N Hmax 9* 360 225 225 | uA
other
inputs 400 250 250 nA
*Individually test each input applying the above mentioned conditions.
Output voltage min. | —1060 | — 960 |— 890 | mV | SatV|_
HIGH VOH typ. — 880 mV One data at
max. | — 890 | — 810 |— 700 | mV | V|Hmax
Output voltage min. —1890 | —1850 [—-1825 | mV
LOW VoL typ. -1720 mV Inputs at Vi min
max. | —1675 | —1650 | -1615 | mV
Output threshold .
voltage HIGH  |Vopc | min. | 1080 | — 980 |~ 910 | mv | OneinPutatVine
Output threshold N
voltage LOW  |VoLc | max. | —1655 | —1630 | —1505 | my | OneinputatViic
A.C. CHARACTERISTICS
Vee1=Vee2=2.0V; VEg =-3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation D - Q| tp|_H/ min. 1,3 1,2 1,3 |ns
delay times tPHL max. 3,1 3,0 32 |ns Data to output
S-Q min. 2,5 2,4 2,5 ns
max. 48 45 4,8 ns Select to output
Transition times |t H/ min. 1.6 1,5 16 | ns o
rise and fall max. 34 3,3 34 |ns 20% to 80%

For switching times test circuit and waveform see Family Specifications.
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10159

QUADRUPLE 2-TO-1 MULTIPLEXER

The 10159 is a high speed, low power, guadruple 2-tc-1 multiplexer. With respect to a single
control signal it transmits to a common output pin the data present on either of two input pins. As
contrasted with the 10158 the 10159 has a common enable input and inverting outputs. It includes

high-impedance input pull-down resistors and open emitter outputs.
|16
Vee

16] [15] [re] [13] [12] [17] [10] [o]

11]D31

o
[
1=

) 10159
12|P20

Vee 22 23 D3y Do D31 D30 S

Zg Z1 D1g D11 Dgo Dot

E Vge

13|01

Z1

I~

e

D01

|o

VEE
] 8 7275408

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

SHp—— [OjBjEuEoaEa

Fig. 2 Pin designation.

7275412

Vee =0V (ground); VEg =-5,2 V.

Supply voltage VEE 52 V
Operating ambient temperature range Tamb ~30to +85 OC
Average propagation delay: data to output tPLH typ. 2,2 ns
select to output tPLH typ. 3,3 ns

Output voltage

HIGH state VOH nom. —880 mV

LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 162 mw
FAMILY DATA see Family Specifications.
PACKAGE OUTLINES (see Package Outlines)
10159N: plastic 16-lead dual in-line (SOT-38).
10159F : ceramic 16-lead dual in-line (SOT-74).
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10159

FUNCTION TABLE
s—] P,
inputs output

Dno Dno|Dn1| S | E z,
Zp
X X X H L
Dni 3——,—— L X L L H
n H X |L|L L
E 7275409 X L H L H
X H H L L
Fig. 3 Logic diagram (one multiplexer).
Positive logic
H = HIGH state
(the more positive voltage) = 1
L = LOW state

(the less positive voltage) = 0
X = state is immaterial

RATINGS see Family Specifications

For switching times test circuit and waveforms see Family Specifications.
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Quadruple 2-to-1 multiplexer

10159

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 58 53 58 mA
Input current
ow l i 3* 0. 0.5 0.3 A
L tLmin 5 “ see ""How to test
Input current section
HIGH NHmax | 9* 360 225 225 | pA
other
inputs 400 250 250 uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV
HIGH VOoH typ. — 880 mV | Inputsat Vi nin
max. — 890 | — 810 | — 700 | mV
Output voltage min. —1890 | —1850 | —1825 | mV | SandE at V) min
LOW VoL typ. -1720 mV | One input at
max. | —1675 | —1650 | —1615 | MV | V{gmax
Output threshold . One input at V| ¢
voltage HIGH VOHC min. —-1080 | — 980 | — 910 | mV
Output threshold Onei .y
voltage LOW  [VoLc | max. |—1655 | —1630 | —1595 | mV ne inputat ViHC
J
A.C. CHARACTERISTICS
Veet1=Vee2=2.0V; VEg = -3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation D > Q| tp| 4/ min. 1,1 1.2 1.1 |ns ]
delay times tPHL max. 3.8 33 38 |ns Data to output
S-Q min. 1,5 1,6 1,5 | ns Sel
max. 53 5.0 53 ns elect to output
E-Q min. 1.4 1,56 14 | ns Enabl
max. 53 5,0 53 ns nable to output
Transition times | tTH/ min, 1.0 1.1 10 |ns
rise and fall tTHL max. 5,0 4, 50 | ns 20% to 80%

For switching times test circuit and waveform see Family Specifications.
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10160

12-BIT PARITY CHECKER/GENERATOR

The 10160 is a 12-bit parity checker or generator. The output goes HIGH when an odd number of
inputs are HIGH. If parity detection or generation is required for less than 12 bits.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

l1e 1
Veer Vee?
3]Ao
4]A
5]A2
6]A3
7
9

A

is parity Q|2
10426 } checker

11]A7
12}As _
A
:2 A?o Fig. 2 Pin designation.
151 An Vcet =Vee2 =0V (ground);
VEg=-b52V.
Vee
72644465
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to+85 OC
Average propagation delay tPLH typ. 4,5 ns
Output voltage
HIGH state VOH nom. --880 mV
LOW state VoL nom. --1720 mV
Power consumption per package (no load) Pp typ. 310 mW
For FAMILY DATA see Family Specifications.
PACKAGE OUTLINE (see Package Outlines)
10160N: plastic 16-lead dual in-line (SOT-38).
10160F : ceramic 16-lead dual in-line (SOT-74).
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Ag
Ay

A,
Aj

Fig. 3 Logic function.

= > >
) >

7267119

>

FUNCTION TABLE

sum of inputs

at HIGH state Q
odd H
even L

positive logic:

HIGH state = 1
LOW state =0

A=AgPA12A22A3P A3 A5 Ag® A7 @ Ag®Ag® A1 ® Ay

RATINGS see Family Specifications.

A.C. CHARACTERI!STICS
Vcetl =Vee2 =20V, VEg =-3.2V; R =50 £ to ground

pin Tamb (°C)
symbol under unit remarks
test -30 +25 +85
Propagation min. 1,8 2,0 2.0 ns
delay times tPLH/tPHL | typ. 4,5 ns 50% to 50%
max. 8,1 7,5 8,0 ns
Transition times | tTLH/tTHL | min. 1,1 1,1 1,0 ns
rise and fall typ. 2,0 ns 20% to 80%
max. 3.5 3.3 3,5 ns

For switching times test circuit and waveforms see Family Specifications.
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12-bit parity checker/generator

10160

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = —5.2 V

pin Tamb (°C)
symbol under ——— unit| conditions
test -30 +25 +85
Supply current lEEmax 8 86 78 86 mA
Input current
LOW N Lmin 3* 0,5 0,5 0,3 uA | see "How to test
section”’
Input current
HIGH llHmax | 3.6,7,11,12,16 | 425 265 265 HA
459.10,13,14 | 350 220 220 | nA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060|— 960|— 890 | mV | Odd number of
HIGH VOH typ. — 880 mV | inputs at V|Hmax
max. — 890 |— 810|-- 700 | mV | Other inputs at
ViLmin
Output voltage min. —1890 |—1850| 1825 | mV | Even number of
Low VoL typ. -1720 MV | inputs at VIHmax
max. —1675|—1650|—1615 | mV | Other inputs at
ViLmin
Output threshold One input at V|HC
voltage HIGH | VOHC min. —1080 |— 980|— 910 | mV | Other inputs at
ViLmin
Output threshold One input at ViLC
voltage LOW | VoL ¢ max. —1655|—1630|—1595 | mV | Other inputs at

ViLmin

For switching times test circuit and waveform see Family Specifications.
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10161

THREE-BIT DECODER

one of eight lines LOW

The 10161 is a three-bit decoder with two enable inputs.
Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

|16 |1
Veer Veea
7] A0 ey LR
9|A o5
A LY o%2l4
cC.) 3
decoder Qi -1?
Cas|z
_ fo 1 L
_2|E 006 11
EE[> o%z}10.
\
EE
IB Fig. 2 Pin designation.
TEokeen Veer =Vec2 =0V (ground) ;
Fig. 1 Logic diagram. VEg=-52 V.

QUICK REFERENCE DATA

Supply voltage VEE 52V
Operating ambient temperature range Tamb -30to +85 °C
Average propagation delay tPLH  typ. 4,0 ns
Output voltage
HIGH state Vo4 nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 330 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

10161N: plastic 16-lead dual in-line (SOT-38).
10161F : ceramic 16-lead dual in-line (SOT-74).
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10161

7267113.1A
Q@7 QG 05 4 3 Q@ 0o Q

Fig. 3 Logic function.
Ag to Ag: binary inputs; §1 ; Ez: enable inputs; Qg to Q7: decoded outputs.

FUNCTION TABLE

enable binary decimal
inputs inputs outputs
By E2 | Ag A1 Ay Q@ a1 Q0 Q3 04 05 Qg Qy

H H X X X H H H H H H H H
L H X X X H H H H H H H H
H L X X X H H H H H H H H
L L L L L L H H H H H H H
L L H L L H L H H H H H H
L L L H L H H L H H H H H
L L H H L H H H L H H H H
L L L L H H H H H L H H H
L L H L H H H H H H L H H
L L L H H H H H H H H L H
L L H H H H H H H H H H L

positive logic: H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

HIGH state =1

LOW state =0

RATINGS see Family Specifications.
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Three bit decoder (one of eight lines LOW) J L 10161

+2,0v
[ 1
V.
) lccr Veez to
E4 Qo channel
He g%
pJI:e 7 %
generator )?- Q3 jo—
7 Q. jo—
Ao Qs jO—
see note 2 {_ A1 Gs o
to —4 A2 Qjo—
channel 7
AT Vee
v

]'3,2V 7267116

Fig. 4 Switching times test circuit.
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10161

D.C. CHARACTERISTICS

Vce =0V (ground); VEg = 5.2 V
pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 84 76 84 | mA
Input current "
see ""How to test
LOW lLmin 2* 0,5 0,5 0,3 uA section
Input current
HIGH 1 Hmax 2* 350 220 220 A
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 | — 960 | — 890 | mV For each output
HIGH VOH typ. — 880 mV | Pin2or15at
max. | — 890 | — 810 | — 700 | mV | V|Hmax
or pin 150r 2 at
ViLmin
Output voltage min. —1890 | —1850 | —1825 | mV For output 10
LOW VoL typ. -1720 mV | Allinputs at
max. | —1 675|—1650 | —=1615 | mV | V|Lmin
Output threshold For each output
voltage HIGH VOHC min. —-1080 | — 980 | — 910 | mV Pin2 or 15 at
ViHc, 15 0r2at
ViLmin
Qutput threshold For output 11
voltage LOW VoLc max. | —1655 | —1630 | —1595 | mV | Pin7 at V|yc
Pins 9, 14 at
ViLmin
For output 5
Pin7at V| ¢
Pins 9, 14 at
ViHmax
A.C. CHARACTERISTICS
Vece1=Vee2=20V; VEg =-3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1,5 1.5 1,5 ns
delay times tPHL typ. 4,0 ns 50% to 50%
max. 6.2 6,0 6,4 ns
Transition times | tTH/ min. 1,0 1,1 1,1 ns
rise and fall tTHL typ. 2,0 ns 20% to 80%
max. 3.3 3.3 3,6 ns

For switching times waveforms see Family Specifications.
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10162

The 10162 is a three-bit decoder with two enable inputs.
Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

THREE-BIT DECODER

one of eight lines HIGH

voltage supply.
|16 s
Vees Vecz
71 A0 Qo] 6
g ] A Q]5
1] A2 Qa4
Q3] 3
decoder Q113
) sl
216 | sl
ﬁEZ:D |10
Vee . o
[8 — Fig. 2 Pin designation.
Veetr =Vee2 =0V (ground);
Fig. 1 Logic diagram. VEg =-52 V.
QUICK REFERENCE DATA
Supply voltage VEE 52V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH  typ. 4,0 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL hom. —1720 mV
Power consumption per package (no load) Pp typ. 330 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

10162N: plastic 16-lead dual in-line (SOT-38).
10162F : ceramic 16-lead dual in-line (SOT-74).
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10162

E_z E1 Ay Aq Ag
L1 L1 L1 LU L L L L1
7267112.1A
Qy Qg Qg Q4 Q3 Qy Q4 Qq
Fig. 3 Logic function.
Ag to Ag: binary inputs; E—1 ; EQ: enable inputs; Qg to Q7: decoded outputs.
FUNCTION TABLE
enable binary 7 7 decimal
inputs inputs outputs
E] Ez Ag Aq A3 Qg Q4 Qs Q3 Q4 Qg Qg Qy
H H X X X L L L L L L L L
L H X X X L L L L L L L L
H L X X X L L L L L L L L
L L L L L H L L L L L L L
L L H L L L H L L L L L L
L L L H L L L H L L L L L
L L H H L L L L H L L L L
L L L L H L L L L H L L L
L L H L H L L L L L H L L
L L L H H L L L L L L H L
L L H H H L L L L L L L H

positive logic: H = HI’.:) state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

HIGH state = 1

LOW state =0

RATINGS see Family Specifications.
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Three-bit decoder (one of eight lines HIGH) J L 10162

+2,0V
Ay

|-

Vecr Veea to

1 Qg channel
ook )
to Q ’
pulse 4 2
generator Q33—
4 Q. p—

mom

AO 05 —
A1 QS ——
to see note 2 {] A, Q, |—
channel
A" Vee
2
I'3,2V 7267117

Fig. 4 Switching times test circuit.
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10162

D.C. CHARACTERISTICS
Vce =0V (ground); VEg = —5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 84 76 84 mA
Input current "
see "How to test
LOW N Lmin 2* 0,5 0,5 0,3 uA section
Input current
HIGH l1Hmax 2* 350 220 220 nA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 | — 960 | — 890 | mV For output 10
HIGH VoH typ. — 880 mV All inputs at
max. |— 890 | — 810 {— 700 | mV | ViLmin
Output voltage min. —1890 | —1850 | -1825 | mV For each output
LOwW VoL typ. -1720 mV | 2or 15 at ViHmax
max. | —1675| —1650 | —1615 | mV | 150r2at V| min
Output threshold For output 11
voltage HIGH VOHC min. | —-1080 | — 980 | — 910 | mV | Pin7atV|yc
Pins 9, 14 at
ViLmin
For output 5
Pin7at Vi_¢
Pins 9,14 at
ViHmax
Output threshold For each output
voltage LOW VoLe max. | —1655| —1630 | —1595| mV | Pin2or 15at V|4c
Pins 15 or 2 at
ViLmin
A.C. CHARACTERISTICS
Vee1=Vee2=2.0V; VEg = -3.2V; R =50 Q to ground
pin Tamb (OC)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1,5 1.5 1.5 | ns
delay times tPHL typ. 4,0 ns 50% to 50%
max. 6,2 6,0 6,4 ns
Transition times | tTLH/ min. 1,0 11 1,1 ns
rise and fall tTHL typ. 2,0 ns 20% to 80%
max. 3,3 3,3 3,5 ns

For switching times waveforms see Family Specifications.
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10164

EIGHT-INPUT MULTIPLEXER

The 10164 performs 8 input multiplexing with enable input. The output goes LOW when not
Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

7l o 10| s |1

Ag| Af Ag| Vecr Veez
6}Do
5|04
4102
3103
11{0,, multiplexer a5
12|05
13|Ds
14107
[¢]
1E VEE . . . .
‘2 l Fig. 2 Pin designation.
7264389
Veet =Vee2 =0V (ground);
Fig. 1 Logic diagram. VEg=-52 V.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH typ. 3 ns
Output voltage
HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 310 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

10164N: plastic 16-lead dual in-line (SOT-38).
10164F : ceramic 16-lead dual in-line (SOT-74).
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Eight-input multiplex

er

10164

D.C. CHARACTERISTICS
Vce =0V (ground); VEg = -56.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current {EEmax 8 83 75 8 | mA
Input current ey
see "How to test
LOW lLmin 2* 0.5 0,5 0,3 MA section
Input current
HIGH IHmax 2* 425 265 265 | uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV | Dgat ViHmax
HIGH VOH typ. — 880 mV Other inputs at
max. | — 890 | — 810 | — 700 | mV | ViLmin
Output voltage min. | —1890 | —1850 | —1825| mV | E atVigmax
LOW VoL typ. -1720 mV | Other inputs at
max. | —1675 | —1650 | —1615 | mV ViL
Output threshold Do at ViHC
voltage HIGH VOHC min. | —1080 | — 980 | — 910 | mV | Other inputs at
ViLe
Output threshold Eat ViHC
voltage LOW VoLc max. | —1655 | —1630 | —1595 | mV | Other inputs at
ViLe
A.C. CHARACTERISTICS
Veetr =Vee2 =2.0V; VEE = —3.2 V; R = 50 £ to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation
delay times
Dh—~>Q tpLH/ min. 1.5 1,6 16 |ns
tPHL max. 4,7 4,5 48 |ns
Ap—~>Q min. 1.9 20 22 |ns
max. 6,3 6,0 6.5 ns 50% to 50%
E-~Q min. 0.9 1,0 1,0 |ns
max. 3,3 29 3.1 ns
Transition rise tTHL/ min. 0.9 11 1,2 | ns
and fall time |ty y | max. 33 33 36 |ns | 20%t080%

For switching times waveforms see Family Specifications.
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10165

8-INPUT PRIORITY ENCODER

The 10165 is able to encode eight inputs to binary coded outputs. Each output is stored in a D-type
latch which allows synchronous operation. When the clock input is LOW the outputs follow the inputs
and latch when the clock goes HIGH. The output code is that of the highest order input so that any
input of lower priority is ignored.

The input is active when HIGH (e.g. the three binary outputs are LOW when input Dg is HIGH).
Output Qg is HIGH when any input is HIGH, which allows direct extension into another priority
encoder when more than 8 inputs are used.

The device can be used in many applications, such as testing systems and checking system status in
control processors and peripheral controllers. It can also be used to generate binary codes from random
logic inputs, for addressing ROMs, RAMs, or for multiplexing data.

All unused inputs must be tied LOW to V|_or VEE.

5 |7 |13 |10 |11 |12 |9 |6
Do |[D1 |D2 |D3 |Ds |Ds |Ds |D7

Q; D2 Ds

10165

Dy D3

d
encoder Q C Dy Dy Dy Vee
Qg Q, Q; Q, 7272832
3 2 15 1% Fig. 2 Pin designation.
7272833 Vecet1=Vee2 =0V (ground);
Fig. 1 Block diagram. VEg =-5,2 V.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature Tamb ~-30to+85 °C
_~with data inputs __—55ns

Average propagation delay Twith clock inputs tPLH typ.=—__ 3 5 ns

Output voltage

HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 545 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

10165N: plastic 16-lead dual in-line (SOT-38).
10165F : ceramic 16-lead dual in-line (SOT-74).
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F—Qg

+—D

+—c FF

—a,

—aQ,

—aQ,

D

b

+—C FF

—C FF

—C FF

1

Dy ——
0,

D2

D;

Dy

Ds

D¢

Dy

7272836

Fig. 3 Logic function.

FUNCTION TABLE

outputs

Qg

Qq

Q2

Q3

inputs

D7

De

Dg

Dyg

D3

Dy

Dq

Do
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8-input priority encoder

10165

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = =5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 144 131 144 mA
Input current
LOW Y Lmin 4* 0.5 0,5 0,3 uA see "How to test
section”’
Input current
HIGH 1 Hmax 4 390 245 245 | uA
other
inputs 350 220 220 HA
*Individually test each input applying the above mentioned conditions.
Qutput voltage min. —1060 | — 960 | — 890 | mV Vv D
HIGH VOH typ. — 880 mv V'Hm_ax on | atz
max. | — 890 | — 810 | — 700 | mV [Lmin on cloc
Output voltage min. —1890 | —1850 | —1825| mV Vi s
LOwW VoL typ. —1720 my C|I0Lcrp|ir:1°:t
max. | —1675| —1650 | —1615| mV P
Qutput threshold Vinc on Data
. |
voltage HIGH VoHC min. —1080 | — 980 | — 910 | mV Vi Limin on clock
Output threshold ViLc on Data
voltage LOW VoLc max. | —1655 | —1630 | —1595| mV ViLmin on clock
A.C. CHARACTERISTICS
Veet1=Vee2=20V; VEg = -3.2V; R =50 £ to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation
delay times
D-Q tpLH/ min. 2,0 2,0 2,0 ns
tPHL max. 7,0 7,0 80 | ns
c->Q min. 1,56 1.5 1,5 ns
max. 45 4,0 45 ns
Transition rise tTHL/ min. 1,1 1.1 1,1 | ns
and fall time | triy | max. | 3.5 33 35 | ns | 20%t080%
Set-up time tg min. 6,0 6,0 6,0 ns
D->C
Hold time th min 1,0 1,0 1.0 ns
For switching times waveforms see Family Specifications.
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10165

D INPUT

Q OUTPUT

20%

- —l |-—
7272834.A

Fig. 4 Switching times waveforms data to output.

+11V
D INPUT f
l +0,31V
<-—tcsSD— <+—tCHD <tcgD* <+—tCHD
+111V

C INPUT 50% \
| v/ [

Q OUTPUT \

7272835.1

Fig. 5 Switching times waveforms; set-up and hold times DATA to CLOCK.

+0,31v

Notes

1. Set-up times are the minimum times before the positive transition of the clock pulse (C) that
information must be present at the data input (D).

Hold-times are the minimum times after the positive transition of the clock pulse (C) that informa-
tion must remain unchanged at the data input (D).
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10171

DUAL TWO-BIT DECODER

one of four lines LOW

Th. 10171
i visi

ne i is u h

Arinl diaem it danadar warith Ana Anammman an A i Ten it Ay
auair two-oit Gecoaer witn &ne ComMmmon ana two ina
e (E), when HIGH, forces all outputs HIGH.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

[

common enabl

|16 |1
Vees Veez
A Q
9 Ao OQOO _:_22*1_
T decoder :02; ?
14 |Eo ol TS
o203 10
= —O)
15|E =
ao s Eg Qgo Qo1 Qg2 Qo3 Ag
0
S P 10171
il
decoder } Q1 | 4 Qi3 Qpp Quy Qyo Ay Ve
£ 0| 0013 1 [ 2]
._2___1____0 7274033
Vee Fig. 2 Pin designation.
I 8 7276035
Vcer =Vee2 =0V (ground);
Fig. 1 Logic diagram. VEg =-5,2V.
QUICK REFERENCE DATA
Supply voltage VEE -5,2 V
Operating ambient temperature range Tamb —30to + 85 °C
Average propagation delay tiH  typ. 4,0 ns
Output voltage
HIGH state VoH nom. --880 mV
LOW state VoL nom. ~-1720 mV
Power consumption per package (no load) Pp typ. 325 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10171N: plastic 16-lead dual in-line (SOT-38).
10171F: ceramic 16-lead dual in-ine (SOT-74).
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7274037

Fig. 3 Logic diagram.

FUNCTION TABLE

LOGIC FUNCTIONS

Qoo=E+Eq+ Ag+Aq
Qo1 =E+Eg+Ap+A7
002=E+E_5+—AT6+A1
Qo3 =E+Eq+Ag+Aq

Qio=E+E7+Ag+Aq
Q11 =E-+—E—1+Ao+’A—1
Q12=E+E1+Ag+A
Q1= +E7 +Rg + A7

enable inputs N inputsﬁ T outputs
E B E; |Ap A1 | Qg Qi1 Q2 Q13 Qoo Qpr Qo2 Qg3
L L L L L L H H H L H H H
L L L L H H L H H H L H H
L L L H L H H L H H H L H
L L L H H H H H L H H H L
L L H L L H H H H L H H H
L H L L L L H H H H H H H
H X X X X H H H H H H H H

Positive logic: HIGH state = 1
LOW state = 0

X = state is immaterial

RATINGS see Family Specifications.
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L = LOW state (the less positive voltage)




Dual two-bit decoder

10171

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 85 77 85 | mA
Input current "
see "How to test
LOW Nimin 2* 0,5 0,5 0,3 |uA section”’
Input current
HIGH ' Hmax 2* 350 220 220 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 [— 960 [— 890 | mV .
HIGH VOH typ. — 880 mV fV'Hmf:X °"g'1”315
max. | — 890 |— 810 |— 700 | mv | 'Oroutputsd,
Output voltage min. —1890 | -1850 |—1825 | mV Vv . .
LOW VoL typ. -1720 my | lLmin 07 FFCS
max. | —1675 |—1650 |—1615 | my | 'Of outputs®,
Output threshold .
. ViHc on Pin 15
voltage HIGH VOHC min. | —1080 |— 980 |- 910 | mV for outputs 6,13
Output threshold .
ViLconPin 15
voltage LOW VoLc max. | —1655 | —1630 |—-1595 | mV for outputs 6,13
A.C. CHARACTERISTICS
Vee1=Vee2=20V; VEg = -3.2 V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1,6 1,5 1.5 | ns
delay times tPHL typ. 4,0 ns 50% to 50%
max. 6,2 6.0 64 |ns
Transition times | t1 H/ min. 1,0 1,1 1.1 |ns
rise and fall tTHL typ. 2,0 ns 20% to 80%
max. 3.3 3.3 34 ns

For switching times test circuit and waveforms see Family Specifications.
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10172

DUAL TWO-BIT DECODER

one of four lines HIGH

The 10172 is a dual two-bit decoder with one common and two individuai enabie inputs. The

common enable (E), when HIGH, forces all outputs LOW.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.

|16 |1

VCC1 VCCZ
9]Ao Qpp |13
71A1 Qo1 |12

decoder | Qo

1

E ‘
141Eg ) Qo3 |10
15]E
Qu |6
Qn |5
decoder | Q2 | 4
2[E, —O ) Qi3 )3
Vee Fig. 2 Pin designation.
I8 Tz6an08 Veetr =Vee2 =0V (ground);
VEg=-5,2V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tPLH typ. 4,0 ns

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VoH nom. —880 mV
VoL nom. —1720 mV

Pp typ. 325 mWw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

10172N: plastic 16-lead dual in-line (SOT-38).
10172F: ceramic 16-lead dual in-line (SOT-74).

March 1983

219



FUNCTION TABLE

Fig. 3 Logic function.

YYYY YYYY

[»)
o
@

[»]
o
N}

Qo

[»)
8

2
w

o
N

2

Qyp

7269710

LOGIC FUNCTIONS

000=E_+_0—+A0+A;

mtm

mi|
+

Qg1 =

Qg2 =
Qp3 =

+|
o
+
>
o
+
e

Q1o=E+E1+Ag+Ag
Q=E+Ej+Ag+Ag
Qi2=E+E1+Ag+Ay

enable inputs inputs outputs

E E1  Ep Ao Aq Q0 Q17 Q12 Q13 Qgo Qo1 Qo2 Qo
L H H L L H L L L H L L L
L H H L H L H L L L H L L
L H H H L L L H L L L H L
L H H H H L L L H L L L H
L L H L L H L L L L L L L
L H L L L L L L L H L L L
H X X X X L L L L L L L L

Positive logic: HIGH state = 1

LOW state = 0

RATINGS see Family Specifications.

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial
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Dual two-bit decoder 10172

+2,0V
+03V ~A—

Veer Veez
Eg Qo

to

puise 0 0
generator Qq,
i, A Qo3

R
0001000?
A

to
channel
tO |IBIR
channel _ Qy
HAY —iE 012
” Ey Qy3
Vee
+11V -3,2V 7269708
Fig. 4 Switching times test circuit.
For switching times waveform see Family Specifications.
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10172

D.C. CHARACTERISTICS
Vee =0V (ground); VEE = —5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 85 77 85 mA
Input current "
see “"How to test
LOW HLmin 2* 0,5 0,5 03 uA section”
Input current
HIGH WHmax | 2* 350 220 220 |uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV | V|Hmax On
HIGH VoH typ. — 880 mV | pins 2, 14 for
max. [— 890 | — 810 | — 700 | mV | outputs6, 13
Output voltage min. | —1890 | —1850 | —1825 | mV | V| minon
LOW VoL typ. -1720 mV | pins 2,14 for
max. —-1675 | —1650 | —=1615| mV | outputs6,13
Output threshold VIHc on pins
voltage HIGH VOHC min. | 1080 | — 980 | — 910 | mV | 2,14 for
outputs 6,13
Output threshold ViLc on pins
voltage LOW VoLc max. | —16585 | —1630 | —1595 | mV | 2,14 for outputs
6,13
A.C. CHARACTERISTICS
Vee1=Vee2=20V; VEg =-3.2 V; R =50 2 to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1,5 1,5 1.5 ns
delay times tPHL typ. 4,0 ns 50% to 50%
max. 6.2 6,0 6,4 ns
Transition times | tTLH/ min. 1,0 1.1 1.1 ns
rise and fall tTHL typ. 20 ns 20% to 80%
max. 3.3 3.3 3,4 ns

For switching times waveform see Family Specifications.
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10173

QUADRUPLE MULTIPLEXER

The 10173 is a quadruple 2-input multiplexer with latched outputs. Each multiplexer has two inputs,
selected by the common data select input (Dg). Outputs are latched when the clock is HIGH.

All unused inputs must be tied LOW to V| or VEE.

|
C Vee
y ]
Dg Q
b fatch ' 16] [1s] [1a] [13] J12] [11] [i0] [9
.2 —T‘D i Vee Q3 Q4 Ds Dg D7 Dg Dg
' ]
L o b 10173
I 1 l
. bt ! Q@ Qp Dy Dy Dy D C Vgg
' I . 1 L2] 3] L] Is] 18] [7] 18
Dy l
D latch %4 Fig. 2 Pin designation.
_|Ps ’ p Veer =Vee2 =0V (ground);
Ve VEg =-5,2 V.
1 7268904.1
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —-52 V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH typ. 25 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —-1720 mV
Power consumption per package (no load) Pp typ. 275 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

10173N: plastic 16-lead dual in-line (SOT-38).
10173F: ceramic 16-lead dual in-line (SOT-74).
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10173

Rle]
TR2 ¢+ TR7
RN R

6

i

TmsFF

{
D2
TR3 -TjP—‘ TR8 TRY TR13 TR1S
RS
60 31—
R20
S o i1
RE
TR TRIG ]
Yo
r{qu iz}
'rmv;—{
R7 TR10 b
7 o TR TRS
[ %
R8
D1
y
R9 R13 1' D4
to other { Yos
multiplexers’
R [R2 [R3 [ R4
Q [1] {[] []] [‘]mo [Jjn [l]Ru. [va [l]me R21[;, R23
7268905 ©

Fig. 3 Circuit diagram (one multiplexer).

¢ l

A T

U T

Ds latch —qQ
D2

7268902

Fig. 4 Logic function.

RATINGS see Family Specifications.

FUNCTION TABLE

Dg C Qn+1

H L Dq
L L Do
X H Q,
Positive logic: HIGH state = 1
LOW sta

te =0

to other
multiplexer

to other
multiplexer

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

X = state is immaterial
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Quadruple multiplexer

10173

Dy INPUT

D, INPUT

Dg INPUT

C INPUT

Q OUTPUT

_

lSO"/c \

(O %o

t50°/n \

/7N

/

!50"/‘, i

\50 %

! 50%

Fig. 5 Switching times waveforms.

50% 50% 50%
—» - — - | -—
(Ds—+Q) (Ds+Q) (C-+Q)
7268798.1A

Conditions for input signal: t, = t¢ = 2,0 ns (20% to 80%); Vi =+1,11V; V| =+0,31 V.
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10173

D.C. CHARACTERISTICS
Vce =0V (ground); VEg = -5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +95
Supply current | IEEmax 8 73 66 73 mA
Input current
Low lLmin 3% 0,5 0,5 0,3 uA see "How to test
section
Input current
HIGH l'Hmax 7,9 400 250 250 uA
3,4,56,10,11| 470 295 295 uA
12,13 470 295 295 uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 [— 960 |— 890 | mV Data at ViHmax
HIGH VoH typ. — 880 mV C and Dg
max. — 890 |— 810 |— 700 | mV at ViLmin
Output voltage min. —1890 |—-1850 |—-1825 | mV Data, C and Dg
LOW VoL typ. —-1720 mV at V|Lmin
max. —1675|—1650 |-1615 | mV
Output threshold
. Data at VIHC
voltage HIGH | VoHc min. —-1080(— 980 |— 910 | mV C, Dsat VLG
Output threshold
voltage LOW | Vo ¢ max. —1655 |—1630 |—-1595 | mV | Data, Cand Dg

atViLc
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Quadruple multiplexer 10173

A.C. CHARACTERISTICS
Veetr=Vee2=20V; VEg = -3.2 V; R =50 £ to ground

pin Tamb (°C)
symbol under unit remarks
test -30 +25 +85

Rise and fall tPLH
propagation tPHL
delay times
D —»Q min. 0,8 1,0 1,1 ns Dat

max. 3,7 3,5 53 ns ata
c »Q min. 1.6 1,6 14 ns Clock

max. 7,2 6,8 6,8 ns oc
Ds—+Q min. 1,1 1,3 1,2 ns Select

max. 6,2 5,7 6.7 ns elec
Rise and fall tTLH min. 1,2 1,5 1,4 ns
transition time | tTHL max 4,0 3.5 4,0 ns between 20% and 80%
Rise time min. 1,2 1,5 14 ns o
clock drive tTLH max. 5,0 4,5 5,0 ns between 20% and 80%
Set-up time
D ~-C tpsc min 2,0 2,0 20 ns
Ds—~>C tpssc min. 3,0 3,0 3.0 ns
Hold time
Cc->D tCHD min. 2,5 2,5 2,5 ns
C— Dg tCHDS min. 1,5 1,5 1,5 ns

For switching times test circuit see Family Specifications.
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10174

DUAL 4 TO 1 MULTIPLEXER

The 10174 performs two 4-input multiplexer functions. The output of each multiplexer reflects
one of the 4 data inputs determinated by the states on the two select inputs. An enable input is provided
for easy bit expansion by wire-ORing several multiplexers. Each output will go LOW with the enable
input in the HIGH state. Unused inputs can be left open due to integrated pull-down resistors, which

avoids the need for a voltage supply.

|18 |1
= Veor Veez

1

Qof 2

13| D10
11|01
Q4 ]15
12| D12
10| D13
Vee

i 8 7270808

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

7270806

Fig. 2 Pin designation.

Vee1 =Vec2=0V (ground);
VEE=-5,2 V.

A, B: select inputs
Dog to Dg3: data inputs for Qg
D10 to Dq3: data inputs for Q4
E: enable input

Supply voltage

Operating ambient tem

Average propagation delay

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VEE -5,2
T f —2 01t + 85
famb 2,0 10 T 83
tPLH typ. 3,0

VOH nom. -—880

v
oc

ns

mV
mV

mW

PACKAGE OUTLINES (see Package Outlines).

10174N: plastic 16-lead dual in-line (SOT-38).
10174F : ceramic 16-lead dual in-line (SOT-74).

VoL nom. —1720
Pp typ. 310
March 1983

229



Fig. 3 Logic function.

FAMILY DATA and RATINGS see Family Specifications.

For switching times waveforms see Family Specifications

7270809

FUNCTION TABLE

inputs outputs
A B E Qq Qq
L L L Doo D10
L H L Do2 D12
H L L Do1 D11
H H L Do3 D13
X X H L L
Positive logic:
H = HIGH state

(the more positive voltage) = 1

L = LOW state

(the less positive voltage) = 0
X = state is immaterial

B
A7
to D |
pulse 00 — Qo
generator Dog
7 i o
—> H—— channel
1 IIBII
+ -: b A
to D!, >z
channel — Q
AN )? Dy3 1 7270807
7 E —
Fig. 4 Switching times test circuit.
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Dual 4 to 1 multiplexer

10174

D.C. CHARACTERISTICS
Vce =0V (ground); VEg =52V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 80 73 80 | mA
Input current
LOW lLmin 3* 0,5 0,5 03 | LA see "How to test
section”’
Input current
HIGH I Hmax 14 525 310 330 | pA
other
pins 350 220 220 nA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 | — 960 | — 890 | mV For output 2
HIGH VOH typ. — 880 mV | pin 3 at ViHmax
max. | — 890 | — 810 | — 700 | mV | (See note 1)
Output voltage min. —-1890 | —1850 | —1825 | mV For output 2
Low VoL typ. -1720 mV | pin 14 at ViHmax
max. | —1675 | —1650 | —1615 | mV | (See note 1)
Output threshold For output 2
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | pin13at Viyc
(See note 1)
Output threshold For output 2
voltage LOW VoLc max. | —1655 | —1630 | —1595 | mV pin 14 at V| ¢
(See note 1)
Note 1: Non-specified input pins should be connected to V|| min-
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10174

A.C. CHARACTERISTICS
Veet1=Vee2=20V; VEg =-3.2 V; R =50 £ to ground

pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation
delay times
D-Q tpLH/ min. 14 1,5 1,4 ns
tPHL max. 48 45 48 | ns
A;B—Q min. 1.9 2,0 2.1 ns
max. | 64 | 60 | 64 |ns | 50%t050%
E-Q min. 1,0 1,0 0,9 ns
max. 3.1 2,9 3,2 ns
Transition rise tTLH/ min. 1,0 1,1 1.1 ns
and fall time | trpL | max. | 34 33 | 36 |ns | 20%to80%

For switching times waveforms see Family Specifications.
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10175

QUINT D-LATCH

The 10175 includes five D-latches with common reset and two wired-OR common clock inputs.
When the clock is in the HIGH state, any change of the data input does not affect the output state.
When the clock is in the LOW state, any change of the data input is transferred at the output. The
outputs are latched on the positive transition of the clock. The reset input is enabled only when the
clock is HIGH. All unused inputs must be tied LOW to V| or VEE.

[15 11

11|R Veer  Veez
6]%o |
5] O
0f14
10 DO latch
Q i
12401, i |
N
13|02
—_ I_.*—— a
] 313 7270810
9|03 L
Q4|4 . . . .
s|og latch Fig. 2 Pin designation.
Vee Veer1=Vee2 =0V (ground);
]e 7270813.3 VEE =-5.2 V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -5,2 V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tpLH  typ. 25 ns
Output voltage
HIGH state Vo4 nom. —880 mV
LOW state VoL nom. —=1720 mV
Power consumption per package (no load) Pp typ. 400 mW

PACKAGE OUTLINES (see Package Outlines)

10175N: plastic 16-lead dual in-ine (SOT-38).
10175F : ceramic 16-lead dual in-ine (SOT-74).
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10175

Veet Vee2

—O

e

to other latches

I A
RO—s { }-

!

4
a

COC
'C_1c>
7270815.2 é
Fig. 3 Circuit diagram (one latch). Vee
FUNCTION TABLE
Co|C1|R|[D |Qnusq
D ——————————
L L X |L L
latch b—q@ L1 LIX | H H
o H|X|L|X On
Cy X|HIL|X Qn,
HI X |H | X L
R | szr0mm X |H[H x| L
Positive logic:
Fig. 4 Logic function. H = HIGH state (the more positive voltage) = 1

L = LOW state (the less positive voltage) = 0
X = state is immaterial

FAMILY DATA and RATINGS see Family Specifications
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10175

D.C. CHARACTERISTICS
Vce =0V (ground); VEg = —5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 107 97 107 | mA
Input current
LOW I Lmin 5* 0,5 0,5 0,3 uA see ""How to test
section”’
Input current
HIGH llHmax 1 1000 650 650 nA
56,79, 460 290 290 uA
10,12,13| 460 290 290 uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV For Qp, Dn at
HIGH VOH typ. — 880 mV | ViHmax
max. — 890 | - 810 | — 700 | mV Other inputs at
ViLmin
Output voltage min. —-1890 | —-1850 | —1825 | mV X
LOW VoL | typ. ~1720 mv C” Inputs at
max. |—1675 | —1650 | —1615 | mV [Lmin
Output threshold For Qp, Dp at
voltage HIGH VOHC min. —-1080 | — 980 | — 910 | mV VIHC
Other inputs at
ViLmin
Output threshold For Qp, Dp at
voltage LOW VoLc max. |—=1655| -1630 | —1595 | mV | V| ¢
Other inputs at
ViLmin
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Quint D-latch 10175

A.C. CHARACTERISTICS
Veetr=Vee2 =2.0V; VEg = -3.2V; R =50 & to ground

pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Rise and fall tPLH
propagation tPHL
delay times
D-Q min. 1,0 1.0 1.0 ns
max. 3.6 3,5 3,6 ns Data to output
c->Q min. 1,0 1,0 1,0 ns
max. 4,7 4,3 4.4 ns Clock to output
R-Q min. 1,0 1.0 1,0 | ns Reset
max. 4,0 3,9 42 | ns eset to output
Rise and fall tTLH min. 1,0 1,1 1.1 ns between
transition time tTHL max. 3,6 35 3,7 | ns 20% and 80%
Set-up time T min. 25 25 2,5 ns
Hold time Th min. 1,6 1,5 1,6 | ns

Notes: Propagation delay from reset to output. Output latched on a HIGH state prior to test.

Set-up times are the minimum times before the positive transition of the clock pulse (C) that
information must be held at the data inputs (D).

Hold times are the minimum times after the positive transition of the clock pulse (C) that
information must be held at the data inputs (D).

For switching times test circuit and waveforms see Family Specifications.
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10176

HEX D-TYPE MASTER-SLAVE FLIP-FLOP

The 10176 inciudes six high speed master-siave D-type fiip-fiops with one common input ciock

for all six. Data enters into the master during the LOW state of the clock and is transferred to the slave
during the positive-going clock transition. Due to the master-slave structure of the device, a change in
the information present at the data (D) input will not modify the output information at any other time.
All unused inputs must be tied LOW to V|_or VEE.

|16 |1

v v
5|0 cci cc2 aol,
5
6|01 Q
SR
7102 Q2|4
o~ L [l (=] [ [1] ] [1] [o] [s]
i—D—A as s Vec1Qs Q4 Q3 Dsg Dg D3 C
104%3 1 1 -
10176
Q4114
1[04 E—— VcczQo Q1 Qp Dp Dy Dy Vg
Qs |15 L] (2] (3] (4] [s] L] (7] L8]
2_ 7275318
VEE Fig. 2 Pin designation.
'8 7275317

Veetr =Vee2 =0V (ground);
Fig. 1 Logic diagram. VEg =-5,2 V.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb —-30to +85 °C
Ciock frequency fc typ. 150 MHz
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom.—1720 mV
Power consumption per package (no load) Pp typ. 460 mwW

PACKAGE OUTLINES (see Package Outlines)

10176N: plastic 16-lead dual in-line (SOT-38).
10176F : ceramic 16-lead dual in-line (SOT-74).
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10176

FUNCTION TABLE

c| D | Q+1

L | x| 0o
L
c H|H H

FF |—a

-

Positive logic: HIGH state = 1
LOW state =0
7275316 H = HIGH state (the more positive voltage)
) L = LOW state (the less positive voltage)
Fig. 3 Logic diagram (one flip-fiop). X = state is immaterial

to other flip-flops

C at LOW state; data enters into the master. A clock H means a clock transition from a LOW to a HIGH
state; data transfer to the slave output.

RATINGS and FAMILY DATA see Family Specifications.
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Hex D-type master-slave flip-flop 10176

D.C. CHARACTERISTICS
Vce =0V (ground); VEg = -56.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 121 110 121 | mA
Input current
Low l Lmin 5* 0,5 0.5 03 |uA see "How to test
section”’
Input current
HIGH l{Hmax 9 495 310 310 | uA
other
pins 350 220 220 | uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 { — 960 { — 890 | mV All inputs at
HIGH VOH typ. — 880 mV | ViHmax
max. — 890 | — 810 | — 700 | mV (Note 1)
Output voltage min. —1890 | —1850 | —1825 | mV | Allinputs at
LOwW VoL typ. —-1720 mV ViLmin
max. | —1675 | —1650 | —1615 | mV | (Note 1)
Output threshold One input at
voltage HIGH VOHC min. —-1080 | — 980 | — 910 | mV VIHC
(Note 1)
QOutput threshold One input at
voltage LOW VoLc max. | —16565 | —1630 | -1595 | mV | V|LC
(Note 1)
Note 1: Output level to be measured after a clock pulse has been applied
VIHmax
(pin 9) I ViLmin
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10176

A.C. CHARACTERISTICS
Veet =Vee2=20V; VEg = 3.2 V; R = 50  to ground

pin Tampb (°C)
symbol under unit | remarks

test -30 +25 +85
Propagation tpLH/ min. 1,6 1,6 16 | ns o
delay times tPHL max. 4,6 4,5 5,0 ns 50% to S0%
Transition times | t7 1/ min. 1,0 1,1 1,1 | ns o
rise and fall trAL | max. | 4.1 40 | 44 |ns | 20%t080%
Set-up time
D—>C tpsc min. 2,5 2,5 2,5 ns
Hold time
c->D tCHD min. 1.5 1.5 1,5 ns
Clock frequency | f. min. 125 125 125 MHz

For switching times test circuit and waveforms see Family Specifications.
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10179

LOOK-AHEAD CARRY BLOCK

The 10179 is a look-ahead carry block. It can be used in conjunction with the 10181 4-bit arithmetic/
logic unit to perform a high order look-ahead carry, in applications requiring high speed arithmetic

operation on long words.
Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

|16 |1

Veer Veez
1"|Cn
14| Py
c 6
0[P, nel
2[Ps | ook. [Cnes]3
13| Py ahead
carry P |15
4G, block &
7162 Ggl 2
991G,
516G,
Vee
IB 7269687

Fig. 1 Block diagram.

QUICK REFERENCE DATA

7269689

Fig. 2 Pin designation.
Vee1=Vee2=0V (ground);

VEg=-5,2V.

Cn: carry input

P2 to Py: carry propagate inputs
Gq to Gg: carry generate inputs
Ch+2:Ch+4: carry outputs

PgG: carry propagate output”®
Gg: carry generate output*

* For higher order look-ahead extension.

Supply voltage

Operating ambient temperature range

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VEE 52 V
Tamb —~301t0 +85 ©C

VOH nom. —880 mV
VoL nom. -—1720 mV

Pp typ. 300 mw

FAMILY DATA see Family Specifications

PACKAGE OUTLINES {see Package Outlines)

10179N: plastic 16-lead dual in-line (SOT-38).
10179F : ceramic 16-lead dual in-line (SOT-74).
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10179

L
Py
P2 ‘% >o—
3\
@O‘ Ch+a
”
Ps
‘
\, P
] / G
Py
\
I >
G,y L
6, .@—GG

7269691

Gu

00y

Fig. 3 Logic diagram.

LOGIC FUNCTION
PG =P1+P2+P3+Pyg
GG = G4 (G3 +Pg) (G + P3+P4) (G + P +P3+Pyg)
Cn+2=G2(Gy+P2) (Cy+Py+P2)
Ch+4 =G4 (G3+Pg) (Gp+ Gz +Pyg) (G1 +Pg+P3+Py) (Ch+Pq+Py+P3+Py)
In positive logic: H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0

The overall carry function is invariant with the polarity (positive or negative) of the logic if the P and
G inputs are interchanged.

RATINGS see Family Specifications
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Look-ahead carry block

10179

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = —5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 79 72 79 [mA
Input current
LOwW HLmin 4* 0,5 0.5 03 |uA see "How to test
section’’
Input current 59 360 225 225 | uA
HIGH {Hmax | 4.7.11 430 270 270 |upA
14 565 3565 355 | wA
12 630 395 395 | uA
10,13 700 440 440 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 | — 960 | — 890 | mV For output 2
HIGH VOoH typ. — 880 mV | pins4,5,7,9
max. [ — 890 | — 810 | — 700 | mV | at ViHqmax
Output voltage min. —-1890 | —1850 | —1825 | mV For output 2
Low VoL typ. —-1720 mV | pins4,7,7,9
max. | —1675 | —1650 | -16156 | mV | at V| min
Output threshold For output 2
voltage HIGH VOHC min. —-1080 | — 980 | — 910 | mV | pin 13 at V|Hmax
pin 5 at VIHC
Output threshold For output 2
voltage LOW VoLc max. —1655 | —1630 | —1595 | mV | pin 13 at VI|Hmax
pin5at ViLC
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10179

A.C. CHARACTERISTICS
Veet =Vee2=20V; VEg = -3.2V; R =50 Q to ground

pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation
delay times
PPy tPLH/ min. 1,0 1,0 1,0 ns
tPHL max. 3,7 3,56 3.9 ns
Ch—>C min. 1,0 1,0 1,0 ns
max. 5,8 4,5 6,1 ns
G->C min 1,0 1,0 1,0 ns
G~ Gg max. 5,8 5,5 6,1 ns
isprpstiall Iy R B IS B Rl
. » 0,
max. 3,7 3,5 39 ns 20% and 80%

For switching times test circuit and waveforms see Family Specifications.
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DUAL 2-BIT ADDER/SUBTRACTOR

The 10180 is a high-speed, low power, general purpose adder/subtractor. Inputs for each adder are:
Carry-in, Operand A, Operand B. Outputs are: Sum, Sum and Carry-out.

Common select inputs act as control lines to invert A or B for subtract. A very high speed of operation
is possible with Operand in the Sum or Carry-out propagation delay of 4,5 ns, and Carry-in to Carry-
out propagation delay of 2,2 ns.

The 10180 is designed to be used in special purpose adders/subtractors or in high speed multiplier
arrays.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

|16
Vee
7 Selp So 15
9 Selg go 2
5 Ao ADDER/
SUBTRACTOR
6 20 [16] [15] [14] [13] [12] [11] [ro] [o]
4 Coin Coout |3 Vce S0 S1C1outCiin A1 By Selg
10180
Sel S — —
A S AL S1 S0CooutCoin Ao Bo Sela VEE
Selg S1 | DT 2] s (e [s] Le] 2] e
1 Aq ADDER/ 7278303
SUBTRACTOR L
10 B1 Fig. 2 Pin designation.
12 Clin Ciout |13
Vee = 0V (ground)
v
EE VEE =-52V
I8 7275305

Fig. 1 Block diagram.
QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay Address to CouT tpL 1 typ. 45 ns
SE PTOPagG b4 Ut rLr e v
Output voltage
HIGH state VoH nom. --880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 360 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10180N: plastic 16-lead dual in-line (SOT-38).
10180F : ceramic 16-lead dual in-line (SOT-74).
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10180

FUNCTION SELECT TABLE

Selp | Selg | functions S
H H | A+B+C
H L |C+A-B
L H |C+B-A
L L |C—-A-B

Positive logic: HIGH state = 1

(the more positive voltage)
LOW state=0

(the less positive voltage)

FUNCTION TABLE

Positive logic only

A'=A®Selp=A©Selp
B’ =B ® Selg =B ® Selg

Both positive and negative logic

S=Cjn (A"B'+A"B') +Cjp, (A’ B' + A’ B)

Cout=Cin A" +Cjn B'+A’'B’

outputs

function inputs
Selp | Selg | A |B | Cin | S| S | Cout
ADD H H L |L L L|H L
(A+B+C)) H H L |L H H| L L
H H L |H L H| L L
H H L|H|H L|H H
H H H | L L H| L L
H H H|L H L|H H
H H H | H L L|H H
H H HIH|H H| L H
SUBTRACT H L L L L H L L
(Ci;+A--B) H L L |L H L|{H H
H L L |H L L|H L
H L L|H]|H H| L L
H L H L L L|H H
H L H|L H H| L H
H L H | H L H| L L
H L H{H|H L|H H
Reverse L H L L L H| L L
SUBTRACT L H L |L H L|H H
(Ci+B- A) L H L H L L H H
L H L |H H H| L H
L H H | L L L H L
L H H L H H| L L
L H H|H L H| L L
L H H|H | H L|H H
(Cj -~ A-B)
L L o|LfL|tL L|H| H
L L L |L H H| L H
L L L |H L H L L
L L L|H]|H L|H H
L L H L L H] L L
L L H|L H L|H H
L L H | H L L{H L
L L H|H|H H| L L
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Dual 2-bit adder/subtractor

10180

RATINGS see Family Specifications

input
voltage

pulse
generator

Cout

7275302

Fig. 3 Logic function (one adder/subtractor).

E
3

VCC =42V
+!
25 uF 0.1 uF
5 | %
SelA — S
Selg — L §
A ADDER/ output
SUBTRACTOR ’_‘3( voltage
B — 7
Cin — — Cout
[THE N
0,1 uF
VEE=-32V 7275306

Fig. 4 Switching times test circuit.
Input pulse condition: t, = tf = 2,0 £ 0,2 ns (20 to 80%)

For switching times waveforms see Family Specifications.
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10180

D.C. CHARACTERISTICS
Vece =0V (ground); VEg = 5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 95 86 95 | mA
Input current
LOW HLmin 4* 0.5 0,5 03 |uA see "How to test
section’’
Input current
HIGH llHmax |56.,10,11| 350 220 220 uA
7.9 460 290 290 LA
4,12 590 370 370 uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV
HIGH VOoH typ. — 880 mV
max. — 890 |- 810 | — 700 | mV All input/output
combination in
Output voltage min. —-1890 | —1850 | —18256 | mV accordance with the
LOW VoL typ. —-1720 mV | function table.
max. —1675 | —1650 | —1615 | mV Input conditions:
ViLmin ©F ViHmax
Output threshold for VOH and VQOL.
voltage HIGH | Voyg | min. [—-1080 | — 980 | — 910 | mV | ViLCor VIHC for
VOHC and VOoLC
Output threshold
voltage LOW VoLc max. |[—1655| —1630 | —1595 | mV
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Dual 2-bit adder/subtractor

10180

A.C. CHARACTERISTICS
Vee1=Vee2 =20V, VEg = 3.2 V; R = 50 Q to ground

pin Tamb (°C)
symbol under unit | remarks

test -30 +25 +85
Propagation tPLH
delay rise and tPHL
fall times
A ~>Cout min. 1,3 13 1.1 | ns Operand to output
SEL - Cout max. 5,8 54 58 | ns Select to output
Ci > Cout min. 1.0 1,0 0,9 | ns .

max. | 34 | 33 | 36 |ns | CaMyintoout

Transition rise tTLH min. 1.0 1,1 1,1 ns between
and fall times tTHL max. 3,8 3,7 3,9 ns 20% and 80%

For switching times waveforms see Family Specifications.
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10181

4-BIT ARITHMETIC/LOGIC UNIT

The 10181 is a high-speed arithmetic logic unit. It performs 16 logic operations and 16 arithmetic
operations on two 4-bit words. Arithmetic or logic mode of operation is selected by the mode control
input (M). Arithmetic logic operations are selected by a 4-bit select input (Sg to S3) in accordance with
the function table. The device provides a group carry propagate (Pg) and a carry generate (Gg) for
high-speed operations on very long words, using a 10179 as a high order look-ahead carry block. The
internal carry is enabled while the mode control input (M) is LOW (arithmetic operation).

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

N L L T 1
S0 |S1{S2[S3 Vees Vee2
21]Ao Fo
20]Bo 3
8 |A 24] [23] [22] [21] [20] [1s] [18] [17] [f16] [1s] [1a] [13
19 B: Fa 7 Veer M Gy Ag By By Ay S; Ay S; Sy S
Fis |s 10181
16 | A2 )
18 4-bit A.L.U. Veca Fo Fi Gg CnyuF3 Fo Ps By Ay By Ve
L L) s e s] (o] ToJ o] 1o Tof Tj 2]
10] A3 G |4 7264867
9§B3
P 8
22]Cn 2
23|M Cnh+i] s Fig. 2 Pin designation.
Vee1=Vee2 =0V (ground);
Vee VEg =-b5,2V.
|12 72644431
Fig. 1 Block diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52 vV
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tpLH typ. 4,2 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 600 mW
PACKAGE OUTLINES (see Package Outlines)
10181N: plastic 24-lead dual in-line (SOT-101).
10181F : ceramic 24-lead dual in-line (SOT-149).
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4-bit arithmetic/logic unit

10181

PIN NAMES
Ag to A3:
Bp to B3:
Sp to S3:
M
Fg to F3:

FUNCTION TABLE

word inputs
word inputs
function select inputs

: mode control input

data outputs

Cp :carry input

Cn+4: carry output

PG : carry propagate output
GG : carry generate output

function select inputs logic function mode arithmetic operation mode
S3 So Sq So F (M= HIGH) F (M= LOW;C, = LOW)
L L L L E _ A _
L L L H A+B A plus (A-B)
L L H L A+B A plus (A-B)
L L H H logic 1" A times 2
L H L L AB (A+B) plus0
L H L H B (A+B) plus (A-B)
L H H L AB + AB Aplus B
L H H H A+ B A plus (A+B)
H L L L AB (A+B) plus O
H L L H AB +AB A minus B minus 1
H L H L B (A+B) plus (A-B)
H L H H A+B A plus (A+B)
H H L L logic 0" mings 1 (two’s complement)
H H L H A‘B (A-B) minus 1
H H H L AB (A*B) minus 1
H H H H A A minus 1
Positive logic: H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0
RATINGS and FAMILY DATA see Family Specifications. ~ +2,0V
—
I I T
S0S1S2S3 Veer Veez
to —] Ao Fol—
pulse —Bo Fif—
generator % — A, Fol—
— to
— Az channel
hn Bz llBll
—A; Gg |— 7
to
channel —8s P —
IUAII -—-J Cn
7 —M Cotuf—
Vee
-3,2V 7264869

Fig. 4 Switching times test circuit.
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10181

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current | IEEmax 12 159 145 159 | mA
Input current
LOW llLmin 9 0.5 0.5 03 | pA
Input current see ""How to test
HIGH l{Hmax | 9,11,19,20 390 245 245 | uA Section”
10,16,18,21 350 220 220 | pA
23 320 200 200 | wA
13,14,15,17 425 265 265 | A
22 460 290 290 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060({— 960 |- 890 [ mV
HIGH VOH typ. — 860 mV
max. — 890!— 810!— 700 | mV | Allinput/cutput
combination in
QOutput voltage min. —1890({—1850|—1825 | mV accordance with the
LOW VoL typ. -1720 mV | function table.
max. —-1675(—-1650|—-1615 | mV Input condition:
ViHmax or ViLmin
Output threshold for VOH and VOL,
voltage HIGH | Vgouc min. —-1080|— 980 |— 910 { mV | V|HC or V|LC for
VOHC and VOLC
Output threshold
voltage LOW | Vg ¢ max. —1655|—1630|—-1595 | mV

See also Family Specifications switching times test circuit and waveforms.
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4-bit arithmetic./logic unit 10181

A.C. CHARACTERISTICS
Veetr =Vee2 =20V; VEg =-3.2V; R =50 Q to ground

Tamb (°C)
symbol unit | remark
-30 +25 +85
propagation tPLH min. max. | min. max. | min. max
delay rise and | tPHL
fall times
Ch—Cn+4 1.0 51 1,1 50 | 1.1 54 | ns
Ch—F 1,7 72,20 7020 75 |ns
A —F 26 104 | 30 100 | 3,0 108 | ns
A —Pg 16 70| 20 65|20 70 |ns
A - Gg 11 741|120 70|13 7,7 |ns
A - Cn+4 17 73|20 70|20 78 |ns
B —F 27 11,330 110 |30 19 |ns
B —Pg 16 77120 75|20 380 |ns
B —Gg 1,7 82| 20 80|20 86 |ns
B —Cnh+4 18 8,2 20 80 | 20 87 |ns
M —->F 24 103 | 3,0 100 ( 30 10,8 |ns
S -»F 25 10,7 | 30 10,0 | 3,0 108 |ns
S —Pg 1,7 83| 20 80|20 84 |ns
S —Gg 1,6 96|20 90|19 97 |ns
S - Cn+4 16 93|20 90|20 99 |ns

Transition rise | tT) 4
and fall times | tTH|

OutputCn+4 | Cn 1,0 3,2 10 30|10 32 |ns

A 10 31410 30|10 32/ ns
B 09 31 1,0 30| 1,0 3,2 |ns
S 09 53| 1,1 50|10 52]|ns
Output F Cn 1,3 53115 50|15 53 |ns
A 13 54|15 50 (| t% 53 |ns
B 1,2 53|15 50| 15 53 |ns
M 1.1 5.1 1,5 50 | 15 53 |ns
S 1.0 5,4 1,6 5,0 1.5 54 | ns
Output Pg A 08 3,7 1,1 3,5 1,1 3.8 | ns
B 1,0 36| 1,1 35|11 39 |ns
S 08 5,1 1,1 50 | 1,1 52 |ns
Output Gg A 1,2 5,1 1,6 50 1,2 53 |ns
B 14 52|15 50| 12 54 |ns
S 08 62|08 60|08 65]|ns
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10188

HEX BUFFER WITH ENABLE

The 10188 includes six buffers offering individual inputs and outputs and a common enable input,
driving all outputs LOW. Each input is connected to Vg via a pull-down resistor resulting in high
input impedance and eliminating need of connecting unused inputs LOW.

Due to open emitter outputs the 10188 features OR capability with high fan-out for driving 50 §2

lines.
l16 |1
G Veet Veez
G
G [16] [rs] [1a] [13] [12] [17] [1o] [6]
14 ’_D_ﬂﬂ Vee1 @9 9 Q3 Gp Gy Gy E
7[G3 Qs 4 [ O 10188
D“ Vcc2 05 Q4 Q3 Gg Gy G3 Vge
6|C4 ’__D&S ].1_} Lz_l li.’ L“_] [i! [_6_] UJ [ﬁ
= 1274772
5/Cs ___D——O—s 2 Fig. 2 Pin designation.
iE_.DO_ Veer =Vee2 =0V (ground);
VeEg VEg=-52V.
[8 7274774
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage Vee -52 V
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tPLH typ. 2,0 ns
Output voltage
HIGH state Vou nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 170 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (See Package Outlines)

10188N: plastic 16-lead dual in-line (SOT-38).
10188F : ceramic 16-lead dual in-line (SOT-74).
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FUNCTION TABLE

Gy —————
Q .
o__’__J n inputs output
E ——-{ > | E |G Q
7274775 n n
L L L
Fig. 3 Logic diagram (one buffer). L H H
H X L
LOGIC FUNCTION Positive logic:
Qn,=Gp.E H = HIGH state (the more positive voltage) = 1

L = LOW state (the less positive voltage) = 0
X = state is immaterial

RATINGS see Family Specifications

For switching times test circuit and waveform see Family Specifications.
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Hex buffer with enable

10188

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 5.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 46 42 46 | mA
Input current i Lmin 5% 0,5 0,5 03 | uA see “"How to test
Section”
Input current N Hmax 9 460 290 290 nA
other
inputs 425 265 265 HA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 | — 960 |— 890 | mV E at ViLmin
HIGH VOH typ. — 880 mV Other inputs at
max. — 890 | — 810 |— 700 | mV VIHmax
Output voltage min. —1890 | —1850 | -1825| V Alli ts at
LOW VoL typ. -1720 Vv N V'""“ s a
max. | —1675 | —1650 | —1615 | V at Vitmin
Output threshold One input at VIHC
voltage HIGH VOHC min. —1080 | — 980 |- 910 | mV | Other inputs at
ViLmin
Output threshold
voltage LOW VoLc max. —1655 | —1630 | —-1595 | V One input at V|LC
A.C. CHARACTERISTICS
Veet1=Vee2=20V; VEg = -3.2V; R =50 Q to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation
delay times
Gnh—>Qnp tpLH/ min. 1.0 1.0 1,0 | ns
tPHL typ. 2,0 ns Data to output
max. 3,3 29 3,3 ns
E -Qp min. 1.1 1.1 01 | ns Enabl
max. 3,9 35 39 | ns nable to output
Transition times | tT_H/ min. 1,1 1.1 1,1 ns
rise and fall tTHL typ. 2,0 20% to 80%
max. 3.7 3.3 3,7 ns

For switching times test circuit and waveform see Family Specifications.
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10189

HEX INVERTER WITH ENABLE

The 10189 includes six inverters offering individual inputs and outputs and a common enable

input, driving all outputs LOW. Each input is connected to VgE via a pull-down resistor resulting in
high input impedance and eliminating the need of tying unused inputs LOW. Due to open emitter
outputs the 10189 features OR capability with high fan-out for driving 50 £2 lines.

|16 |1
G Veer Vee2
G
111421 01 14
G
10152 D_%E )
2o . 9] 5] 4] [13] 7] ] [fo] [3]
LD°_3£_ Veor Qg @ Q, Gy Gy Gy E
6|C4 T Qla D) 10189
. -0 Vccp 95 Q4 Q3 Gs Gg Gz Ve
S D&g 2 U L2l (o (e [s] Le] 7] L8]
1274700
9|E
Fig. 2 Pin designation.
VEE
[8 zreess Veet = Veez = 0V (ground);
Fig. 1 Logic diagram. VEg =-52V.
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tPLH typ. 2 ns
Output voltage HIGH state VOH nom. —880 mV
Output voltage LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 180 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10189N: plastic 16-lead dual in-line (SOT-38).
10189F : ceramic 16-lead dual in-line (SOT-74).
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~ )

mi

Qq,

7274697

Fig. 3 Logic diagram (one inverter).

RATINGS see Family Specifications

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 6.2V

LOGIC FUNCTION
Q, =G, FE

Positive logic
H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 44 40 44 | mA
Input current
Low liLmin 5* 0,5 0,5 03 | uA | see "How to test
Input current UHmax | 9 890 | 555 | 555 |wA | cooron
other
pins 425 265 265 | pA
*Individually test each input applying the above mentioned conditions.
Output voltage min. ~1060 | — 960 |— 890 | mV All inputs at
HIGH VoH typ. — 880 mv |y inputs a
max. | — 890 | — 810 [— 700 | my | VILmin
Output voltage min. | —1890 | —1850 |—1825 | mV | E at V]Hmax
LOW VoL typ. -1720 mV | Other inputs at
max. | —1675 | —1650 |—-1615 | mV | V{Lmin
Output threshold One input at V| LLC
voltage HIGH VOHC min. | —1080 | — 980 {— 910 | mV | Other inputs at
ViLmin
Output threshold
voltage LOW VoLc max. | —1655 | —1630 |—1595 [ mV | One input at VIHC
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Hex inverter with enable 10189

A.C. CHARACTERISTICS
Vee1=Vee2=20V; VEg = -3.2 V; R = 50 Q to ground

pin Tamb (°C}
symbol under unit | remarks
test -30 +25 +85
Propagation
delay times
Gn—>Qn tpLH/ min. 1,0 1,0 1.0 |ns
tPHL typ. 2,0 ns Data to output
max. 3,3 2,9 3.3 ns
E -Qp min. 1,1 1,1 0,1 |ns
max. 3.9 3.5 3.9 ns Enable to output
Transition times | tTH/ min. 1,1 1.1 11 ns
rise and fall tTHL typ. 2,0 20% to 80%
max. 3,6 3,3 3,7 ns

For switching times test circuit and waveform see Family Specifications.
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10191

HEX ECL-MST TRANSLATOR

it includes six gates offering individual inputs and outputs and a common enabie input, driving aii
outputs LOW when in the HIGH state. Each input is connected to Vg via a pull-down resistor
emitter outputs the 10191 features OR capability with high fan-out for driving 50 £2 lines.

116 |1
G Veer  Veez
0 Qof2
6|C1 _;DELS
ool 6] 5] [i] i3] [r2] 7] re] [5]
uls Vec1Q3 Q4 Qs Gs G4 Gz E
: _;DQ—“L‘ ) 10191
G
12|Gs Qs|13 Vcc2Qo Q1 Q2 Gz Gy Go Vee
ole Ol 2] [a] o] [s] [e] [2] [e]
VEE 7278719
I8 7275720 Fig. 2 Pinning diagram.
Fig. 1 Circuit diagram. \\;CC2="’51'223V
EE = —9.4 V.

QUICK REFERENCE DATA

Veetr =0V (ground)

Supply voltage VEE —5,2+£10% V
Operating ambient temperature range Tamb —30to+85 OC
Average propagation delay tpLH typ. 2,2 ns
Power consumption per package (no load) Pp typ. 180 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10191N: plastic 16-lead dual in-line (SOT-38).
10191F : ceramic 16-lead dual in-line (SOT-74).
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10191

FUNCTION TABLE

Gn — .
E —OD_ Qn inputs output
E Gj Q
7275721
L L L
Fig. 3 Logic diagram (one gate). L H H
H X L

LOGIC FUNCTION
Q.=G..E Positive logic
n n: H = HIGH state (the more positive voltage) = 1

L = LOW state (the less positive voltage) = 0
X = state is immaterial

7255963.3
Vitmin ~ Vitmax ViHmin ViHmax
VOHmax
o, s VoHmin
RY
guaranteed OHC
operating
area
typ
4 VoLc
v l/‘/ \VoLmax
VoLmin

Fig. 4 Transfer characteristics.
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Hex ECL-MST translator 10191

Veca=+1.25V

100 nF
§_' 25uF
A N
il
PULSE ~ .
GENERATOR —;— — %o Q| —
4 > : HEX M 410 scope
: TRANSLATOR channel B
scope | —{G O.
channel A % 5 5
g Veer
(0V; ground) 100nF
7 Vee=—52V ; 7290944
Fig. 5 Switching time test circuit.
Input pulse condition tT 4 = tTHL = 2,0 £ 0,2 ns (20 to 80%).
- 089V
E 50%
- 1,69V
<— tPHL —>
-089V
G 50%
- 1,69V

OUTPUT

.

< tTLH 7290943

Fig. 6 Switching times waveforms.
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10191

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = —56.2 V; Voo = +1.25 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current lEEmax 8 39 35 39 | mA
lcCmax 1 23 23 23 | mA
Input current see “How to test
LOW lLmin 5* 0,5 0,5 03 | #A | Section”
Input current ||Hrﬁax 9 425 265 265 | uA
other
pins 390 245 245 nA
*Individually test each input applying the above mentioned conditions.
Output voltage min. 374 440 548 | mV For output: 2 pin 7
HIGH VOoH at ViHmax and
max. 156 255 327 | mV | pin9atViLmin
Output voltage min. —523 —490 —454 mV For each output
LOW VoL max. -323 —-290 —-254 | mV | Pin9at ViLmin
Output threshold For output 2: pin 7
voltage HIGH VOHC min. 136 235 307 | mV | atV|HCc and pin9
at ViLmin
Qutput threshold For output 2: pin 7
voltage LOW VoLc max. -303 -270 —234 | mV | atV|Lcandpin9
at ViLmin
A.C. CHARACTERISTICS
Vce1 = ground; VEg = -6.2V; Vg2 =1.25 V
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation
delay times
Gn - Qn tpLH/ min. 1,0 1.0 10 | ns
tPHL typ. 2,2 ns Data to output
max. 36 34 3,7 ns
E -Qn min. 1,0 1,0 10 | ns
max. 47 45 5,0 ns Enable to output
Transition times | ty g/ | min. 1,1 1,1 1,1 | ns
rise and fall tTHL typ. 4.5 43 4,7 ns 20% to 80%

For switching times test circuit and waveforms see Fig. 5 and 6.
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10192

QUADRUPLE CURRENT-MODE BUS DRIVER

|16

[16] [15] [1a] [13] [12] [11] o] [o]

Vec Q3 Q3 Q; Q3 Gy Gz Epj

1|62 . 02|13 D 10192

Qp Qg Q; Qp Gy Gg Epq Vge

L 2] [s] [l L] Le] 2] 8]

7286295

Fig. 2 Pin designation.
Vce =0V (ground); VEg = —=5,2 V.

7286296

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to +85 ©OC
Average propagation delay tPHL/tPLH  typ. 4,0 ns

Power consumption per package (no load) Pp typ. 490 mw

FAMILY DATA see Family Specifications

1y apecin

PACKAGE OUTLINES (see Package Outlines)

10192N: plastic 16-lead dual in-line (SOT-38).
10192F : ceramic 16-lead dual in-line (SOT-74).
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10192
| Vec
vt
G GXB10192
RL | |RL
Q
. a
Fig. 3 Simplified circuit diagram.
REF. A =16 mA switched current source.
CIRCUIT VT should not exceed + 5,5 V
E \ and R|_and VT should be
ad chosen so that Vq does not go
& more negative than —2,4 V
7286298
VEE
" Qn Function table
o—N—-"200
© 0 output
inputs | current voltage
Q1 E G|Q Q@ |Q a
o—q
L L] L H H L
7286297 L H H L L H
Fig. 4 Logic function. H X| L L H H
Basic driver operation. Positive logic HIGH state = 1
VoH =VT LOW state =0
VoL =VT1 — 0,016. R_(typ.) H = HIGH state (the more positive
voltage)
L = LOW state (the less positive
voltage)

FAMILY DATA and RATINGS see Family Specifications.

X = state is immaterial
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Quadruple current-mode bus driver 10192

Vee
O- ch.A
;’ 0SCILLOSCOPE
PULSE D.UT. o ch.B
GENERATOR —;— o
% %
I 7288191.1

% v,
1 VEE o

input pulse
tr=t£=2,0£0,2 ns (20 to 80%)

Fig. 5 Switching times test circuit.

Vcc =0V (ground); Vg =—5,2 V.

I | +1,05V
80% NS
INPUT 50%

20%

OUTPUT

—a] PHL |
t
tPLH PHL 7288190.1A

Fig. 6 Switching times waveforms.

Notes

1. Non-specified input pins should be connected to V||_min or left open.

2. Input and output cables to the oscilloscope are 50 §2 coaxial cables with equal length .

3. Input impedance of the oscilloscope is 50 £2.

4. The unmatched wire stub between coaxial cable and pins under test must be less than 6 mm long
for proper tests.
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10192

D.C. CHARACTERISTICS
Vcer = Veez =ground; VEg = -5,2V

T oC
symbol amp (°C) unit | remarks
-30 +25 +85
Input current
HIGH HH max. 510 320 330 HA
Input current
LOW I min. 0,5 0,5 0,3 LA
Supply current g max. 72 65 72 mA
ou:ﬁ‘étch"em | min. 13,56 14,0 14,0 mA For non-inverted output
OH max. | 180 180 185 | mA | V|=V|4max:RL =502
to ground
For inverted output
V1 = ViLmin: RL =50 £
LOW loL max. 1,0 1,0 1,0 mA Reverse conditions
at input level
Output voltage
LOW VoL min. -24 -24 24 |V For non-inverted output
V1= ViLmax
For inverted output
Vi = ViHmax
R =50 £ to ground
A.C. CHARACTERISTICS
Vece1=Vee2=2V; VEg=-32V
T oC
symbol amb (°C) unit | remarks
-30 +25 +85
Rise and fal.l tPLH
propagation —_—
delay times tPHL
D — Q min. 1,5 1,5 1,5 ns
_ max. 4,8 4,8 51 ns
E — Q min. 2,0 2,0 2,0 ns
max. 6,3 6,0 6,6 ns
Transitiorl rise tTLH min. 1,3 13 1,3 ns
and fall times — } between 20% and 80%
tTHL max. 3,5 3.3 37 | ns

For switching times test circuit and waveforms see Family Specifications.
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10210

DUAL 3-INPUT/3-OUTPUT OR LINE DRIVER

The 10210 is a high speed dual 3-input/3-output OR gate intended to drive up to six transmission

lines simultaneously. This feature makes the device particularly useful in clock distribution applications.

The 10210 is a higher speed version of the 10110. It is a pin-for-pin replacement for the device.
Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a

voltage supply.
[16 1] |15
Veer Vecz Vees
il L]
iGz Qq] 2
76, A E
] N
0 Tndl
10|
_1_1_

8 7248834

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Vec1 Vees @6 Qs Q, Gg
10210

Q3 G1

Q

G, G3 Vee

7274046

Fig. 2 Pin designation.

Veetr =Vee2=Vee3 =0V (ground);
VEg=-5,2V.

Supply voltage
Operating ambient temperature range
Average propagation delay

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VEE 52V
Tamb --30to +85 °C
tPHL typ. 1,5 ns

VOoH nom. —880 mV
VoL nom. —1720 mV

Pp typ. 160 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10210N: plastic 16-lead dual in-line (SOT-38).
10210F : ceramic 16-lead dual in-line (SOT-74).
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1,150- 016
TiD_l T%—l T‘r?——l rR7 | |R8 R1
2 3 i

to

¢—— other
gate
TR2 —{TR4 —{TRSE TR}——'
D1

08
J) 7255958

Fig. 3 Circuit diagram (one gate).

G Q1=02=03=G1+G2+G3
1
G, Q Q4=0Q0g5=0Qg=Gg +Gs + Gg
G3 Q, Positive logic: HIGH state = 1
Q; LOW state = 0

G,
Gg Q, Fig. 4 Logic function.
Gg Qg

7255949 06

RATINGS see Family Specifications.
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Dual 3-input/3-output OR line driver

10210

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -56.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 42 38 42  |mA
Input current "
. see "How to test
LOW HLmin 5 0,5 0.5 03 |uA Section”’
Input current
HIGH l{Hmax 5% 650 410 410 uA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 |mV | Oneinput
HIGH VOH typ. — 880 mV | at
max. — 890 | — 810 | — 700 |mV VIHmax
Output voltage min. —1890 | —1850 | -1825 | mV | |nputs
LOwW VoL typ. -1720 mV | at
max. —1675 | -1650 | -1615 | mV ViLmin
Output threshold
voltage HIGH VoHC min. —-1080 | — 980 | — 910 | mV One input at VIHC
Qutput threshold
voltage LOW VoLc max. |[—1655 | —1630 | —1595 | mV | Oneinputat V|LC
A.C. CHARACTERISTICS
Vee1=Vee2 =20V, VEg = -3.2 V; R =50 £ to ground
pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1.0 1,0 1,0 |ns All outputs
delay times tPHL typ. 1.5 ns loaded
max. 2,6 2,5 2,8 ns 50% to 50%
Transition times tTLH/ min. 1,0 1.0 1,0 ns All outputs
rise and fall tTHL typ. 1,3 ns loaded
max. 2,6 2,5 26 ns 20% to 80%

For switching times test circuit and waveforms see Family Specifications.
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10211

DUAL 3-INPUT/3-OUTPUT NOR LINE DRIVER

The 10211 is a high speed dual 3-input/3-output NOR gate intended to drive up to three transmis-
sion lines simultaneously. This feature makes the device particularly useful in clock distribution
applications.

The 10211 is a higher speed version of the 10111. It is a pin-for-pin replacement for this type.

Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a
voltage supply.

ls 1] s
Vecr  VeczVecs
)2
Q,f 3
5 61 =
&6, ole
7
1163 Q.12
Q F 7276047
] [A S Fig. 2 Pin designation.
10 | Gs Qg 14
11 [Gg Veetr=Vee2 = Vee3 =0V (ground);
VEg=-5,2V.
Vee
‘8 7248835
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —5,2 V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tpd typ. 1,5 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 160 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10211N: plastic 16-lead dual in-line (SOT-38).
10211F: ceramic 16-lead dual in-line (SOT-74).
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1/15 O- +- + -016
TiP—’ T%——l TRS R7 | |R8 R1
2 3 4

to
¢+——> other
gate

TR2 TR4 TR6 TR7
D1

R1 R3 RS D2
R2 R& R6 R9 R10 R12
—0
$ 7255958.A
5 6 7
Fig. 3 Circuit diagram.
Q4
Q; —
G, Q1=Q2=03=G1+G2+G3
G2 Q3 Q4=0Q05=Qg=Gy4 +Gg + Gg
Cs Q, Positive logic: HIGH state = 1
Qg LOW state = 0
Gy,
Gs Qg
Gg Fig. 4 Logic function.

7255950

RATINGS see Family Specifications.
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Dual 3-input/3-output NOR line driver

10211

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -56.2V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 42 38 42 mA
Input current "
see ""How to test
Low lLmin 5* 0,5 05 03 |rA Section”
Input current
HIGH l1Hmax 5% 650 410 410 HA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —-1060 | — 960 | — 890 | mV Inputs
HIGH VoH typ. - 880 mV | at
max. — 890 |~ 810 | — 700 | mV ViLmin
Output voltage min. —1890 | —-1850 | —1825 | mV One input
LOwW VoL typ. -1720 mV | at
max. | —1675 | —-1650 | ~1615 | MV | ViHmax
Output threshold
voltage HIGH VOHC min. —1080 | — 980 | — 910 | mV | OneinputatV|LC
Output threshold
voltage LOW VoLc max. | —1655 | —1630 | 1595 | mV | Oneinputat VIHC
A.C. CHARACTERISTICS
Veet =Vee2 =20V, VEg =-3.2 V; R =50 Q to ground
pin Tamb (°C)
symbol under ~eemed UNit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1,0 1,0 1,0 ns All outputs
delay times tPHL typ. 1,5 ns loaded
max. 26 25 2,8 ns 50% to 50%
Transition times | tTH/ min. 1,0 1,0 1,0 ns All outputs
rise and fall tTHL typ. 1,3 ns loaded
max. 2,6 25 2,8 ns 20% to 80%

For switching times test circuit and waveforms see Family Specifications.
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10216

HIGH SPEED TRIPLE LINE RECEIVER

The 10216 is a high speed, triple differential amplifier designed for use in sensing differential

signals over long lines. The bias supply (Vgg) is made available at pin 11 to make the device useful
as a Schmitt trigger or in other applications where a stable reference voltage is necessary. Active cur-
rent sources provide the 10216 with excellent common mode noise rejection. If any amplifier in

a package is not used the input of that amplifier must be connected to Vgg (pin 11) to prevent up-
setting the current source bias network.

6 |1
Veer  Veez
416G Q]2
5]1G2 Vl 9 Q23 Qs Gg Gs Vg G, G3
9|6, Q:ls 10216
101G | Q)7 Vecz2 Q¢ Q2 Gy G Q3 Q4 Vee
12|Gs Qs f14 7269668.A
13]G Qg |15
210 R LS Fig. 2 Pin designation.
Ves|11
v Veer = Vee2 =0V (ground);
TZ VEE=5,2V.

7269667

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -52 V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay
single-ended input tpLH typ. 1,8 ns
differential input tpLH typ. 1,5 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pp typ. 100 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

10216N: plastic 16-lead dual in-line (SOT-38).
10216F: ceramic 16-lead dual in-line (SOT-74).
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10216

10-

16 O-

TR2 TR&4

to other o
gates

R2 R6 R7

8O-

J) J) 7269672

. 13 12

Fig. 3 Circuit diagram (one amplifier).

G Q4

G, Q,

G4 Qs With inputs G, G4 and Gg connected to Vgg (pin 11) _
6. a. Q1=G1,Q2=G1;Q3=G3; Q4 =G3; 05 = Gs; Qg = Gp.

Positive logic:
Os as H = HIGH h itive voltage) =
Gg Qg = state (the more positive voltage) = 1

L = LOW state (the less positive voltage) = 0
7269666

Fig. 4 Logic function.

RATINGS see Family Specifications.
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High speed triple line receiver

10216

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -5.2 V

pin Tamb (°C)
symbol under unit | conditions
test -30 +25 +85
Supply current IEEmax 8 27 25 27 | mA | Pins5,10,13
Vi =VBB
Pins 4,9,12
Vi =VBB
Input currents I Hmax 4* 180 115 116 | uA See Fig. 5
Vi = ViHmax
ICBOmax| 4% 1,5 1,0 1,0 | uA See Fig. 5
Vi = VEE
Reference v min 1 —1420 | —1350 | —-1295 | mV See General spec
voltage BB max| 11 | —1280 | —-1230 |—1150 | mV | “HOW TO TEST”
*Individually test each input applying the same mentioned conditions.
Output voltage min. —1060 | — 960 | — 890 | mV | V|at ViHmax: (1)
HIGH VoH typ. — 880 mV | invert output
max. — 890 | — 810 |— 700 | mV V| at ViLmin
direct output
Output voltage min. —1890 | —1850 | —1825 | mV | VjatV|Lmin: (1)
LOW VoL typ. —-1720 mV invert output
max. | —1675 | —-1650 |—1615 | mV V| at VIHmax
direct output
Output threshold V| at VIHC: (1)
voltage HIGH VOHC min. —-1080 | — 980 |— 910 | mV invert output
ViatViLc
direct output
Output threshold Vjat ViLc: (1)
voltage LOW VoLc max. | —1655 | -1630 |—1595 | mV | invert output
Viat ViHge
direct output
(1): See Fig. 5.

For common mode rejection test, use the same test configuration and limits as 10114 (Fig. 5).

I (March 1983

285



10216

A.C. CHARACTERISTICS
Veet1 =Vee2=20V; VEg = -3.2V; R =50 £ to ground

pin Tamb (°C)
symbol under unit | remarks
test -30 +25 +85
Propagation tpLH/ min. 1,0 1,0 1,0 ns For single-ended
delay times tPHL typ. 1,5 ns input, one input of
max. 2,6 25 2,8 ns each gate must be
tied to VBB
(pin 11)
Transition times | tTH/ min. 1,0 1.0 1,0 | ns
rise and fall tTHL typ. 1.5 ns 20% to 80%
max. 2,6 2,5 2,8 ns

For switching time test circuit and waveforms see Family Specifications.

Fig. 5 Test circuit CMR test.

7287839

For common mode rejection tests use the same test configuration and limits as 10114,
Input under test V|; The voltage on the other inputs are shifted 1 Volt CMR positive or negative,
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10231

DUAL D-TYPE MASTER-SLAVE FLIP-FLOP

The 10231 is a high speed dual master slave D-type flip-flop. It contains asynchronous set (S) and
reset (R) which override clock (C) and clock enable (Cg) inputs.

Each flip-flop may be clocked separately by using the enable inputs for the clocking function and
holding the common clock in the LOW state. For the two flip-flops to be clocked, the common clock
must be used with the clock enable inputs hold in the LOW state.

The outputs of the 10231 change state with the positive transition of the clock. Due to the
master-slave structure of the device a change in the information present at the data (D) input will not
modify the output information at any other time.

Unused inputs need not be tied to VEE since input pull-down resistors are integrated in the circuit.
All unused inputs must be tied to Vj_or VEE.

[16 |1
5181 Veor Yeez
T
7{0 9112
- fF -
oG 15 [ [/ [] [13] [72] [17] [fo] [5]
@ Veer Qo Qp Ry Sy Cgp Dy C
aff1 J 10231
9)c
12150 Vee2 Q1 Q1 Ry Sy Cgy Dy Vg
] DLl ey La) [s) [e] 12 18]
10 D2 02 15 17275294
Fig. 2 Pin designation.
FF
= Q
11]Ce2 2414 Vet = Veez = 0V (ground);
P VEgE =--5,2 V.
VeE ; i
Fig. 1 Block diagram.
|8 72715292
QUICK REFERENCE DATA
Supply voltage VEE -52 V
Operating ambient temperature range Tamb -30to+85 OC
Clock frequency fc typ. 225 MHz
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. --1720 mV
Power consumption per package (no load) Pp typ. 270 mw

PACKAGE OUTLINES (see Package Cutlines)

10231N: plastic 16-lead dual in-line (SOT-38).
10231F : ceramic 16-lead dual in-line (SOT-74).
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Dual D-type master-slave flip-flop 10231

C D Qn+1** R S Ol’\ +1
S ————————l L X Qp L L Qp
H | L L L | H H
H | H H H | L L
D _— — O H H *
**R&S LOW
_ FF * Not allowed
Cg a
Cc B Positive logic HIGH state = 1
LOW state=0

R _____] 7275293 H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)

Fig. 4 Logic function. X = state is immaterial

For switching times test circuit measurement of propagation and waveforms see Family Specifications.

Veer1=Vec2=+2V

25 uFtL’__'L 0,1 uF
% | %

2
. S
input l
voltage )%_ﬁ
- output
4 Ce — — Q ‘%( voltage
v
pulse
generator ?
a

VEE=-32V 7275290 A

Fig. 5 Measurement of clock frequency.

March 1983 289



10231

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = 5.2V

pin Tamb (°C)
symbol under unit conditions
test —-30 +25 +85
Supply current IEEmax 8 72 65 72 mA
Input current
LOW lLmin 4* 0,5 0,5 03 |pA see ""How to test
Section”
Input current
HIGH llHmax | 6.7,10,11| 350 220 220 uA
9 460 290 290 uA
4,5,12,13| 650 410 410 HA
*Individually test each input applying the above mentioned conditions.
Output voltage min. —1060 | — 960 |— 890 | mV S at ViHmax or
HIGH VoH typ. — 880 mV R at ViLmin
max. — 890 |- 810 |— 700 | mV D at ViHmax
CE at ViLmin
CatViLtoViy
Output voltage min. —-1890 [ —1850 [—1825 | mV S at ViLmin or
LOW VoL typ. -1720 mV ‘R at VIHmax
max. —-1675 | —=1650 | —-1615 | mV D at ViLmin
CE at ViLmin
CatV|_toV|y
Output threshold Sat ViHC or
voltage HIGH VoHC min. —-1080 | — 980 {— 910 | mV Rat V|Lc
D at VIHC
CE at V|LC
CatV| ctoViHd
Output threshold SatVjLcor
voltage LOW VoLc max. | —1655 | —1630 | —1595 | mV R at VIHC
D at ViLc
CE at V|LC
CatV| ctoViHg
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Dual D-type master-slave flip-flop

10231

A.C. CHARACTERISTICS

Veet1 =Vee2 =2.0 V; VEg = -3.2 V; R =50 £ to ground

pin Tamb (°C)
symbol under unit remarks
test -30 +25 +85
Rise and fall tPLH
propagation tPHL
delay times
c -Q min. 1,6 1,5 1,6 ns
max 3,4 3.3 3,7 ns
S,R—~>Q min. 1,1 1,1 1,2 ns
max. 3.4 3,3 3,7 ns
Set-up time tg min 1,5 1,0 1,5 ns
Hold time th min. 0,9 0,75 0,9 ns
Clock frequency fC min. 200 200 200 MHz
Transition rise tTLH min. 0,9 1,0 1,0 ns o
and fall times |ty | max. | 33 | 31 | 36 | ns | Detween 20%and 80%

For switching times test circuit measurement of propagation and waveforms see Family Specifications.
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FAMILY SPECIFICATIONS (ECL100 000)






FAMILY
SPECIFICATIONS

FAMILY SPECIFICATIONS
ECL 100 000

These specifications cover the common electrical characteristics of the ECL100 000, unless otherwise
specified in the individual device data sheet.

RATINGS: see chapter “"MAXIMUM RATINGS"

D.C. CHARACTERISTICS at V¢ = ground; VEg = —4,6 V

Each circuit has been designed to meet the d.c. specifications shown in the test table, after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed-circuit board
and transverse air flow > 2,5 m/s is maintained. Test values are given in the table and defined in the
figure.

7255963.3
ViLmin ViLmax ViHmin ViHmax
VOHmax
e AT v; 4 VOHmin
V,
guaranteed OHC
operating
area
typ
4 VoLc
ooy l/‘/ \VoLmax
VoLmin

Fig. 1 Transfer characteristics.
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FAMILY

SPECIFICATIONS
D.C. characteristics Vo1 = Vg2 = 0 V (ground); Tamp = 0 to 85 OC; unless otherwise specified
VEg=-4,2V
description symbol | min typ. max. unit | conditions
Output voltage HIGH VOoH -1025 —870 | mV | V.= ViHmax " ViLmin®*
Qutput threshold
voltage HIGH VoHc | —1035 mV | Vi=ViHmin " ViLmax"
Qutput threshold
voltage LOW VoLc —=1590 | mV | V;=V|Lmax o VIHmin"
Output voltage LOW VoL -1810 —1600 | mV | Vi=V{Lmin " ViHmax*
Input voltage HIGH VIH —-1150 —880 | mV | guaranteed HIGH signal
for all inputs
Input voltage LOW ViL —-1810 —1475 | mV | guaranteed LOW signal
for all inputs
VEg=-45V
description symbol | min typ. max. unit | conditions
Output voltage HIGH VOH —1025 —955 —880 | mV | Vi=ViHmax " ViLmin*
Output threshold
voltage HIGH Voue | —1035 mV Vi=Vigioor Vg oo ™
b4 ~ unuv i aimin 1Limax
Output threshold
voltage LOW VoLc —1610 | mV | Vi=ViLmax o ViHmin*
Output voltage LOW VoL —1810 | —1705| —1630 | mV | Vi=V|Lmin O ViHmax"
___________ I DU IR U S E S
Input voltage HIGH VIH —-1165 —880 | mV | guaranteed HIGH signal
for all inputs
Input voltage LOW ViL —-1810 —1475 | mV | guaranteed LOW signal
for all inputs
VEg=-48V
description symbol | min typ. m.x unit | conditions
Output voltage HIGH VoH —-1035 —880| mV | Vi=ViHmax °f ViLmax"
Output threshold
voltage HIGH VoHc | —1045 mV | Vi=Vigmin o ViLmax”*
Output threshold
voltage LOW VoLc —1610| mV | Vi=V|Lmax ° ViHmax*
Output voltage LOW VoL —1830 —1620| mV | Vi=ViLmin o ViHmax"
Input voltage HIGH VIH —1165 —880| mV | guaranteed HIGH signal
for all inputs
Input voltage LOW ViL —1810 —-1490| mV guaranteed LOW signal

for all inputs

* Loading with 50 2 to —2,0 V.
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ECL 100 000 FAMILY
SPECIFICATIONS

A.C. CHARACTERISTICS

Vee
O ch.A
;’ OSCILLOSCOPE
PULSE ~ DUT. | A N
GENERATOR —; ;’- ch.8
g 7
7288191.1
Vi v,
1 VEE o

Fig. 2 Switching times test circuit. Voc1 = Vg2 =+20V; VEg = —2,5 V.

In order to test ECL 100 000 circuits with a standard oscilloscope (load to ground), it is easier to use
the test circuit with Voc=+2V, VEg = —2,6 V and R|_ = 50 £ to ground. All voltages given in the
type specifications have then to be shifted by +2 V.

PROPAGATION DELAY

0,7+0,1ns 0,7+0,1ns
+1,05V
80% X
INPUT 50%
20%

OUTPUT

— t -
tPLH PHL 7288190.1

Fig. 3 Propagation delay waveform.

VIH=+105V; V=031V

Notes

1. Input resistance is positive at any frequency.

2. In order to enable the output some circuits require application at HIGH level on other inputs.
Refer to truth table in individual type specification.

3. Input and output cables to the oscilloscope are 50 2 coaxial cables with equal length.

4. Input impedance of the oscilloscope has to be 50 £2.

5. ! The unmatched wire stub between coaxial cable and pins under test must be less than 2 mm long
for proper tests.

6. The propagation delay is measured at the leads of input and output 4 mm from the edge of the
package (flatpack).
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FAMILY
SPECIFICATIONS

SET-UP TIME

V,
H o\
data 50%X ©

v
L ] et (>0
Vin
enable 50%
Vie T

7288326.1

Fig. 4 Set-up time waveforms for rising and falling data signal
(latch flip-flop).

Vi -
50% £ data  50%-%
) \
‘ ViL
—»| «—15(>0)
Vin
50% clock
tpLH ViL

¥
50% output 50%

7288327.1

Fig. 5 Set-up time waveforms for rising and falling data signal
(master-slave flip-flop).

Set up time (tg) is the minimum time before the transition of the clock (or enable) that information
must be present at the data input.

The limit value of set up time is positive if the transition of data signal is before the transition of clock
(or enable)signal.
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ECL 100 000 FAMILY
SPECIFICATIONS

HOLD TIME

-

/ £50% data \ X50%
(¥
—» le-tH{>0) — ety (>0)
50% enable 50%
| | V-
fail , pass
Y 11
Lokt Y ~ 14
/ \ \ ’
¢ \ data output \ ’
L " N e o o e 7
\pass \fﬂﬂ

Fig. 6 Hold time waveforms for rising and falling data signal
(latch flip-flop).

re

/ #50% data \ X50%
.
—» |le—ty(>0) «—1tH (>0)
______ fail . ”
' _‘\/ \ ’
’ Y data output \ 2,
L = —————— 4N tail

7288329.1

Fig. 7 Hold time waveforms for rising and falling data signal
(master-slave flip-flop).

Hold time (tp,) is the minimum time after the transition of the clock (or enable) that information
must remain unchanged at the data input.

The limit value of hold time is positive if the transition of data signal is after the transition of clock
(or enable) signal.
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FAMILY
SPECIFICATIONS

RELEASE TIME

-—-
reset (R) 50% SK \X 50%

clock or
enable (Q)

data output
(Q)

7288330.1

Fig. 8 Waveforms for release time (tg). Reset; Data inputs are at HIGH level.

Release time (tR) is the minimum time before the transition of the clock (or enable) that Reset must

be suppressed.
The limit value of release time is positive if the transition of reset is before the transition of clock (or

enable).
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ECL 100K SERIES

100101

TRIPLE 5-INPUT OR/NOR GATE

The device is a triple 5-input OR/NOR gate.
Each gate has an OR and a NOR output.

™ 6)
10 9
| |
Gy 012015 _] Vee2 chﬁ' : Gg Gg G7VEE CGe G5
Gy (13) 16 — 14 1300 Gz s Gi2
Gt 00 oo [N
Gg4 (15) 18 —] 24 23 22 21 20 19
G;HG) 19 —1 & Gis O3 Gio Gio T T8[1Ga
8__3![::4 gg G112 17163
Gg (17020 —— — 3 [0s 8 g G
G7 (19) 22 —] 7] I veer de o 1203 16162
Gg (20) 23 —] - veer 07 vee G134 15361
51%‘(2212))2,4 ] Qy gz EB Ee 214 —_s 14 :;
2> 0o 5 5 13 1
Gy 2312 | _ & d Ga ! :57 8 9 10 11 12
212(%)3: Bl g a; G G3 UUUUUU
Gy (3) 6 —
VEE
l
21
(18)
Fig. 1 Logic diagram. Fig. 2 Pin designation.
Pin numbers of SLIM DIP package SLIM DIP and flat pack packages
are between brackets
QUICK REFERENCE DATA
Supply voltage VEE typ. -45V
Operating ambient temperature Tamb 0 to +85 °C
Average propagation delay tPLH, tPHL typ. 0,75 ns
Power consumption per package Pav typ. 120 mW
FAMILY DATA see Family Specifications
PACKAGE QUTLINES (see chapter Package Outlines)
ORDERING INFORMATION
100101Y: 24-lead flat-pack; ceramic (SOT-138).
100101F: 24-lead dual in-line; ceramic (cerdip) SOT-149).
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100101

TRUTH TABLE

INPUTS OUTPUTS
15(12) 16(13) 17(14) 18(15) 19(16) 13(10) 14(11)
20(17) 22(19) 23(20) 24(21) 1(22) 12( 9) 11( 8)
2(23) 3(24) 4( 1) 5( 2) 6( 3) 8( 5) 7( 4)
L L L L H H
H X X X X L H
X H X X L H
X X H X X L H
X X X H X L H
X X X X H L H

Positive logic

1 =H = HIGH state (the more positive voltage)
0= L = LOW state (the less positive voltage)

x = state is immaterial (H or L)

RATINGS see Family Specifications.

D.C. CHARACTERISTICS

VEE = —4,2 to —4,8 V unless otherwise specified;
Vet = Vee2 = ground; Tamp = 0 to +850C

input current symbol min. typ. max. unit remarks

input current

HIGH IH — -— 350 M.A V|n = VIHmax
input current

Low e 05 - - BA Vin = ViLmin
supply current —IEE 18 27 38 nA inputs open
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Triple 5-input OR/NOR gate 100101
A.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; Vcc1 = Vce2 = ground
CERAMIC DUAL IN-LINE PACKAGE
0°c +256°C +85°C
description symbol - - - unit | remarks
min. | max. | min. | max. | min. | max
propagation delay tPLH X see Figs
Gy, to OUTPUT PHL 050 | 115 | 050 | 1,15 {065 | 1,30 | ns 3and 4
transition time TTLH | 045 | 1,20 | 045 | 1,10 | 045 | 1,10 | ns
tTHL
FLATPACK PACKAGE
0°c +25°C +85°C
description symbol ~=={ unit | remarks
min. | max. | min. | max. | min. | max.
propagation delay tPLH see Figs
G,, to OUTPUT tPAL 050 | 095 | 050 | 095 055 | 1,10 | ns 3and 4
transition time TTLH | 045 | 1,20 | 0,45 | 1,10 | 0,45 | 1,10 | ns
TTHL
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100101

v,
PULSE ~ EE
GENERATOR —;-
4 I E\
scope L1 10nF
channel A
Ry 4
4
24 23 22 21 20 19
—_1 18 —
—2 17—
—3 16—
D.U.T.
—‘ 4 15 f—
—5 14
—6 13
soq (20 L_7 8 9 10 11 12 | 500 (3x)

4

L2 o sope
-L -I- _]_ -j— channel B
470 20 4
nF 1 nFl CLI Ry
4 7 4 4

Fig. 3 Switching time test circuit

Vee
7291427

Vecer1=Vee2=42V; VEE=-25 V. ’

L1 = L2 = equal length 50 £ impedance lines.

Rt = 50 £ terminator internal to scope.

Decoupling 0,01 uF from ground to Vcc and VEE.

All unused outputs are loaded with 50 §2 to ground.

CL = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT RACK. For dual in-line package see logic symbol.

0,7+0,1ns 0,7+0,1ns

— - — -
| +1,05V
80% N& '
INPUT 50%

20%

OuUTPUT

7288190.1

Fig. 4 Propagation delay and transition times waveforms
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ECL 100K SERIES

100102

QUINTUPLE 2-INPUT OR/NOR GATE WITH COMMON ENABLE

The device has five 3-input gates. One input is a common enable to all five gates.

Gy Ve ~
T s
G2 o 16 (13)
G3 il
e %2l aan
(17) 20 & - - I
Gs it
(20) 23 & e
(21) 24 — :D:—-——
Ge o 12 (9)
G =3
(22) 1 ! @ ) e
2
@ Gg :D— EA N 8 (5)
Gg
(24) 3 a5
() 4 G0 | g :2),
119122 —45 S o
Vccivee2
9 10
6) (7)

Fig. 1 Logic diagram.
Pin numbers of SLIM DIP package
are between brackets.

QUICK REFERENCE DATA

Ge Gs g VEE G4 G3

who 00000

24 23 22 21 20 19
206 6 Ts62
21 Gg Gg ]2 171G,
20 Gg
G 3 16 Qq

wheE L) — —
1spvee G0 e 15 1Q4
170G U [Cs R
16 o

SRR m— 10 11 2 %
157Gy

@i QQGUUU

veeiVec2Q3 Q3

Fig. 2 Pin designation.
Slim dip and flat pack packages.

Supply voltage

Operating ambient temperature
Average propagation delay
Power consumption per package

VEE typ. —-4,5V
Tamb 0 to +85 °C
tPLH, tPHL typ. 0,75 ns
Pav typ. 248 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION

100102Y: 24-lead flat-pack; ceramic (SOT-138).
100102F: 24-lead duel in-line; ceramic (cerdip) (SOT-149).
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100102

TRUTH TABLE

INPUTS OUTPUTS
4( 1) 3(24) 22(19) 5( 2) 6( 3)
2(23) 1(22) 22(19) 8( 5) 7( 4)
24(21) 23(20) 22(19) 12( 9) 11( 8)
20(17) 19(16) 22(19) 13(10) 14(11)
18(15) 17(14) 22(19) 16(13) 15(12)
X X H H L
X H X H L
H X X H L
L L L L H

Positive logic

1 = H = HIGH state (the more positive voltage)
0 =L = LOW state (the less positive voltage)
x = state is immaterial (H or L)

RATINGS see Family Specifications

D.C. CHARACTERISTICS
VgEg = —4,2 to —4,8 V; unless otherwise specified,

Vee1 = Vee2 = ground; Tamp = 0 to +850C

input current symbol min. typ. max. unit remarks
input current HIGH
data G ItH - - 350 HA Vin = V|H max
enable E IH - - 300 uA Vin = V|Hmax
input current LOW L 05 - - HA Vin = ViLmin
supply current —lgg 38 55 80 mA inputs open
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Quintuple 2-input OR-NOR gate with common enable

100102

A.C. CHARACTERISTICS

VEg=-4,2t0 —4.8V;Vcct = Vee2 = ground

CERAMIC DUAL IN-LINE PACKAGE

0°c +250C +85°C
description symbol unit remarks
min. |max. | min. |max. | min. | max.
propagation delay tPLH
Gp, to OUTPUT tPHL 0451135 | 045 (1,15 | 0,45 |1,40 ns
propagation delay tPLH .
E to OUTPUT tPHL 0,90 (2,15 | 0,95 (2,15 | 0,95 2,20 ns see Figs 3 and 4
transition time TLH | 045(1,20 | 045(1,10 | 045 (1,10 | ns
ITHL
FLATPACK
0°c +25°C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. | max.
propagation delay tPLH
Gp, to OUTPUT tPHL 045(1,156 | 045095 | 0,45|1,20 ns
propagation delay tPLH .
E to OUTPUT tPHL 090{1,95 | 0,95|1,95 | 0,95|2,00 ns see Figs 3 and 4
transition time TLH | 045(1,20 | 045(1,10 | 045110 | ns
TTHL
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100102

VEE
PULSE ~
GENERATOR
4 N
scope L1 10nF
channel A
Ry 7
y [ 111 ]|
24 23 22 21 20 19
—1 18—
-_2 17 b—
—3 16
D.U.T.
—4 15
5 14
6 13
s50Q(4x) L7 8 9 10 1112 | 500 (5x)

scope
l f channel B
470 20
nF l nFl
4 ” 4
Vee 7291428

Fig. 3 Switching time test circuit.

Vee1=Vee2=+2V; VEE=-25V;

L1 = L2 = equal length 50 £ impedance lines;

R =50 £ terminator internal to scope.

Decoupling 0,01 uF from ground to Vg and VEE.

All unused outputs are loaded with 50 §2 to ground.

C = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7£0,1ns 07+0,1ns
+1,08V
80% X
INPUT 50%
20%

OUTPUT

|-
tPLH tPHL 7288190.1

Fig. 4 Propagation delay and transition times waveforms.
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ECL 100K SERIES J L 100107

QUINTUPLE EXCLUSIVE OR-NOR GATE WITH COMPARE

The device has five 2-input, 2-output exclusive OR-NOR gates with a compare output.

(7) (6)
109
||
Veea'v
(14)17 & v 071&__15 (12) Gg Gg Gs VEE Ggq G3
G2 - O
15)18 —] 16 (13) ﬂ ﬂ ﬂ ﬂ ﬂ n
(16) 19 Gs % 13 (10) 24 23 22 21 20 19
BE 1 af Gy 1 : 8 G
“7)20~—I)D —2 14 (11) G7 262
(19) 22 AM%D' 23 1@ e B vt
(20123 -2 M8 1249 Go[gs w0
G; O —
(21)244-G8D_ %l o I EIq
(22) 1 7:)7 %l 6 @ 8 s Y o 1o
Gy Qs 13 aQ,
(23) 2 — 9 S 5 (2) 04:67 8 9 10 11 12 :02
(24) 3 —] e Csf 4 (1) UU U U
G1o i
R_{oﬁ Q4 Qg Vce1Vec203 Q3
VEE — 8 (5)

21
(18)

Fig. 1 Logic diagram. Fig. 2 Pin designation.

Pin numbers of SLIM DIP package SLIM DIP and flat pack packages

are between brackets

QUICK REFERENCE DATA

Supply voltage VEE typ. -4,5V
Operating ambient temperature Tamb 0 to +85 °C
Average propagation delay DATA tPLH, tPHL typ. 0,95 ns
Power consumption per package Pav typ. 310 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100107Y: 24-lead flat-pack; ceramic (SOT-138).
100107F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100107

TRUTH TABLE

@ = exclusive OR

Positive logic

1 =H = HIGH state (the more positive voltage)
0= L = LOW state (the less positive voltage)
X = state is immaterial (H or L)

RATINGS see Family Specifications.

INPUTS OUTPUTS
17 218 1920 22923 2491 2063 8
(14915) (16917) (19920) (21922) (23924) (5)
L L L L L L
H X X X X H
X H X X X H
X X H X X H
X X X H X H
X X X X H H
INPUTS OUTPUTS
17(14) 18(15) 16(13) 15(12)
19(16) 20(17) 14(11) 13(10)
22(19) 23(20) 12( 9) 11( 8)
24(21) 1(22) 6( 3) 7( 4)
2(23) 3(24) 4( 1) 5( 2)
L L L H
L H H L
H L H L
H H L H
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Quintuple exclusive OR-NOR gate with compare

100107

D.C. CHARACTERISTICS

VEE = —4,2 to —4,8 V; unless otherwise specified;

Vet = Vee2 = ground; Tamp = 0 to +850C

input current symbol | min.|typ. | max. | unit | remarks
input current HIGH
even inputs (G2-G10) | I|H - - 250 | uA | Vin= VIHmax
odd inputs (G1-G9) HH - - 350 | pA
input current LOW L 05| — - HA | Vin=VILmin
supply current —IEE 46 | 68 96 | mA | inputs open
A.C. CHARACTERISTICS
VEE=-4,2t0 4,8 V;Vcct1 =Vee2 = ground
DUAL-IN-LINE PACKAGE
0°c +25°C +85°C
description symbol unit | remarks
min. | max. [ min. | max. | min. | max.
propagation delay
Gn to OUTPUT
even inputs (G2-G10) :iht 0,65|1.90 | 0,55[1,80 | 0,551,080 | ns | see Figs 3and 4
odd inputs (G1-G9) zgh': 0,66|1,70 | 0,55 (1,60 | 0,55 1,70 | ns
DATA Gp tPLH
to COMPARE tPHL 1,156(2,75 | 1,15|2,75 | 1,156|3,00 | ns
transition time TLH | 045(1,70 | 045|155 | 045 [1,70 | ns
tTHL
FLATPACK
0°c +25°C +85°C
description symbol unit | remarks
min. | max. | min. [ max. | min. | max.
propagation delay
Gp to OUTPUT tPLH
even inputs (G1-G10) | tPHL 0,55/1,70 | 0,55/1,60 | 0,55{1,70 | ns
odd inputs (G1-G9) Ig'ﬂ 055|150 | 0,55|1,40 | 0,55|1,50 | ns | see Figs 3 and 4
DATA Gp tPLH
to COMPARE tPHL 1,15/255 | 1,15|2,565 | 1,15)2,80 ns
transition time fTLH | 045|1,70 | 045|155 | 0,45(1,70 | ns
tTHL
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100107

PULSE P Vee
GENERATOR
7 N
scope L1 10nF
channel A
R¢ 4
. | | | |

24 23 2221 20 19
18

I

D.U.T.

O O AW N =

509 (5x)

508 (5x)

7

scope
-L _;. O channel B
CL 4 Ry
l 4

Vee 7291429

gl
1]

Fig. 3 Switching time test circuit

Vce1 =Vec2=+2V; VEE=-25V;

L1 = L2 = equal length; 50 §2 impedance lines;

Rt = 50 §2 terminator internal to scope.

Decoupling 0,01 uF from ground to Vcc and VEE,

All unused outputs are loaded with 50 §2 to ground.

CL = fixture and straly capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7+0,1ns 0,7+0,1ns
+1,05Vv
80% \
INPUT 50%
20%

-

—»| PHL | -
tpLH PHL 7288190.1

Fig. 4 Propagation delay and transition times waveforms
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ECL 100K SERIES

100112

QUADRUPLE DOUBLE FAN-OUT OR/NOR GATE

The device has four 2-input OR/NOR gates with one common input.

Each gate has two OR outputs and two NOR outputs.

107 9@
| |
Vce2  Veer s T
G — -1
20) 23— 1 L s & G2 G1 e VEE G3 G4
i 000nnn
— 86 02 E 24 23 22 21 20 9
- 1
62 — a0 03 Q2 18s[Jag
(21) 24 340 Q 2 170y
— 2 (23)03 Q2 &
3 16
— 1(22) Q4 Veer :(i'i
Gy — 14 (11) @5 veez 4 1507
(1720 — 13 (10) Gg Qg 5 14[Gg
—12 (9) Qs Qs 13 o
11 @) &% 57 s 10 11 12 %
Ga 15 (12) Q; T UUUU
(16) 19 — 16 (13) g T
a
el 1—%—17 (14) Q7 7 Q1 Q3Vect Vec2 % O
19)22 — VEE 18 (15) Qg
21
(18)
Fig. 1 Logic diagram. Fig. 2 Pin designation.
Pin numbers of SLIM CERDIP Slim cerdip and flat pack packages

are between brackets.

QUICK REFERENCE DATA

Supply voltage

Operating ambient temperature
Average propagation delay

Average propagation delay (input 22)
Power consumption per package

VEE

Tamb
tPLH, tPHL
tPLH, tPHL
Pav

typ. 45V

0 to +85 °C
typ. 0,85 ns
typ. 1,40 ns
typ. 330 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100112Y: 24-lead flat-pack; ceramic (SOT-138).
100112F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100112

TRUTH TABLE
INPUTS OUTPUTS
19(16) 22(19) 15(12) 16(13) 17(14) 18(15)
20(17) 22(19) 14(11) 13(10) 12( 9) 11( 8)
23(20) 22(19) 5( 2) 6( 3) 7( 4) 8( 5)
24(21) 22(19) 4( 1) 3(24) 2(23) 1(22)
H X L L H H
X H L L H H
L L H L L
Positve logic
H = 1 = HIGH state (the more positive voltage)
L = 0 = LOW state (the less positive voltage)
x = state is immaterial (H or L)
RATINGS see Family Specifications.
D.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; unless otherwise specified;
Vet = Veez = ground; Tamp = 0 to +850C
input current symbol min. typ. max. unit remarks
input current HIGH
DATA G, WH - - 550 HA Vin = ViHmax
ENABLE E liH - - 450 pA Vin = ViHmax
input current LOW L 05 - - MA Vin = ViLmin
supply current —lgg 51 73 106 mA inputs open
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Quadruple double fan-out OR/NOR gate

100112

A.C. CHARACTERISTICS

VEg =—4,2to 48 V; Vcet = Veez = ground

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. | max.
propagation delay tPLH
G, to OUTPUT | tphL 0,55 (1,60 | 0,55 (1,40 | 0,45 | 1,60 ns
TP
E to OUTPUT :;Lct 065 |2,00 | 065190 | 065(200 | ns | seeFigs3and4
transition time TLH | 045(1,50 | 0,45|1,40 | 045150 | ns
tTTHL
FLATPACK PACKAGE
. 0°¢ +25°C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. | max.
propagation delay tPLH
G 10 OUTPUT | tphL 055(1,30 | 0,55{1,20 | 0,45 (1,40 ns
E to OUTPUT
to v :::hl: 0,65(1,80 | 0,65(1,70 | 0,65(1,80 | ns | seeFigs3and4 -
transition time gh*: 045(1,50 | 045|140 | 045[150 | ns
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100112

- VEE
PULSE ~
GENERATOR
’ 8
scope L1 10nF
channel A
Re 7
4
24 23 22 21 20 19
— 31 18—
—— 12 17—
—{_—1—3 DUT 16—
. LT .
—{__3—5 14—
—{1+—6 13—
s0q (8x) L7 8 9 10 1 12 | 500 (7x)
— l b
L 4 ~L2 scope

I -]_ J_ —;— channel B
470 20 4
nF l nFl CLI Rt

4 4 4 4

Vee 7291430
Fig. 3 Switching time test circuit.

Vece1=Vee2=+2V; VEE=-25V;

L1 = L2 = equal length. 50 £ impedance lines.

R¢ =50 2 terminator internal to scope.

Decoupling 0,01 uF from ground to Vg and VEE.

All unused outputs are loaded with 50 £ to ground.

C = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

—‘;_ '4—— —b_ ,4-—
J[ | | +1,05Vv
80% NS
INPUT 50%

ouTPUT

tPHL 7288190.1

Fig. 4 Propagation delay and transition times waveforms.
(rise and fall times)
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ECL 100K SERIES 100113

QUADRUPLE DOUBLE FAN-OUT OR/NOR GATE

The device has four 2-input OR/NOR gates with one common input.
Each gate has two OR outputs and two NOR outputs.

10 (7) 9 (6)
v v —
. cez Veer| oo g
(20) 23— 1 1 @3 & G2 G1 E VEE G3 G4
T e = gnoaonn
— 8 (5) Qp Q;
— i 2 23 22 21 20 19
. e % M s K fs"0g
(21)24 32604 Q ]2 17107
—— 2(231q; Q; — _
F— 1(22) Q4 Veer L o0
Gy —t— 14011 35 Veea o7 Sk smm 3 1507
(17)20 %“13 (10) Qg Qg Qs 14~ Gs
—12 9 Qs Q — —
—— 11 @8) 0-2 do 2Cds, g o 10 1 2 430
: B I = guuudu
(16) 19 4 —16 (13) Gg (Qis =i
. 740 7 Qe 9 Q4 Q;Veer Vec2 % 95
19) 22 _-D~ Veg ———f—18 (15) Qg
21
(18)
Fig. 1 Logic diagram. Fig. 2 Pin designation.
Pin numbers of SLIM CERDIP Slim cerdip and flat pack packages.

package are between brackets.

QUICK REFERENCE DATA

Supply voltage VEE typ. —-45V
Operating ambient temperature Tamb 0to +85°C
Average propagation delay tPLH. tPHL typ. 0,80 ns
Average propagation delay (input 22) tPLH. tPHL typ. 1,40 ns
Power consumption per package Pav typ. 340 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100113Y: 24-lead flat-pack; ceramic (SOT-138).
100113F: 24-ead dual in-line; ceramic (cerdip) (SOT-149).
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100113

TRUTH TABLE

INPUTS OUTPUTS
19(16) 22(19) 15(12) 16(13) 17(14) 18(15)
20(17) 22(19) 14(11) 13(10 12( 9) 11( 8)
23(20) 22(19) 5( 2) 6( 3) 7( 4) 8( 5)
24(21) 22(19) 4( 1) 3(24) 2(23) 1(22)
H X L L H H
X L L H H
L L H L L
Positive logic
H = 1 = HIGH state (the more positive voltage)
L = 0 = LOW state (the less positive voltage)
x = state is jmmaterial (H or L)
RATINGS see Family Specifications.
D.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; unless otherwise specified;
Vee1 = Vee2 = ground; Tamp = 0 to +85°C
input current symbol min. typ. max. unit remarks
input current HIGH
DATA G, ItH - - 550 MA Vin = ViHmax
ENABLE E IiH - - 450 pA Vin = ViHmax
input current LOW T 0,5 - - HA Vin = ViLmin
supply current —lgge 54 75 116 mA inputs open
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Quadruple double fan-out OR/NOR gate

100113

A.C. CHARACTERISTICS

VEg =—4.2t0 —4,8V;Vcc1 = Vo2 = ground

DUAL IN-LINE PACKAGE

0°c

+25°C

+85°C

description symbol unit remarks
min. {max. | min. |max. | min. | max.
propagation delay tPLH
G, 1o OUTPUT | tpr. 0,45 (1,40 | 0,45 (1,35 | 0,45 |1,40 ns
E to OUTPUT :Fp,ht 0,55 (1,90 | 0,55 1,90 |055]1,90 | ns | seeFigs3and4
transition time TLH | 045(1,50 | 045 |1,40 | 045|150 | ns
tTTHL
FLATPACK
0°c +25°C +85°¢C
description symbol - - - unit remarks
min max. min. | max. min. | max.
propagation delay tPLH
G, to OUTPUT | tprL 045(1,20 | 0,45 (1,15 | 0,45|1,20 ns
E to OUTPUT :::";t 055|170 | 055|1,70 | 0,56(1,70 | ns | seeFigs3and4
transition time gh*: 045|150 | 045(1,40 | 045|150 | ns
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100113

VEE
PULSE pay
GENERATOR -;~
4 I F
scope L1 10nF
channel A
Ry 4
” | |

24 23 22 21 20 19
18

D.U.T.

s0Q(8x)L_7 8 9 10 11 12 | 500 (7

4

. scope
_I- l I -; © channel B
470 20 4
nF;l; nj; Cu
7 7

Fig. 3 Switching time test circuit.

Vee 7291430

Vee1=Vee2=+2V;VEg=-25V;

L1 = Lo = equal length. 50 £ impedance lines;

Rt = 50  terminator internal to scope.

Decoupling 0,01 uF from ground to Ve and VEE.

All unused outputs are loaded with 50 £ to ground.

C = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7+0,1ns 0,7+0,1ns
+1,06v
80%
INPUT 50%
20%

OUTPUT

tPHL 7288190.1

Fig. 4 Propagation delay and transition times waveforms.
(rise and fall times)
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ECL 100K SERIES 100114

" QUINTUPLE DIFFERENTIAL LINE RECEIVER

The device contains five gates with differential inputs and complementary outputs. An internal reference
is available (Vgg), which enables, when connected to a gate input, the other to operate as a standard 100K
ECL input. The direct output of a gate goes LOW and the complementary goes HIGH, when both inputs
are either open or at V¢ or have equal voltage applied.

) ©®)
10 9
v v
6 cc2 cg—: Gg Gg VgaVee G7 Gg
T e nnnnno
(24)3 6(3)
g? g .3_1 ( G :‘24 23 22 21 20 l‘sa:G
i > — s ;
@21 —fe 91——-815) G3[]? 17 Gyg
Gi G2 (3 16 :
(21) 24 — _"5_41\3_&—“ 1@ . %
20128 — S 1200 g ] ==L}
& oy s 1aFq,
(17) 20 13 (10) =
(16) 19 :‘> 14 (11) U6, 5 o 10 11 2%
Gg %
15118 —2 gng—51 15012) U U U U L“.I
14117 oS — 16 13) Q2 @2VeeVec2 @393
VBBl 22019
VEE
21
(18)
Fig. 1 Logic diagram. Fig. 2 Pin designation.
Pin numbers of SLIM CERDIP Slim cerdip and flat pack packages.

package are between brackets.

QUICK REFERENCE DATA

Supply voltage VEE typ. —-45V
Operating ambient temperature Tamb 0to +85 °C
Average propagation delay tPLH. tPHL typ. 1,40 ns
Power consumption per package Pav typ. 330 mW
Operating HIGH input voltage range VIH —-2,156t0 —0,23 V

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100114Y: 24-lead flat-pack; ceramic (SOT-138).
100114F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100114

TRUTH TABLE

INPUTS OUTPUTS
18(15) 17(14) 15(12) 16(13) Positive logic /
20(17) 19(16) 13(10) 14(11) H  =1=HIGH state (the more positive voltage)
24(21) 23(20) 11( 8) 12( 9) L =0= LOW state (the less positive voltage)
2(23) 1(22) 7( 4) 8( 5) * = indeterminate state
4( 1) 3(24) 5( 2) 6( 3) Vgg = internal reference voltage (pin 22 (18))
Vip = complement to direct input voltage
H VBB H L difference
L VBB L H
VBB H L H
VBB L H L
Vip =0V H L
VD < 0,15V L H
—0,15V < V|p <0V * .
open open H L
Vce Vee H L
RATINGS see Family Specifications.
D.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; unless otherwise specified;
Vee1 = Vee2 = ground; Tymp = 0 to +85°C
description symbol min. typ. max. unit | remarks
input current HIGH | |y — — 65 A Vin = ViHmax

second input to Vg or open

input leakage
current IcBO -10 - - HA Vin = VEE

second input to VBB

supply current —Igg 51 73 106 mA | all complement inputs to
VILmin and all direct inputs
to VBB
input voltage HIGH | Vjymax - - —-230 | mV
external input
reference voltage | VREF -23 - - \%
common mode
voltage Vem - - 1,0 Vv permissible £ Vom
with respect to Vg
differential
input voltage Vdiff 150 - - mV | required for full output swing
reference voltage
output (Igg = VBB —1380 | —1320 | —1260 | mV | Vgg=-45V
0 to 475 pA) VBB —1396 | —1320 | —1244 | mV | Vgg=-4,2t04,8V
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Quintuple differential line receiver

100114

A.C. CHARACTERISTICS
VEg=-4,2t0 -48V;Vce1 = Vee2 = ground

DUAL IN-LINE PACKAGE

0°c +256°C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. | max.
propagation delay tPLH
Gp, to OUTPUT tPHL 0,55(2,20 | 060|2,20 | 0,70 | 2,40 ns
L see Figs 3 and 4
transition time TTLH | 545/1,30 | 045/1,20 [ 045[1,30 | ns
t
THL
FLATPACK
o 0° +256°C +85°C
description symbol - - unit remarks
min max min. | max. min. | max.
propagation delay | tpH 055!200 | 060! 2 0,70 12,20
Gp, to OUTPUT tPHL 0551200 ) 060} 200 070220 ns
. . see Figs 3 and 4
transition time TLH | 045(1,30 | 045/ 1,20 | 045[1,30 | ns
TTHL
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100114

Vi
PULSE ~ EE
GENERATOR
4 N\
scope L1 10nF
channel A
Rt ”
. | 111
24 23 22 21 20 19
—1 18—
—2 17 p—
-—3
D.U.T. 16
— 4 15
5 14
6 13
50Q(4x) L7 8 9 10 11 12 | 500 (5x)

| scope
‘[T—“ channel B
470 20
nF l nF l
4 4 4
Vee 7291428

Fig. 3 Switching time test circuit.

Vece1=Vee2=+2V, VEE=-25V;

L1 = Lo = equal length. 50 2 impedance lines;

Rt =50 Q terminator internal to scope.

Decoupling 0,01 uF from ground to V¢c and VEE.

All unused outputs are loaded with 50 £2 to ground.

C| = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7+0,1ns 0,740,1ns
+1,05V
80% \(S
INPUT 50%
20%

OUTPUT 50%

—_————

o] tPHL |«
tPLH tPHL 7288190.1

Fig. 4 Propagation delay and transition times waveforms.
(rise and fall times)
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ECL 100K SERIES

100117

TRIPLE 1-2-2 INPUT OR/AND, OR/NAND GATE

The device has three 1-2-2 input OR/NAND gates with direct and compiement output.

(7) (6)

10 9

Vecz Veer
Gy (20 5 —]
Gz (3) 6 — tl_‘—-xs(5)
G3(24) 3 ] — 7 (@)
Gy (1) 4 — Q
Gg (19) 22 —
Gg (22) 1 — a
Gy (23) 2 — 21 1200
Gg (20) 23 — 1@
Gg (21) 24 —] Q2
G0 (17) 20 —
Gqq (12) 15 — Lo
Gy2 (13) 16 — — 13110
Gy3 (14) 17 —§ — 14 (1)
G4 (15) 18 —] Q3
Gyg (16) 19 —}

VEE

21
(18)

Fig. 1 Logic diagram

Pin numbers of SLIM CERDIP
package are between brackets.

QUICK REFERENCE DATA

Gg
Gy
G3
Gq
Gy
G2

Gg Gg Gs VEE G10 G1s

n0nnnn

24 23 22 21 20 19
1 18
2 17

—
—

=

[1G1a
[—1G13
[ G2
Gy
s
03

3
a
5
65
Qq

Fig. 2 Pin designation.
Slim cerdip and flat packages.

Supply voltage
Operating ambient temperature

Average propagation delay
DATA G
ENABLE G (Gg,10,15)

Power consumption per package

VEE typ. 45V
Tamb 0to +85 °C
tPLH.APHL typ. 1,40 ns
tPLH.PHL typ. 0,75 ns
Pav typ. 255 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION

100117Y: 24-lead flat-pack; ceramic (SOT-138).
100117F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100117

TRUTH TABLE

INPUTS QUTPUTS
19(16) 15(12) 16(13) 17(14) 18(15) 13(10) 14(11)
20(17) 23(20) 24(21) 1(22) 2(23) 12( 9) 11( 8)
22(19) 3(24) 4( 1) 5( 2) 6( 3) 8( 5) 7( 4)
L X X X X H L
X L L X X H L
X X X L L H L
H H X H X L H
H X H X H L H
H H X X H L H
H X H H X L H
Positive logic
H = 1 = HIGH state (the more positive voltage)
L = 0 = LOW state (the less positive voltage)
x = state is immaterial (H or L)
RATINGS see Family Specifications.
l
D.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; unless otherwise specified;
Vet = Ve = ground; Tamp = 0 to +850C
description symbol min. typ. max. unit remarks
input current HIGH
DATA G inputs hiK! — - 220 A Vin = VIHmax
G ENABLE inputs
(Gs,10,15! fiH - - 350 HA Vin = ViHmax
input current LOW I 05 - - uA Vin = ViLmin
supply current —Ilgg 37 57 79 mA inputs open
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Triple 1-2-2 input OR/AND, OR/NAND gate

100117

A.C. CHARACTERISTICS

VEg=—4,2t0-48V;Vcet =Vee2 = ground

DUAL IN-LINE PACKAGE

0°c +250C +85°C
description symbol unit | remarks
min. | max. | min. | max. | min. | max.
propagation delay | tp| H
DATA G to Q tPHL 090 | 260 | 0,90 | 250 [ 0,90 | 260 | ns
ENABLEGt0 Q| tPLH | 445 | 140 | 045 | 1,30 | 045 | 1,40 | ns | see Figs 3 and 4
(Gs,10,15) tPHL
transitiontime | TTLH | 445 | 1,20 | 045 | 1,10 | 0,45 | 1,20 | ns
tTHL
FLATPACK PACKAG
. 0°c +25°C +85°C
description symbol - - - unit remarks
min. | max.| min. | max. | min. | max.
propagation delay | tp|H
DATA G to Q AL 090 | 240 | 090 | 230 {090 | 240 | ns
ENABLEGto Q| tpLH .
(G5,10,15) tPHL 045 | 1,20 | 045 | 1,10 { 045 | 1,20 | ns see Figs 3 and 4
transitiontime | TLH | 45| 1,20 | 0,45 | 1,10 | 045 | 1,20 | ns
TTHL
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100117

VEE
PULSE ~
GENERATOR —i—f
4 I E\
scope L1 10nF
channel A
Ry d
. L 11 {11
24 23 22 21 20 19
—1 18—
—2 17 p—
—3 16—
D.U.T.
—5 14
—6 13
509 (2x) L7 8 9 10 11 12 | 500 (34)

scope

I [ channel B
470 20
nF l nFl
4 7
Vee 7291431

Fig. 3 Switching time test circuit

Vee1=Vec2=12V;VEE=-25V;

L1 = L2 = equal length. 50 £ impedance lines.

Rt = 50 £2 terminator internal to scope.

Decoupling 0,01 uF from ground to V¢ and VEE.

All unused outputs are loaded with 50 2 to ground.

C = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

07+0,1ns 07+0,1ns
il ~
+1,05Vv
80% W&
INPUT 50%
20%

_—— e e d

L -
tPLH tPHL 7288190.1

Fig. 4 Propagation delay and transition times waveforms.
(rise and fall times)
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ECL 100K SERIES 100118

2-4-4-4-5 INPUT OR/AND, OR/NAND GATE

The device has one 2-44-4-5 input OR/NAND gate with direct and complement output.

”n  ®
10 9
V V
G, (10) 13 —}Ycc2Veer
G2 (11)14 — G11G10 GgVEE Gg G7
G3 (12) 15 —]
Gg (13) 16 — 2‘5 nnﬂnnn
Gs (14) 17 — 16
a5 o) 19 617 7Y s EERRE A £ s (1Y
7 (16) 19
Gg (17) 20 218 Gi3c—]2 17—16s
Gg (19) 22 19 G1a R 1 Ga
G10 (20) 23— — Veer i —
G119 (21) 24 — —1mma veer Gis[s 1563
G12(22) 1 —] 12(9)Q > s 1a Gy
21”3; g — a 165 )
14 — Q
Gig (1) 4 — 61do G176, g g 10 11 23S
Gig (20 5 —
Gy7 (3) 6 — Gy
G1g (4) 7 — G312 Gyg GigVeciVec2 @ Q
G1o18) 8 _:]>V;E 18 Gig Vee1Vee2
21
(18)
Logic 1 Logic diagram. Fig. 2 Pin designation.
Pin numbers of SLIM CERDIP Slim cerdip and flat pack packages.

package are between brackets.

QUICK REFERENCE DATA

Supply voltage VEE typ. —-4,5V
Operating ambient temperature Tamb 0 to +85 °C
Average propagation delay tPLH. tPHL typ. 1,15 ns
Power consumption per package Pav typ. 195 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100118Y: 24-lead flat-pack; ceramic (SOT-138).
100118F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100118

TRUTH TABLE

INPUTS

OUTPUTS

13 14

15 16

17

18 19 20 22 23 24

1

2

3 45 6 7 8|11 12

(10) (11) (12) (13) (14) (15) (16) (17) (19) (20) (21) (22) (23) (24) (1) (2) (3) (4) (B) | ( 8) ( 9)

L L L L L x x x x x x x xXx X X x x x x| H L
X X X X X L L L L x x x x X X X X X X H L
X X X X X X X X X L L L L x x xXx X X X H L
X X X X X x X X X x x x x L L L L x x H L
X X X X X X X X X X X x x X x x x L L H L
other configurations L H
Positive logic
H = 1 = HIGH state (the more positive voltage)
L =0 = LOW state (the less positive voltage)
x = state is immaterial (H or L)
RATINGS see Family Specifications.
D.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; unless otherwise specified;
Veet = Vee2 = ground; Tamp = 0 to +850C
description symbol min. typ. max. unit remarks
input current HIGH I - - 350 A Vin = VIHmax
input current LOW e 0,5 - - HA Vin = ViLmin
supply current —lgg 32 43 92 mA inputs open
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2-4-4-4-5 input OR/AND, OR/NAND gate

100118

A.C. CHARACTERISTICS

VEg=-421t0—-48V;Vccr = Vee2 = ground

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol - - - unit | remarks
min. max. min. max. min. max.
propagation delay | tp| H
Gp, to OUTPUT | tppy,. 085 320 085 320 {085 340 | ns
. . see Figs 3 and 4
transition time YTLH | 045 1,50 | 045 1,40 | 045 1,50 | ns
TTHL
FLATPACK PACKAG
0°c +25°C +85°C
description symbol - - - unit remarks
min. max. min. max. min. max.
propagation delay | tpiH
Gp, to OUTPUT | tppiL. 085 300|085 300|085 320 ns
» . see Figs 3 and 4
transition time TTLH | 045 1,50 | 045 1,40 | 045 150 | ns
THL
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100118

Vi
PULSE ~ EE
GENERATOR —j;
’ )
scope L1 10nF
channel A
Ry 4
4 | |
24 23 22 21 20 19
—2 17 —
—3 16—
D.U.T.
—4 156 |—
—5 14—
—6 13—

509

scope

L2
O
l -L _L —;— © channel B
470 20 cL 7 Ry
l 4

7291432

Fig. 3 Switching time test circuit

Vee1=Vee2=12V;VEE=-25V;

L1 = Lo = equal length. 50 £ impedance lines.

R¢ = 50  terminator internal to scope.

Decoupling 0,01 uF from ground to Vg and VEE.

All unused outputs are loaded with 50 £2 to ground.

C|_ = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7+£0,1ns 0,7+0,1ns
+1,05Vv
80% 1‘&
INPUT 50%
20%

OUTPUT

-

TPHL | -—
tPLH tPHL 7288190.1

Fig. 4 Propagation delay and transition times waveforms.
(rise and fall times)
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ECL 100K SERIES

100122

The device contains 9 buffer gates.

1 Mma3) 6
41016 9
Vccz veet
22) 1 l/ & 74

Go
23 2 ———>—5F—s6@
G Q2
(24) 3 »vi—{>—— 5(2)
Q3
N

Gq

a4)17 15 (12

(14) D 12)
5 ,\

(16) 18 14 (11

1> “n

5
G
6119 —=2— >t 13 (10)
%

Q4
Q

G

17 20 > a2
G

(20) 23 8 D S e

21)24 Go 1J> o

21 (18)
Fig. 1 Logic diagram.

Pin numbers of SLIM CERDIP
package are between brackets.

QUICK REFERENCE DATA

9 GATE BUFFER

Gg Gg NC Vgg G7 Gg

O00nn

‘24 23 22 21 20 ‘198 :Gs
2 17 1Ga
3 16 3 Veez
a 15[ Qq
5 14 :QS
9 10 1 123:%

Fig. 2 Pin designation
Slim cerdip and flat pack packages

ooy

Q; QgVect Vec2 Qs Q7

Supply voltage

Operating ambient temperature
Average propagation delay
Power consumption per package

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION

100122Y: 24-lead flat-pack; ceramic (SOT-138).
100122F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).

VEE typ. —4,5V

Tamb 0 to +85 °C

tPLH. tPHL typ. 0,75 ns

Pav typ. 350 mW
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100122

RATINGS see Familiy Specifications.

D.C. CHARACTERSITICS

VEE = —4,2 to —4,8 V; unless otherwise specified;
Ve = Vee2 = ground; Tamp = 0 to +850C

description symbol min. typ. max. unit remarks

input current HIGH liH - - 350 A Vin = ViHmax
input current LOW T 0,5 - - A Vin = ViLmin
supply current —IlgE 46 78 96 mA inputs open

A.C. CHARACTERISTICS
VEg =—4,2to —-4,8V; Vet = Vec2 = ground

DUAL IN-LINE PACKAGE

0°c +250C +85°C
description symbol - unit | remarks
min. | max. | min. | max. | min. | max.

propagation delay | tpLH

Gp, to OUTPUT | tphL 045 | 160 | 045 | 145 | 045 | 160 |ns

see Figs 3 and 4

transition time TLH | 045 | 1,40 | 045 | 1,30 | 0,45 | 1,30 |ns
tTHL
FLATPACK PACKAGE
0°c +25°C +85°C
description symbol unit | remarks

min. | max. | min. | max. | min. | max.

nnnnnnn bimem Aalacs PP
pPiropagation Ggiay PLH
Gn to OUTPUT | tpy | 045 | 140 | 045 | 1.25 | 045 | 1,40 | ns N
see Figs 3 an

transition time tTLH

045| 140 | 045 | 1,30 | 045 | 1,30 | ns
TTHL
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9 gate buffer

100122

VEE
PULSE ~
GENERATOR
” N
scope L1 10nF
channel A
Ry ”
- [ I
24 23 22 21 20 19
— 17 p—
— 16 b—

D.U.T.

o o AW N =

13
500 (4x) L7 _8 9 10 11 12 | 500 (4x)

L2 scope

J_ l l —;— O channel B

470 20 7

nF l nFl L
4 4

Fig. 3 Switching time test circuit

Vee 7291433

Veet1=Vec2=+2V:VEE=-25V;

L1 = Lp = equal length. 50 £ impedance lines.

Rt = 50  terminator internal to scope.

Decoupling 0,01 uF from ground to Ve and VEE.

All unused outputs are loaded with 50 2 to ground.

CL = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7+0,1ns 0,7+0,1ns
—| -— —— |-
+1,05V
80%
INPUT 50%
20%
+0,31V
PHL— | — ]*—-‘PLH

OUTPUT
t
THL — 7291456

Fig. 4 Propagation delay and transition times waveforms.
(rise and fall times)
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ECL 100K SERIES 100123

HEX BUS DRIVER

The device contains six bus drivers capable of driving terminated lines with terminations as low as 25 Q.
Each output has its respective ground connection. The driver itself performs the positive logic AND of a
data input and the OR of two enabie inputs.
The output voltage low level is more negative than usual ECL outputs. This allows an emitter-follower
output transistor to turn off, when the termination supply Vis —2,0+ 0,2 V.
o 6)
10 9

| |

GyVecz  Veer

(16) 18 —

(16)19 —1 a1 el © Ge GE3 E vgeGE2 GEq
S 4 ag
(14117 Zi’ i 2 oo ; Ga ﬂ n n n n ﬂ
o - VC(::g ((‘l:)) 3 Gs G5 ] 424 23 22 21 20 19‘i 6,
1 G
::3;53 _»T 9l 1502 :. ég B =
GEz I—E?’f«m 6 g % 16 [G3
(23) 2 s 1 - ; V—EEVCCZ [ P 1503
J> ; Vecz 8 GE; Os[s 143 Vee2
G5 A—1t— 8 (5) =
)
gg) 213 _-DTD?F 5 (2) ° G1E1 chz: €7 8 9 10 1 12‘3 :Oz
= cc2
GE3 6 (3) G
B Lj‘),—u % Ve, 24 C:a? "wU v&v&,ng1 vcez
= cc2
n92z —HEP A—t— am
VEE
1
(18)
Fig. 1 Logic diagram. Fig. 2 Pin designation.
Pin numbers of SLIM CERDIP Slim cerdip and flat pack packages.
package are between brackets.
QUICK REFERENCE DATA
Supply voltage VEE typ. —-45V
Operating ambient temperature Tamb 0to +85°C
Output voltage LOW (depending on V) VoL max. —220V
Power consumption per package Pav typ. 730 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100123Y: 24-lead flat-pack; ceramic (SOT-138).
100123F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100123

TRUTH TABLE

INPUT OUTPUT
22(19) 23(20 24(21) 3(24)
22(19) 23(20) 1(22) 5( 2)
22(19) 20(17) 2(23) 7( 4)
22(19) 20(17) 16(13) 15(12)
22(19) 19(16) 17(14) 13(10)
22(19) 19(16) 18(15) 11( 8)
X X L L
L L H L
H X H H
X H H H

Positive logic

H = 1 = HIGH state {the more positive voltage)
L = 0 = LOW state (the less positive voltage)

x = state is immaterial (H or

L)

RATINGS see Family Specifications.

D.C. CHARACTERISTICS

VEE = —4,2 to —4,8 V; unless otherwise specified;
Vee1 = Vee2 = ground; Tamp = 0 to +850C

description symbol min. typ. max. unit | remarks
input current HIGH
common E NH — - 330 | uA Vin = ViHmax
Gp and GEp, IH - - 260 | nA
input current LOW I 0,5 — - A Vin = ViLmin
output voltage*
HIGH VOoH —1025 | —955 | — 880 | mV | VEg=—-45V
HIGH VoH —1035 - — 870 | mV | VEg=-—4.2t0o 48V
LOW Vor - - —2200 | mV | loaded with25Qto —2,3V
output threshold voltage*
HIGH VoHc | —1035 - - mV | VEg=-45V
HIGH VoHc | —1045 - - mV VEg=—4,2to-48V
supply current —Igg 113 176 235 mA | inputs open

*Loaded with 25 Q to —2,0

V.

340
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Hex bus driver

100123

A.C. CHARACTERISTICS

VEE = —4,2to —4,8 V; V1 = Vec2 = ground; outputs loaded with 25 Ohm.

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol - - - unit | remarks
min. | max. | min. | max. | min. | max.
propagation delay | tpi 4 1,70 | 435 | 1,75 {435 | 1,75 | 465 | ns
G, to OUTPUT | tpHL 1,00 {240 | 1,00 {240 | 1,10 | 260 | ns
GE, to OUTPUT tPLH 2,00 | 4,70 | 200 | 4,70 | 200 | 5,10 | ns
tPHL 1,20 { 3,00 { 1,20 | 3,00 | 1,20 | 3,40 | ns
_ see Figs 3 and 4
E to OUTPUT tPLH 2,10 | 540 | 2,10 [ 530 | 2,10 | 580 | ns
tPHL 1,20 | 330 { 1,20 {330 | 1,20 | 3,70 | ns
transition time tTLH 0,70 | 2,00 | 0,70 {190 | 0,70 | 2,10 | ns
tTHL 045 | 1,30 {045 | 1,20 | 045 | 1,30 | ns
FLATPACK PACKAGE
0°c +25°C +85°C
description symbol - - - unit | remarks
min. | max. | min. | max. | min. | max.
propagation delay | tpLH 1,70 | 415 | 1,75 | 4,156 | 1,75 | 445 | ns
Gp, to OUTPUT | tpHL 100|220 | 1,00 | 220 | 1,10 | 240 | ns
GEp, to OUTPUT| tpy | 2,00 | 4,50 | 2,00 | 4,50 | 2,00 | 490 | ns
tPHL 1,20 | 2,80 | 1,20 | 280 | 1,20 | 3,20 | ns
— see Figs 3 and 4
E to OUTPUT tPLH 2,10 | 5,20 | 2,10 | 5,10 | 2,10 | 5,60 | ns
tPHL 1,20 | 3,10 { 1,20 | 3,10 | 1,20 | 3,50 | ns
transition time tTLH 0,70 | 200 | 0,70 | 1,90 | 0,70 | 2,10 | ns
tTHL 045 | 130 | 045 | 1,20 | 045 | 1,30 | ns
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100123

Vee

PULSE ~ VeE
GENERATOR
” N
scope L1 10nF
channel A
Rt 7
4
24 23 22 21 20 19
—1 18}—1,05V
——] 2 ——
25Q 7
16 pb—
i D.U.T. 6 250
25Q 15
—{ 115 14
259
6 13
Vee 7 8 9 10 11 12 4
J’ 250 I [

4

X L2 scope
-L -L -L _;_ —O channel B
470 20 4
nF l nFl CLJ; Qﬁt
’ 4 7

7 v,
cc 7291434

Fig. 3 Switching time test circuit

Vee1=Vee2=42V; VEg=-25V;

L1 = Lo = equal length. 25  impedance lines.

R¢ =25 § terminator internal to scope.

Decoupling 0,01 uF from ground to Vcc and VEE.

All unused outputs are loaded with 25 § to ground.

C = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7+£0,1ns 0,7+0,1ns
— - — -
+1,05V
80%
INPUT 50%
20%
+0,31V
PHL—] —| |e—tpLH

QUTPUT

-t
TLH 7291456

Fig. 4 Propagation delay and transition times waveforms.
(rise and fall times)
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ECL 100K SERIES 100126
9 GATE BUFFER
The device contains 9 buffer gates.
1) (M(3) 6
41016 9
G, cC2 Veer Gg Gg Vocz VEE G7 G
22) 1 & 7 @) n”ﬂﬂﬂn
(23) 2 % 1'> 63 24 23 22 21 20 19
63 Qp 1 - 18[_JGs
(24) 3 ——D“—_—“ 5(2)
G Q3 2 17 1Gq
(14) 17 4 ]l> & 15 (12) E 16 [ Vee?
S5 N
(15) 18 14 (1) 4 1510
Gg 1< Qs 14
(16) 19 IS 13 (10) s —
VvV 13— Qg
1720 G717 NL 7 8 9 10 11 12
D@
(201 23 —}- 8 > s G UUUUUU
a
2124 — 2 > 8 (5) 1 Q9Vee Vec2 @8 Q7
Vee ™
T
|
21 (18)

Fig. 1 Logic diagram.
Pin numbers of SLIM CERDIP
package are between brackets.

QUICK REFERENCE DATA

Fig. 2 Pin designation.
Slim cerdip and flat pack packages.

Supply voltage

Operating ambient temperature

Average propagation delay

Power consumption per package

VEE
Tamb

tPLH, tPHL

Pav

typ. —45V

0 to +85 °C
typ. 2,0ns
typ. 350 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION

100126Y: 24-lead flat-pack; ceramic (SOT-138).
100126F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).

May 1984

343



100126

RATINGS see Family Specifications.

D.C. CHARACTERISTICS

VEE = —4,2 to —4,8 V; unless otherwise specified;
Vce1 = Vee2 = ground; Tamp = 0 to +85°C

description symbol min. typ. max. unit remarks
input current HIGH ] - - 350 HA Vin = ViHmax
input current LOW L 0.5 - - HA Vin = ViLmin
supply current —Igg 46 78 96 mA inputs open
A.C. CHARACTERISTICS
VEE = —4,2t0 —4,8V; Vet = Vec2 = ground
DUAL IN-LINE PACKAGE
) o0°c +25°C +85°C
description symbol unit | remarks
min. max. | min. max. | min. max.
propagation delay | tpH
Gp, to OUTPUT | tppy. 105 2,75 {105 2,75 |1,05 2,75 | ns
L see Figs 3 and 4
transition time TLH 1115 330 | 1,15 3,30 | 1,05 330 | ns
ITTHL
FLATPACK PACKAGE
o 0°c +25°C +85°C
description symbol unit | remarks
min. | max. | min. | max. | min. | max.
nrananatinn dalav tra o1
propagationdelay | tpLH
Gp, to OUTPUT | tppiL 105| 255 | 105 | 2565 | 1,056 | 2,65 | ns
» . see Figs 3 and 4
transitiontime | tTTLH | 4 15| 330 | 1,15 | 3,30 | 1,05 | 3,30 | ns
tTHL
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9 gate buffer

100126

VEE
PULSE A
GENERATOR -L’;—
’ i
scope L1 10nF
channel A
Ry 4
e Ll ]l
24 23 22 21 20 19
—1 18—
—2 17—
—3 16—
D.UT.
— 4 15
5 14
6 13
500 (4x) L7 8 9 10 1112 ] 500 (4x)

scope
l ! I channel B
470 20
nF I nFl
4
7 Vee 7291433

Fig. 3 Switching time test circuit

Vee1=Vee2=+2V; VEE=-25V;

Lq = L2 = equal length. 50 Q-impedance lines.

R¢ = 50 Q terminator internal to scope.

Decoupling 0,01 uF from ground to Vo and VEE.

All unused outputs are loaded with 50 2 to ground.

C_ = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7£0,1ns 0,70,1ns
— |- — -
+1,05V
80%
INPUT 50%
20%
+0,31V

OUTPUT

tTHL —» «—TLH

7291456

Fig. 4 Propagation delay and transition times waveforms.
(rise and fall times)
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ECL 100K SERIES 100131

TRIPLE D-TYPE MASTER-SLAVE FLIP-FLOP

The device has three D-type master-slave flip-flops with direct and complement outputs, separate clock, set

and reset.
In additon, all three flip-flops have a common clock, set and reset.

(18)  {12) 13)  (14) (20) 21) {22) i23) (24) B3)i2)(17) (1)
18 15 16 17 23 24 1 2 3 652 4

) | 1
I cK1 cKk2 cK3 | MC
I T

©® 9 —Veer @ @ ck3

(71110 —{Vee2 Dy D2 R L]
51 Ry S2 e 503 Ry [ Veg}— 21 118)

%, a'? %a, T J'“ %; a3t
v
(16) 19 -{>J:
N
v

(19) 22

14 13 1M1 12 7 8
(11) (10) 8) (9 4) (5)
Q 4 Q; & Q3 G3

Fig. 1 Logic diagram. Pin numbers of SLIM CERDIP package are between brackets.
D2 S2MR Vgg MC Ms

000NN

171‘ 232 22 21 20 ‘s:s1

2 17[JRy

3 16 [T CKy

a 151Dy
CK3:5 14 ;Q,
8 9 10 1112 =LY

UUUUUU

Q3 QaVeer Voo 02 T2

Fig. 2 Pin designation. Slim cerdip and flat packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. —-45V
Operating ambient temperature Tamb 0to +85 °C
Average propagation delay tPLH. tPHL 13ns
Power consumption per package Pav 495 mwW

FAMILY DATA see Family Specifications
PACKAGE OQUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100131Y: 24-lead flat-pack; ceramic (SOT-138).
100131F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100131

TRUTH TABLE

INPUTS OUTPUTS
D;j mcC CK; MS S; MR R Qp+1 Qp+1
15(12) 20(17) 16(13) 19(16) 18(15) 22(19) 17(14) 14(11) 13(10)
24(21) 20(17) 1(22) 19(16) 23(20 22(19) 2(23) 11( 8) 12( 9)
6( 3) 20(17) 5( 2) 19(16) 3(24) 22(19) 4( 1) 7( 4) 8( 5)
X X X L L H X L H
X X X L L X H L H
X X X H X L L H L
X X X X H L L H L
X X X H X H X * *
X X X H X X H * *
X X X X H H X * *
X X X X H X H * *
X X e L L L L Q, Q,
a H L L L L Qp Q,
X X L L L L Q, Qp
H e L L L L L H L
L Ve L L L L L L H
H L S L L L L H L
L L e L L L L L H
D; = Data input MC = Master Clock CK; = Clock
MS = Master Set S; =Setinput l\_/lR = Master Reset
R; = Reset Q =direct output Q = Complement output
n = state before transition n+1 = state after transition = LOW or HIGH transition

DATA enters a master, when both CLOCK and MASTER CLOCK are LOW, and transfers to the slave, when
the CLOCK or MASTER CLOCK (or both) go HIGH. If the SET (or MASTER SET) is HIGH while the
RESET (or MASTER RESET) is HIGH, the output is indefined.

Positive logic

H = 1 = HIGH state (the more positive voltage)
L =0 = LOW state (the less positive voltage)

x = state is immaterial (H or L)

* = output is indefined

RATINGS see Family Specifications.
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Triple D-type master-slave flip-flop 100131

D.C. CHARACTERISTICS
VEE = —4,2 to —4,8, V; unless otherwise specified; Vo1 = Voe2 = ground; Tamp = 0 to +85°C

description symbol min. typ. max. unit remarks
input current HIGH
D, CK; H - - 240 uA Vin = ViHmax
MC, MS, MR I1H - - 450 uA
R;, Sj IIH - - 530 HA
input current LOW I 05 - - uA Vin = ViLmin
supply current —Igg 74 110 149 mA inputs open

A.C. CHARACTERISTICS
VEE =421 —48V; Ve = Veez2 = ground

DUAL IN-LINE PACKAGE

0°c +250C +85°C
description symbol - unit | remarks
min. max.| min. max. | min. max.

propagation delay
MC to OUTPUT | tpLH

tPHL
CK;| to output tPLH

tPHL

075 240|075 2,15 0,70 230 | ns see Figs 3 and 5

0,70 220 | 0,70 200 | 0,70 220 | ns
MR, MS to output
MC, CK; LOW | tpLH

tPHL
MC, CK; HIGH | tpLH

tPHL

1,90 2,70 | 1,06 260 (105 270 | ns

105 305|105 295|105 305 | ns see Figs 3 and 6

R, S to output

MC,CK;LOW 1 PLH | 565 190 | 070 1,70 | 0,70 1,90 | ns

tPHL
MC, CK; HIGH :g';l': 0,70 20| 0,70 200|070 220 | ns

transition time gh*ﬂ 045 2,00 | 045 1,60 | 045 1,70 | ns | see Figs
set-up time data tg 0,90 - 0,70 - 0,90 - ns see Fig. 7
hold time data th 0,60 - 0,60 - 0,80 - ns see Fig. 7
release time

RandS ty 1,50 - 1,30 - 1,50 — ns Fia. 7

MR and MS tr 250 - |230 - [250 — |ns |%e€Ti
toggle freq. fmax 325 - 325 - 325 - MHz | see Figs

Pulsewidth HIGH

MC,MR,MS,CK
WOMAMSCK | PWH) | 250  — | 250 - |250 - |ns | see Figs
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100131

FLATPACK PACKAGE

o°c +25°C +85°C .
description symbol - - - unit | remarks
min. | max. | min. | max. | min. | max.

propagation delay

MC to OUTPUT | tPLH | g5 | 220 | 0,75 | 1,95 | 0,70 | 2,10 | ns | see Figs3and 5

CKntooutput | PLH | 590 | 200 | 070 | 1,80 | 0,70 | 2,00 | ns

MR,MS to output

MC, CK;LOW | tPLH | 119 | 2550 | 1,05 | 2,40 | 1,05 | 2550 | ns

MC, CKiHIGH 1tPLH | 405 | 285 | 1,05 | 275 | 1,05 | 2,85 | ns | see Figs3 and 6

R, S to output

MC, CKiLOW | *PLH | 565 | 170 | 0,70 | 1,50 | 070 | 1,70 | ns

tPHL
MC, CK;HIGH 1tPLH | 090 | 1,90 | 0,70 | 1,80 | 0,70 | 2,00 | ns
tPHL
transition time gh"L' 045 | 2,00 | 045 | 1,60 | 0,45 | 1,70 | ns | see Figs 3,586
set-up time data tg 0,80 - 0,60 - 0,80 - ns see Fig. 7
hold time data th 0,50 - 0,50 —_ 0,70 — ns see Fig. 7
release time
Rand$S t, 140 — | 120 — |140 | — | ns Fio 6
MR, MS ty 240 | - [220| - [240| — |ns | €T
toggle freq. fmax 360 | — 350 | — 350 | — MHz | see Figs4 and 5

pulsewidth HIGH
MC,MR,MS,CK tPW(H)

R andS 2,50 - 2,50 - 2,50 - ns see Figs 5 and 6
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Triple D-type master-siave flip-flop

100131

VEE
R
10nF
PULSE o oo 1
GENERATOR [
5 24 23 22 21 20 19
1 18}—
scope L1 —2 17—
channel A —3 16—
R 4 D.U.T.
t —a 15—
4 —5 14
— 6 13
500 (2¢) L8 3 1011 12 } 500 (35

L

3 scope
rl—_ channel B
470 20
nF l nFI
7 ” Vee " 7291435

Fig. 3 Switching time test circuit

Vee1=Vee2=+2V; VEE=-25V;

L1 = L2 = equal length. 50 Q-impedance lines.

Rt = 50 Q terminator internal to scope.

Decoupling 0,01 uF from ground to Vcc and VEE.

All unused outputs are loaded with 50 £ to ground.

C = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

500

o I \
S MS
[ 1
L2
o scope
o a —; © channel B
PULSE o\ 7 Ry
GENERATOR —;—
RED SI T
scope AL
[e,
channel A ._;_ | |
R1 MR 7291436
Ry 4 1

Fig. 4 Toggle frequency test circuit
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100131 ' L

DATA
0,7+0,1ns 0,7+0,1 ns
— |- — -
+1,05V
80%

CLOCK 50%
% 20%
+0,31V

<«—— 1/f (max) ———»

TRUE
OUTPUT
20% A
tPHL _ |
tPLH
80% )
COMPLEMENT
OUTPUT

-— — < THL 7291455

Fig. 5 Propagation delay (Clock) and transition times.

0,7+0,1ns 0,7+0,1ns

+1,06VvV

+0,31V

«~— tPWH —!  tg
(release
time)
CLOCK
tPHL
tPLH
TRUE
OUTPUT
COMPLEMENT
OuTPUT 20%
- 7 N
tTHL | < ITLH
TLH TTHL 7291454

Fig. 6 Propagation delay (Resets).
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Triple D-type master-slave flip-flop

100131

+1,05V
DATA 50% 50%
+0,31V
-l tg | th —
+1,05V
CLOCK 50%
+0,31V

7291457

Fig. 7 Data set-up and hold time.

Notes: tg is the minimum time before the transition of the clock that information must be present at the

data input.

t, is the minimum time after the transition of the clock that information must remain unchanged

at the data input.
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ECL 100K SERIES 100131A

TRIPLE D-TYPE MASTER-SLAVE FLIP-FLOP

The device has three D-type master-slave flip-flops with direct and complement outputs, separate clock,
set and reset. In addition, all three flip-flops have a common clock, set and reset.
(15)  (12) (13)  (14) (20) 21) (22)  (23) (24) 3)(21(17) (1)

18 15 16 17 23 24 1 2 3 6 5 20 4
| | |
‘ cK1 cK2 cK3 | MC
1 1
©® 9 —]Veer @ ck3
@0 —veezLfs, 01 mld LE;02 mg Ls0s g Veel— 21 08)
j__Msh] aVR I l_rmsozﬁivm_T l—-M%:‘aN‘IR [
9
(16) 19 ~——{>
(19) 22 {>

14 13 11 12 7 8
1) (10) 8) (9 4) (5)
g Q @ a3 Q3

Fig. 1 Logic diagram. Pin numbers of SLIM CERDIP package are between brackets.

D2 S2MR VEg MC MS

n0annn

kg2 @ 22 2 2 g
R[22 17 [TR,
S3[]s3 16 ) CKy
R34 150
CK3]s Y s Lo 1)

va:”‘
036, 5 9 10 11 12 @

uuuuuy

Q3 QaVeer Voo @2 B2

Fig. 2 Pin designation. Slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. —-45V
Operating ambient temperature Tamb 0 to +85°C
Average propagation delay tPLHPHL typ. 1.3ns
Power consumption per package Pay typ. 495 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100131AY: 24-lead flat-pack; ceramic (SOT-138).
100131AF: 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100131A

TRUTH TABLE

INPUTS OUTPUTS
D; MC CK; MS Sj MR Rj Qn+1 Qn+1
15(12) 20(17) 16(13) 19(16) 18(15) 22(19) 17(14) 14(11) 13(10)
24(21) 20(17) 1(22) 19(16) 23(20) 22(19) 2(23) 11( 8) 12( 9)
6( 3) 20(17) 5( 2) 19(16) 3(24) 22(19) 4( 1) 7( 1) 8( 5)
X X X L L H X L H
X X X L L X H L H
X X X H X L L H L
X X X X H L L H L
X X X H X H e * *
X X X H X X H * *
X X X X H H X * *
X X X X H X H * *
x x s L L L L Q, Q,
x A H L L L L Q, an
X X X L L L L Q, a,
H va L L L L L H L
L e L L L L L L H
H L a L L L L H L
L L va L L L L L H
D; = Data input MC = Master Clock CK;j = Clock
MS = Master Set S; =Set MR = Master Reset
R; = Reset Q =direct Output Q = Complement Output
n = state before transition n+1 = state after transition /= = LOW to HIGH transition

DATA enters a master, when both CLOCK and MASTER CLOCK are LOW, and transfers to the slave,
when the CLOCK or MASTER CLOCK (or both) go HIGH. 1f the SET (or MASTER SET) is HIGH
while the RESET (or MASTER RESET) is HIGH, the output is indefined.

[=]
@

xX ~ T

o wou

it
s

1
0
o

ive logic

tate is immaterial (H or L)
utput is indefined

HIGH state (the more positive voltage)
LOW state (the less positive voltage)

RATINGS see Family Specifications.

356

May 1984



Triple D-type master-slave flip-flop 100131A

D.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; unless otherwise specified; Vg1 = Veea = ground; Tamp = 0 to +85°C

description symbol min. typ. max. unit remarks

Input current HIGH

Dj, CK; IH - - 240 HA
Mc, MS, MR IH - - 450 uA Vin = ViHmax
Ri, S lH - - 530 | wA
Input current LOW I 05 - - KA Vin = ViLmin
Supply current —lge 74 110 149 mA inputs open

A.C. CHARACTERISTICS
VEg=—4,2t0 —4,8V;Vce1 = Vo2 = ground

FLAT PACK PACKAGE

. 0°c +250C +85°C .
description symbol - - - unit | remarks
min. [max. | min. | max. | min. | max.

Propagation delay

MC to OUTPUT PLH | 075|180 | 0,75 (1,80 | 0,75 1,85 | ns
PHL Figs 3 and 5

CK;j to output :zh': 0,70 |1,60 | 0,70 1,60 | 0,70|1,70 | ns
MR, MS to output

MC, CK; LOW |tpyp
tPHL
MC, CK; HIGH FLH 11,10 260 | 110|250 | 110|270 | ns
R;j, Sj to output Figs 3 and 6
MC, CK; LOW |tpLH

1,0512,30 | 1,062,330 | 1,056(240 | ns

0,65 (1,50 | 0,70 {150 | 0,70 1,70 | ns

MC,CK; HIGH oHL
C.CKi :::h': 0,70 |1,80 | 0,70 [1,70 | 0,70 |2,00 | ns

Transition time ght 045 (1,40 | 0,45 |1,40 | 045|140 | ns | see Figs3,5and6
Set-up time data ts 080 | — 060 | — 080 — ns see Fig. 7
Hold time data th 050 | — 0560| — 050 | — ns see Fig. 7
Release time

Rjand §; tr 1,20 — 1,20 — 1,30 — | ns see Fia. 6

MR and MS ty 210| — | 210| = |220| —= | ns 9-
Toggle frequency fmax 400 | — 400 | — 400 — MHz | see Figs4 and 5
Pulse width HIGH

MC,MR,MS,CK; .

Ri and S; " |tpw(H)| 250| — | 250| — |280| — |ns see Figs 5 and 6
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100131A

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol - unit | remarks
min. | max. | min. [max. | min. | max.
Propagation delay
MC to OUTPUT PLH | 0,75)2,00 | 0,76 |2,00 | 0,75 [2,05 | ns
CK: t tout tPHL Figs3and 5
i tooutp t:::;': 0,70 /1,80 | 0,70 [1,80 | 0,70 [1,90 | ns
MR, MS to output
MC, CK; LOW :g:*: 1,05 |2,50 | 1,05 |2,50 | 1,05 | 2,50 | ns
MC, CK; HIGH ::hT 1,10 2,80 | 1,10 [2,70 | 1,10{2,90 | ns
Rj, Sj to output Figs 3 and 6
MC, CK; LOW :"th 0,65(1,70 | 0,70 |1,70 | 0,70 1,90 | ns
MCCKiHIGH 1tPLH | 461200 | 0,70 [1.90 | 0,70 [2,20 | ns
tPHL
Transition time ghr_’ 0,45 (1,40 | 0,45 1,40 | 045|140 | ns | see Figs3,5and 6
Set-up time data tg 090 | — 070 | — 090| — ns see Fig. 7
Hold time data th 060 — 060 | — 0,70 | — ns see Fig. 7
Release time
Rjand S t, 140 — [130| — |150| — | ns Fio6
MR and MS ty 230| — |230| — |240| — | ns | €T
Toggle frequency | fmax 400 | — 400 [ — 400 | - MHz | see Figs4 and 5
Pulse width HIGH
MCMEMS.CKi1tPWH) | 260| — | 280| — |2850| — |ns | seeFigs5and6
jandS§;

358
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Triple D-type master-slave flip-flop

100131A

VEE
10nF
PULSE o l l | I I
GENERATOR
” 24 23 22 21 20 19
1 18—
scope L1 —2 17—
channel A —|3 16—
R 7 D.U.T.
t —4 15—
7 —5
—6
509 (2x) 7 8 9 10 11 12

[s=andl

wlel 1178 fu
Il

Fig. 3 Switching time test circuit.

scope
channel B

Vee 7 7z91435

Notes:

Vee1=Vec2=+2 Vi VEE=-25V;

Lq = L2 = equal length 50 £ impedance lines.

R¢ = 50  terminator internal to scope.

Decoupling 0,01 uF from ground to Vg and VgE.

All unused outputs are loaded with 50 2 to ground.

Cy fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

500 N
—_
Sy Ms
[
D Q L2 scope

o
—;— © channel B
PULSE 7 Ry

o

GENERATOR -;—
AEn S
O

scope L1

channel A © # | I
7 R1 MR

Ry

7291436

Fig. 4 Toggle frequency test circuit.
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100131A

DATA
0,7%£0,1ns 0,7+£0,1 ns
— - —_ -
+1,05Vv
80%
CLOCK 50%
7‘ 20%
+0,31Vv
1/f (max) PWH —>
TRUE
ouTPUT
\ t
\ TPHL
PLH
COMPLEMENT
OUTPUT
TLH =] e —»l = tTHL 7291456

Fig. 5 Propagation delay (Clock) and transition times.

0,7£0,1ns 0,7+0,1ns
+1,05V
80%
R,S,
MR, MS 0 50%
20%
+0,31V
+—tPWH —»
cLocK
tPHL -
tPLH
\ V'80%
TRUE
ouTPUT 50%
20%
80%
COMPLEMENT
OUTPUT 50%
y R20%
trHL TLH
trew = STt 7291454

Fig. 6 Propagation delay (Resets).
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Triple D-type master-slave flip-flop 100131A

+1,05V
DATA 50% 50%

+0,31V

| tg |e— th —>

+1,05V
CLOCK 50%

+031V

7291457

Fig. 7 Data set-up and hold time.

Notes: tg is the minimum time before the transition of the clock that information must be present at the
data input.
th is the minimum time after the transition of the clock that information must remain unchanged at
the data input.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

J L 100136

FOUR BIT COUNTER - SHIFT REGISTER

The device operates as a 4-bit up/down counter, or as a 4-bit up/down shift register; the operating mode
is determined by three selection inputs Sp,. These selection inputs also permit parallel loading,
synchronous reset or complement of flip-flop outputs. D is the serial input for up shifting, D3 for
down shifting. In counting operations the TC output goes LOW when the counter reaches 15 in the
count-up mode or 0 in the count-down mode. In the shift mode (set by Sg,1,2) TC repeats the Q3

output. A HIGH signal at MR enables asynchronous master reset.
Two count enables (CEP and CET) allow multi-stage counter cascading.

17 (23)  (24) (16)  (15) (14) (130 (12)
20 2 3 19 18 17 16 15

I S I I (N I

ck CEP D/CET Pg Py P P3 D3
©6)9 — vees i p—

(1110 — vee2 VEE [—
MR So Sy 52 Q Qg 013 @28 03

rTTT T 77 1Y IY

22 23 24 1 5 8 7 1112 14 13
(19) (20)(21)(22) (2) (3) (5) (4) (8)(9) (11010

4 (1)

21 (18)

Fig. 1 Pin numbers of SLIM CERDIP package are between brackets.

S1 So MR Vgg CK Pg

iy BT nnnnnn

24 22 21 20 9
23S, s, % 7 R 1)
Q 2103, CEP[]2 17 [P
Q 203 Sg ==
/ CET]3 6 P
veer 19[AMR Po - [P3
Veez 18P Vee TCC. 15s[D3
Q, 17 cK Qs 1405
Q‘ 16 ) P, an a-
2 0 (ory w1 o 10 11 12 303
a; 1s0e,
o B, U U

Q7 @1 veey Veez Q2 82

Fig. 2 Pin designation. Slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE
Operating ambient temperature Tamb
Average propagation delay tPLH.tPH
Power consumption per package Pav

typ. -45V
0 to +85°C
L typ. 1,8ns
typ. 945 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100136Y: 24-lead flat-pack; ceramic (SOT-138).
100136F : 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100136

TRUTH TABLE

INPUTS OUTPUTS
— — —| mode
MR Sg S1 Sp CEP D@/CET D3 CP | Qg Q1 Qp Q3 TC
H L L L x X X X L L L L L
H L H L x X X X L L L L L
H H H L x X X X L L L L L
H L L H x L X X L L L L L
H L L H x H X X L L L L H master reset
H L H H x X X X L L L L H
H H H H x X X X L L L L H
H H L L «x X X X L L L L L
H H L H x X X X L L L L H
L L L L x X x [ | Pg Py Pp P3 L | Preset
L L L H L L x /| (Qg.3) minus 1 1) | Count down
L L L H H L x x [ Qg Q1 Qp Q3 1) | Countdown with CEP not
active
L L L H x H x x | Qg Q1 Q2 Q3 H | Countdown with CET not
active
L L H L x X J | Q1 Qp Q3 D3 D3| Shiftdown
L L H H L L /| (Qg3) plus 1 2) | Countup
L L H H H L x | Qg Q1 Q2 Q3 2)| Countup with CEP not
active
L L H H x H x x | Qy Q Qp Q3 H | Countupwith CET not
active
L H L L x x x /|3y qp Op @3 L | Invert
L H L H x X x /| L L L L H| Clear
L H H L «x X x [ | Dg Qp Q1 Qz Qp| Shiftup
L H H H x X x x | Qp Qp 02 Q3 H | Hold
Notes:
1) LifQptoQz=L L LL;HifQgtoQz#*L L L L
2) LifQgtoQz=HHHH;HifQptoQz#HHHH

Positive logic

H=1=HIGH state |

a mara no ~n)
Ll !

HIGH state {the more positive voltage

L = 0 = LOW state (the less positive voltage)
= state is immaterial (H or L)

/= LOW to HIGH transition

RATINGS see Family Specifications.
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Four bit counter — shift register

100136

ULVLLUMNVIEINS ODAVIFLE UATA

SELECTION TABLE

Operating modes

So | Sq S2
L L L
L L H
L H L
L H H
H L L
H L H
H H L
H H H

parallel load; DATA available on Py, will be loaded with next clock pulse
down counter; each clock pulse deceases the counter value
shift down; each clock pulse shifts D3 to Q3, Qp to Qp-1

up counter; each clock pulse increases the counter value complement mode;
contents of flip-flop can be synchronously inverted

complement mode; contents of flip-flop can be synchronously inverted
reset; enables a synchronous reset
shift up; each clock pulse shifts Q,, to Qn+1, Dg to Qg

hold mode; no change for Q,

The TC output can be connected to the Dg/CET input of another 100136 for multi-stage counting of

shift up operation.

D.C. CHARACTERISTICS

VEE = —4,2 to —4,8 V; unless otherwise specified;

Vce = Veez = ground, Tamp = 0 to +85°C

description symbol min. typ. max. unit remarks
Input current HIGH
Pn. Sp IIH - - 180 kA
CEP IIH — — 200 uA
MR WH — - 240 uA
Vin =V
D3 K _ _ 280 WA in IHmax
CK IiH - - 390 nA
Dg/CET IIH - - 530 uA
Input current LOW I 05 - - uA Vin = ViLmin
Supply current —lgg 136 210 283 mA inputs open
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100136

A.C. CHARACTERISTICS

VEg=-4,2t0 —48V; Vet = Vee2 = ground

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol unit | remarks
min. | max.| min. | max. | min. | max.
Propagation delay
CK to Qn.Qn :g;*: 0,85 235 | 0,85 (2,35 | 0,85(2,50 | ns
— see Figs 3 and 5
CKtoTC PLH | 180 (5,00 | 1,80 |4,80 | 1,80|5,40 | ns
tPHL
MRt QnQn | LH | 490315 | 1,35 |3,15 | 1,203,330 | ns
MR to TC tPHL see Figs 3 and 6
toTC PLH | 210|5,00 | 2,10 5,00 | 2,10|5,50 | ns
tPHL
Do/CETtoTC | tPLH | 440|340 | 140|340 | 1,40 (3,70 | ns
Sp to TC :z}:; see Figs 3 and 7
140500 | 1601500 | 160|550 | ns
tPHL
Transition time g}’;': 045(1,80 | 045 (1,80 | 045(1,80 | ns | seeFigs3,5,6and7
Set-up time
D3, Do tg 230| — | 230| — |230| - | ns
Pn tg 230 — | 230 — |230| — | ns )
CET, CEP 1 230| - | 230| — |230| — | ns | eFi0-8
Sn ts 380 — | 38| — [38]| — | ns
Hold time
D3, Dg th 040| — 040 | — 0,40 | — ns
Pn th 030 — [ 030 - |030| — | ns _
I see Fig. 8
CET, CEP th 040 — 040 - 040 | — ns
Sn th 02| - 02| — -02| — ns
Release time
MR ty 280 | — 280 | — 280 — ns see Fig. 6
Shift frequency fmax 250 | — 250 | — 250 | — MHz| see Figs 4 and 5
Pulse width HIGH
CK, R tPWH 250 — 250 | — 250 — ns see Figs 5 and 6
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Four bit counter — shift register

100136

B R

FLATPACK PACKAGE

0°c +25°C +85°C
description symbol unit | remarks
min. |max. | min. |max. | min. [ max.
Propagation delay
CK'to QnQn :ih’: 0,85 (2,15 | 0,85 2,15 | 0,85 2,30 | ns
— see Figs 3 and 5
CKtoTC PLH | 180 (4,80 | 1,80 (4,60 | 1,80 (5,20 | ns
tPHL
MR to QnQn :ﬁ;h': 1,20 [2,95 | 1,35 (2,95 | 1,20 (3,10 | ns
MR to TC tPLH see Figs 3 and 6
2,10 {4,80 | 2,10 4,80 | 2,10 |5,30 | ns
- tPHL
Do/CET to TC :";h'z 140 (3,20 | 1,40 3,20 | 1,40 |3,50 | ns
Sn t0TC tPLH see Figs 3 and 7
1,40 14,80 | 160 (4,80 | 160|530 | ns
tPHL
Transition time gh*: 045 1,80 | 0,45 1,80 | 0,45 [1,80 | ns | see Figs3, 5,6 and 7
Set-up time
D3, Do tg 2,10 | — 210| — 2,10 | - ns
Pn ts 2,10| - 210 — | 210 — | ns .
CET, CEP s 210] — [210| = |210] = |ns | *°FO8
Snh tg 360 | — 360| — 360| — ns
Hold time
D3, Dg th 020 — |020| — |020| — |ns
Pn th 0,10 | — 0,10 — 0,10| — ns i
CET, CEP th 020 — |020| - |020| — |ns | Fi0-8
Snh th -04| — 04| - -04| — ns
Release time
MR tr 260 | — 260 | — 260 | — ns see Fig. 6
Shift frequency fmax 250 | — 250 | — 250 | — MHz| see Figs4 and 5
Pulse width HIGH
CK,R tPWH 250 — 250 — [250| — | ns see Figs 5 and 6
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100136

DELAYED ~ VEE
PULSE GEN.
” 10nF .
L1
scope ~ PULSE
channel A —;- GENERATOR
Rt 7 509 7
, [ | |
24 23722 21 20 19
—1 18
—2 17—
-1 D.U.T or—
scope U1
channel B L2 [——C::l'—— 4 15—
o= _I_ 5 14
4 6 13
lc._ 500 (4 L_7_8 9810 1112 [ o007
4 7
7 4
4,,721[ f“élI 7291437
4 ”
Vee

Fig. 3 Switching time test circuit.

Veec1=Vec2=+2V;VEg=-25V;

L1=

Lo = equal length 50 £2 impedance lines.

R¢ =50 Q terminator internal to scope.

Decoupling 0,01 uF from ground to V¢ and VEE.

All unused outputs are loaded with 50 Q2 to ground.

C_ fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

PULSE n
GENERATOR —;— +1,05V
g NI B R RN mn
L1 CEP Dg/CET Pg Pq P, P3 D 50 50
scope 3
channel A © _3 cK Q Q
%0 D.U.T. 4 7
—'s
—Is, T
MR Qg Q Q; Qg
L2 [ [TTTIT]7
scope -~
channelB o -i—
Q 7 7287821

Fig. 4 Shift frequency test circuit (shift up)
30’1'2 =+1,05V.
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Four bit counter — shift register J L 100136

VEVELUPMENT DAMPLE DAIA

DATA

0,740,1ns 07%0,1ns

-—»I - - -
S e 4108V
L | /;:Q% —i ‘
[50%

CLOCK 7
7‘ 20%
+0,31V

e 1/f (max) |t PWH

80%
TRUE .
OUTPUT 50%
PHL
tpLH
COMPLEMENT
QUTPUT

TTLH - —l e ETHL 7291455

Fig. 5 Propagation delay (Clock) and transition times.

0,7+0,1ns 0,7+0,1ns
R . —| -
I ! +1,056V
80%
50%
+0,31V
-—TtpWH —>l 5
(release
time)
CLOCK
tPHL LA
PLH tPHL
\ Y'80%
TRUE
OUTPUT
COMPLEMENT
OUTPUT
7 R20%
TTHL | e _J TLH
tTLH THL 7291454

Fig. 6 Propagation delay (Reset)
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100136

0,7+0,1ns 0,7+0,1ns

— - — -
+1,05V

80%
INPUT 50%
20%
\ +0,31V
tPHL—» <~—tpLH

B *

OUTPUT

t —] -t
THL TLH 7291456

Fig. 7 Propagation delay (Serial Data, Selects)

+1,05Vv

+0,31V

+1,05V

DH’ n’sn
P —— +0,31V

-l tg | th —»

+1,05V

CLOCK 50%

+0,31V

7287817

Fig. 8 Set-up and hold times.

Notes: tg is the minimum time before the transition of the clock that information must be present at the

data input.
th, is the minimum time after the transition of the clock that information must remain unchanged

at the data input.
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ECL 100K SERIES 100141

EIGHT-BIT SHIFT REGISTER

The device has eight D-type flip-flops and two selection inputs Sg and S1. These permit a parallel loading,
left shifting, right shifting or hold operation mode.

(24) (23) (22) (21) (16) (15) (14) (13)

3 2 1 24 19 18 17 16

Po Py Pp P3 Pq Pg Pg Py
(4 — Dy D7 F— 150112
©6) 9 —vce
(7) 10 —{Vce2 VEg |— 21 (18)
(19) 22 —sg

CK b— 20 (17)

2023 —S1 o5 a; @ 03 Q4 Q5 Qg Q7

T T

5 6 7 8 11 12 13 14
(2) (3) (4) (5) B8) (9) (10) (1)

Fig. 1 Pin numbers of SLIM CERDIP package are between brackets.

P3 S1 So VEE CK P4

annn

- 22 21 20 9 b,
2% e F 7P
Po[s 6 Ep7
Do 15 Dy
00: 5 14 :Q?
Al 6, 5 o 10 11 2 %

gouguy

Q2 Q3Vect Vocz Q4 05

Fig. 2 Pin designation. Slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. —-45V
Operating ambient temperature Tamb 0to +85°C
Average propagation delay tPLH.PHL typ. 1,7ns
Power consumption per package Pav typ. 785 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100141Y: 24-lead flat-pack; ceramic (SOT-138).
100141F : 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100141

TRUTH TABLE

INPUTS QUTPUTS
mode
So S1 CK|Qn+1 Qn+1 Qn+1 Qnt1 Qni1 Qpit Qpet Qi
7 6 5 4 3 2 1 0
7 6 5 4 3 2 1 1 .
L L/ P, P, P, Py P Pr P, p, | redister load
7 7 6 5 4 3 2 1 . .
L H / Dy, Qn Q, Q, Q, Q, Q, an right shift
6 5 4 3 2 1 0 0 .
H L/ Q, Qn Qn Qn Qn Qn Qn Dn left shift
H H  x 7 6 5 4 3 2 1 0

Q, Q, Qn Q, Q, Qn Qn Qo hold state

Positive logic

H =1 =HIGH state (the more positive voltage)
L =0= LOW state (the less positive voltage)

x = state is immaterial (H or L)

/= LOW to HIGH transition

n = |ast state

n+1 = next state after transition

D.C. CHARACTERISTICS

VEEg = —4,2 to —4,8 V; unless otherwise specified;
Vet = Veez = ground; Tamp = 0 to +85°C

symbol min. typ. max. unit remarks
Input current HIGH
CKp, Sh IIH - - 640 uA Vi =V
Dn. Pn, Sn hH - - 220 | uA in = ¥ 1 Hmax
Input current LOW hL 0,5 - — uA Vin = ViLmin
Supply current —lgg 119 175 238 mA inputs open

RATINGS see Family Specifications.
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Eight-bit shift register

100141

A.C. CHARACTERISTICS

~VEE=4,2104,8V; Ve = Vec2 = ground

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol unit | remarks
min. {max. | min. |max. [ min. {max.
Propagation delay
CKtooutput | 'PLH | 990 |2,40 | 1,10 [240 | 1,10 2,85 | ns
T tion ti PHL see Figs3and 5
ransitiontime |\ tTTLH | 545 (1,40 | 0,45 {1,30 | 0,45 |1,40 | ns
TTHL
Set-up time
Dn. Ppy tg 140 | — 1,40 | — 1,70 | — ns
Sh tg 300 — 3,00 | — 340 | — ns .
. see Fig. 6
Hold time
Dn, Pn th 060| — | 060| — |060| — | ns
Sh th 0,10 | — 0,10 | — 0,10 | — ns
Shift frequency fmax 275 | — 275 | — 275 | — MHz | see Figs 4 and 5
Pulse width HIGH
CK tPWH 250 — 250 | — 250 | — ns see Fig. b
FLATPACK PACKAG
0°c +25°C +85°C
description symbol unit | remarks
min. | max. | min. [max. | min. | max.
Propagation delay
CKrooutput | ®LH | 901220 | 1,10(2,20 | 1,10|2.35 | ns
tPHL .
Transition ti ¢ see Figs 3 and 5
ransition ime TLH | 045|140 | 0,45 [1,30 | 0,45 1,40 | ns
TTHL
Set-up time
Dn. Py ts 1,20 — 1,20 — 1,60 — ns
Sn ts 280 — 280 | — 320 — ns Fia. 6
Hold time see Hg.
Dp, Pn th 050 — 0,50 | — 050 | — ns
n th 0 - 0 - 0 - ns
Shift frequency frmax 300 — 300 | — 300 | — MHz | see Figs 4 and 5
Pulse width HIGH
CK tPWH 250 — 250 — 250 — ns see Fig. 5
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100141

VEE P PULSE
GENERATOR
4
Y
10nF L1 scope
1 channel A
4 Rt
| ,
24 23 22 21 20 19
—1 18—
—2 17—
3 16 }—
] D.U.T.
—4 15—
5 14 }—
6 13
509 (4x) 7 8 9 10 11 12 509 (3x)
4 4
| ) L2 scope
470 20 channel B

Ry

nF l nFJ,' cL=
4 4 l
Vee 7 4 7291438

Fig. 3 Switching time test circuit.
Notes:
Vee1=Vec2 =42V, VEE=-25V;
L1 = L2 = equal length 50 £ impedance lines.
Rt = 50 2 terminator internal to scope.
Decoupling 0,01 uF from ground to Vg and VEEg.
All unused outputs are loaded with 50 £ to ground.
C fixture and stray capacitance < 3 pF.
Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

PULSE Fay
GENERATOR —;— I
; | e | |
L Do Ppeer P D
chSCODG o o CK !
annel A _;;__
Ry 4 So D.U.T. .
|l
(o7 Qg Qy
PULSE o » T
GENERATOR -j;— l
4
L2
scope
channel B © © 7287820

Fig. 4 Shift frequency test circuit (shift left)
PotoP7=+1,05V.
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Eight-bit shift register

J L 100141

CLOCK j 50%

1/ {max) S W ——

PARALLEL

+1,05V

+0,31V

+1,05V

tpLH —|

OUTPUT

Ll —

Fig. 5 Propagation delay and transition times.

+1,05V
Dp. P Sn 50% 50%
+0,31V
- tg | th —=
+1,05V
cLocK 50%
+0,31V

7287816

Fig. 6 Set-up and hold times.

Notes: tg is the minimum time before the transition of the clock that information must be present at the

data input.

+031V

7287827

th is the minimum time after the transition of the clock that information must remain unchanged at

the data input.
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imply that the device will go into regular production.

DEVELOPMENT SAMPLE DATA
This information is derived from development samples 100 142
made available for evaluation. It does not necessarily

4x4 CONTENT ADDRESSABLE MEMORY

The device is a 4 word x 4 bit content addressable memory (CAM). Each word location is selected by one
address line. The mask input of a data input blocks data storage. When the mask is HIGH the data input is
simultaneously compared with each of the four memory words. If a search compare results in a match this
output wiii go LOW. A HiIGH mask on any bit forces a match of that bit.

(14) (12)(23) (1) (21) (20)(17)(16) (15)13)(22)(24)
17 15 2 4 24 23 20 1918 16 1 3

L] ]

MkoMK1Mk2MKk3Ag A1 Az A3 Dg Dy D2 D3

19122 —q Wg

MoMi M2 M3 Q9 Qi Q2 Q3

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

Fig. 1 Pin numbers of SLIM CERDIP package are between brackets.

Ap A Ws VEE A2 A3

nnaann

242322 20 20 s b o
2 171 Mko
3 160y
a 15[ MK
5 14 Qo
MICe, 5 9 10 11 12‘3F::]O‘

I

M2 M3 Vee1Vee2Qsz 02

Fig. 2 Pin designation. Slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. —45V
Operating ambient temperature Tamb 0 to +85°C
Average propagation delay tPLH.PHL typ. 3,5ns
Power consumption per package Pav typ. 855 mwW

FAMILY DATA see Family Specifications
PACKAGE QUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100142Y: 24-lead flat-pack; ceramic (SOT-138).
100142F : 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100142

TRUTH TABLE

INPUTS FF OUTPUTS
mode

WS A D; Mk Qjj M; Qj

H X X nc X L
x L X H nc L Qjjn-1 write disabled
H L X nc L Qijn-1
L L H L H L H .
L L L L L L L write
H L H ’
H x x L rea
H X X H nc L X match masked
H L H L L H L
H H H L L H L h tafiad
H H L L H H L match not satisfie:
H L L L H H H
H L H L H L H
H H H L H L L tch satisfied
H H L L L L L match satisfie
H L L L L L L

Notes:

i = for the selected word (i-th)

j = for the selected bit  (j-th)

nc = no change from previous state
n-1 = previous cell state

Positive logic

H = 1 = HIGH state (the more positive voltage)

L = 0 = LOW state (the less positive voltage)

o . e
X = state is immaterial {H or L)

RATINGS see Family Specifications.
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4 x 4 content addressable memory

100142

Y U e M

o

D.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; unless otherwise specified; Vg1 = Ve = ground; Tamp = 0 to +85°C

description symbol min. typ. max. unit remarks
Input current
HIGH IiH - - 200 A Vin = ViHmax
LOW L 05 - - HA Vin = ViLmin
Supply current —lgE 114 190 288 mA inputs open
A.C. CHARACTERISTICS
VEg=-42t048V;Vcct = Vegz = ground
DUAL IN-LINE PACKAGE
L 0°c +25°C +85°C .
description symbol - - - unit | remarks
min. | max. | min. | max. | min. | max.
Propagation delay
Ap to Qp tAD 1,2014,40 [ 1,20]/4,30 | 1,20|4,50 | ns see Figs 3, 4,5 and 6
D to M, DM 1,60|3,70 | 1,60|3,60 | 1,60|3,80 | ns )
MK, to Mp tmm | 120390 | 1.20(3,90 | 1,20 [4,00 | ns | see Figs4 Sand7
Data in to data out
Dpto Qp DD 1,70 |4,40 | 1,70 |4,40 | 1,70 [4,60 | ns
Wﬂt_e to Data out
WS to Q, twD 250({540 |250|520 | 2,30({5,10 | ns
Address to Match Figs 4.5 6
Apto My, taAM | 2,50 /4,60 |2,50 (4,60 | 2,50 (490 | ns | €TSS HS
Mask to Data out
MK, to Q tMD 2,20 (4,90 |2,20|4,80 | 2,20 5,00 | ns
Write to Match
WS to M, twsm | 280490 |2,80(4,80 | 2,80|5,10 | ns
Write
pulse width tw 1,40 — 1,40 — 140 | — ns
Set-up time
AtoWS tAS 150 — |150| — | 150| — |ns
D to WS tps 070, — (070} — | 070 — | ns see Fig. 6
M to WS tMS 1,20 — 1,20 — 1,20 — ns
Hold time
WSto A tAH 160 — 160 — 160 | — ns
WS toD tDH 120 — 1,20 — 1,200 — |ns see Fig. 6
WS toM tMH 260| — 260 — 260| — ns
Transition ti
ransition time ght 050 |2,20 | 0,50 {2,20 | 0,50 [2,20 | ns | See Figs 4 and 5
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100142

FLATPACK PACKAGE

0°c +25°C +85°C
description symbol unit | remarks
min. [max. | min. | max. | min. | max.

Propagation delay

Ap to Qp tAD 1,20 14,20 { 1,20 {4,10 | 1,20{4,30 | ns see Figs 3,4,5,6
Dy, to Mp, tpm | 1.60 3,50 | 1,60 [3,40 | 1,60|3,60 | ns .
MK, to Mp tym | 120 [3.70 | 1.20(3;70 | 120|380 | ns | Se€Figs4.5.7
Data in to data out
Dpto Qp tpp | 1,70 |4,20 | 1,70 [4,20 | 1,70|4,40 | ns
Write to Data out
Ws to Qp, twp | 2,50 5,20 | 2,50 [5,00 | 2,30(4,90 | ns
Address to Match .
Ap toMp, tam | 2,50 |4,40 | 2,50 4,40 | 2,50 (4,70 | ns | Se€Figs4, 5and6
Mask to Data out
MKp, to Qp, tMp | 2,20 |4,70 | 2,20 [4,60 | 2,20(4,80 | ns
Write to Match
WS to M, twsm | 280 {4,70 | 2,80 (4,60 | 2,80(4,90 | ns
Write \
pulse width tw 1,20 | — 1,20 — 1,20 - ns
Set-up time
A to WS tAS 130 — 1,30 — 130 — ns
D to WS tps 050 | — 050 — 050 — ns see Fig. 6
M to WS t™MS 100 — 1,00 — 1,00 — ns
Hold time
WSto A tAH 130 — 130 — 1,30 — ns
WS toD tpH 100 | — 1,00 — 1,00 - ns see Fig. 6
WStoM tMH | 240| — | 240| — | 240| - | ns
fransition time :_T”L{E 0,50{2,20 | 0,50(2,20 | 0,50{2,20 | ns | See Figs4and5
ADDRESS 50 %
tap —» |— —> tAD
DATA OUT 50%

7287831

Fig. 3 Read mode waveforms.
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4 x 4 content addressable memory

100142

T Y ke S

——— -t

VEE
PULSE ~

GENERATOR -5,1-
7 —
| 10nF

scope L1 ©
channel A inputs
Ry 7
% L1
24 23 22 21 20 19
—1 18—
—2 17—
—3 16
D.U.T. —
—4 15 f—-
5
6
500 (4x) L7 8 9 10 11 12 ) 500 (3x)

B

4 L2 scope

l _L l —;—- O channel B
470 20 4
nF I nF;I" CL

7 4

Fig. 4 Switching time test circuit.

Vee 7291439

Vee1=Vec2=+2V;VEg=-25V;

L1 = Lo = equal length 50 Q impedance lines.

R¢ = 60 £ terminator internal to scope.

Decoupling 0,01 uF from ground to V¢ and VEE.

All unused outputs are loaded with 50 £ to ground.

C fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7+0,1 0,7+£0,1ns

ns
— - — -—
' ‘ +1,06Vv
80%
INPUT 50%

-
tpLH tPHL 7288190.1

Fig. 5 Output rise and fall times.
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100142

ADDRESS \

\ 50 %
tAH 1 tAD —>|
—_— ————— I
\ /
DATA IN (NEW DATA) 50%
\ /
— e e b e e . e e . . e e e e v I
tps tpH —>|
MASK IN 50%
I tms
«~—1tas
tmMH U
tw
WRITE STROBE \§ 7/50%
\
DATA OUT *
\
AN
7287830
—_———
\
DATA IN 7
MASK IN

MATCH OUTPUT

|«——— tpm

tMm

/

-« tpym —>

Fig. 7 Search mode waveform.

a = Mask out bit compare for one or more bits.

50%

7z87829
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples 100145
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

16x4 READ WHILE WRITE REGISTER FILE

The 100145 is a 64 bit register file organized as an array of 16 x 4. Separate address inputs for read (AR)
and write (AW) are intended for shorter overall cycle time by allowing one address to be setting up, while
the other is being executed. Four output latches, which store data from previous operation while writing is
in progress also increase operating speed. The write enable input selects the read or write mode. In the
read mode the outputs can be forced LOW by a HIGH signal on either of the output enable. One write
enable input and output enable can be connected to serve as a chip select. When CS input is HIGH (with
LOW other OE) the circuit is in the read mode and the data are latched in the output latches and become
available as soon as CS goes LOW. The master reset signal clears all cells, forces the outputs LOW and
resets the output latches.

Aw1AWOMRVEEWE 1 WE2

O00nnn

24 23 22 21 20 19
1 18

Aw2 [ 0e;
Awa ]2 17 [T 06,
Veer Qs Aral3 1eE 0o
Vee2 g Ar2]a s 0,
AR T s 147 D2
Ao 6, 5 o 10 11 203

Fig. 1 Pin designation. Slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. —45V
Operating ambient temperature Tamb 0 to +85°C
Average propagation delay (Access time) tPLH.PHL typ. 3,5ns
Power consumption per package Pav typ. 750 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100145Y: 24-lead flat-pack; ceramic (SOT-138)
100145F: 24-lead dual in-line; ceramic (cerdip) (SOT-149)
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100145

FUNCTION TABLE

inputs outputs
I — _ __ mode
DATA WEq{ WEz OE7; OEz MR Q

L L L L L data from latches write hold (previous operation)
H X L L L read data read data are latched
H X X H L L read data are latched
H X H X L L read data are latched
X H L L L read data read data are latched
X H X H L L read data are latched
X H H X L L read data are latched
X X X X H L — clears all cells

Positive logic

H = 1 = HIGH state (the more positive voltage)
L = 0 = LOW state (the less positive voltage)

x = state is immaterial

(13) (12) (11) (10)
16 15 14 13

Do D D2 D3
| Il { !
I DATA BUFFERS e}-————-
(36 ARg —{ a=
(2) 56 ARy — Qg « Vcer
(114 AR, — ¥4 ¥ |~ 9 (8
(24) 3 ARz —H_ <8 z
g 16 X 4 CELL ARRAY (RAM)
(20) 23AWg —H{ @& H
(21) 28 Aw, —{ £8 z
(22) 1 Awp, —H £39 ©
(23) 2 AW3 —{__<° s | Vce2
10 (7)
(19) 22 MR ——D
__ — — b
(16) 19 WEo L we/(E
(17)2OVV_E1 ——OD cg :] cs n] cg _l CS D—l
VEE

(14)170E, | o 1 T3 1 T — 21(18)
(15) 18 0y T

1 ! I !

Qo Qq Q2 Q3
7 8 11 12
(4) (6) (8) (9)

Fig. 2 Logic diagram.
Pin numbers of SLIM CERDIP package are between brackets.
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16 x 4 read while write register file 100145

UEVELUPMENI DAMFLE DAIA

RATINGS see Family Specifications

D.C. CHARACTERISTICS
VEE = — 4,2 to —4,8 V; unless otherwise specified; Voot = Veg2 = ground; Tamp = 0 to +85°C

description symbol min. typ. max. unit remarks

input current

HIGH H - - 240 LA Vin = VIHmax
Low L 05 - - HA Vin = ViLmin
supply current —lgg 119 167 247 mA inputs open

A.C. CHARACTERISTICS
VEg = —4,2t0 —4,8V;Vce1 = Veg2 = ground

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol unit remarks
min. | max. [ min. | max. | min. | max.
Access/Recovery
Address access tAA 2,00 | 6,70 | 2,00 | 6,70 | 2,00 | 6,70 | ns see Fig. b
Output recovery tQR 1,00 | 3,10 | 1,00 | 3,10 | 1,00 | 3,10 | ns Fia. 6
Output disable tap 1,00 | 3,10 | 1,00 | 3,10 | 1,00 | 3,10 | ns see Tig.
Read
Address set-up tRSAIl 3,20 — 3,20 — 3,20 - ns Fia. 7
Output delay twea | 200 | 6,10 | 2,00 | 6,10 | 2,00 | 6,10 | ns see Fig.
Output latch
Address set-up tRSA?2 850 | — |8560| — 850 | - ns see Fig. 8
Address hold tRHA 020 - |020| - |020| - ns see Fig. 9
Write
Address set-up tWSA 3200 - |320| - (320 | - ns
Address hold tWHA | 020 | — |020| — [020]| — |ns
Data set-up twsD 6,20 - 6,20 - 6,20 —_ ns see Fig. 10
Data hold tMWS 0,20 - 0,20 - 0,20 - ns
Pulse width tw 5,20 - 5,20 — 5,20 - ns
Master reset
Pulse width hold tm 13,7 — 13,7 - 13,7 — ns see Fia. 11
MR to WE disable | typw | 184 | — | 184 | — | 184 | — |ns e Fig.
MR to Qp tMQ 3,70 - 3,70 - 3,70 - ns see Fig. 12
Transition ti
ransition time gh'{*_ 050 | 230 | 0,50 | 2,30 | 0,50 | 2,30 | ns | see Figs 3,4
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100145

FLATPACK PACKAGE

0°c +25°C +85°C

description symbol unit remarks

min. | max. | min. [ max. | min. | max.
Access/Recovery
Address access tAA 200|650 | 200 |6,50 | 200 |6,50 |ns see Fig. 5
Output recovery tQR 1,00 { 290 | 1,00 {290 | 1,00 | 290 |ns Fia. 6
Output disable tap 1,00 | 2,90 | 1,00 | 2,90 | 1,00 | 2,90 | ns see F1g.
Read
Address set-up tRSAI 3,00 - 3,00 — 3,00 — ns Fia. 7
Output delay twEQ | 2,00 | 590 | 2,00 | 590 | 2,00 | 590 |ns see Tig.
Qutput latch
Address set-up tRSA2 8,30 - 8,30 - 8,30 — ns see Fig. 8
Address hold tRHA 0,00 - 0,00 - 0,00 — ns see Fig. 9
Write
Address set-up tWSA 3,00 | - 3,00 - 3,00 - ns
Address hold tWHA 0,00 | — 0,00 - 0,00 - ns
Data set-up tWwsD 6,00 - 6,00 - 6,00 — ns see Fig. 10
Data hold tyws | 000 — [000| — |000| — |ns
Pulse width tw 500 — |500| — |500| — |ns
Master reset
Pulse width hold t™ 13,5 — 13,56 — 13,6 — ns Fig. 11
MR to WE disable | tynw | 182 — | 182 — [182] — |ns see T1g.
MR to Qp tMa 3,60 — 3,60 - 3,650 - ns see Fig. 12
Transition time gh': 050 | 2,20 [ 0,50 | 2,20 | 0,50 | 2,20 | ns | see Figs 3, 4
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16 x 4 read while write register file

100145

e VS VIS T ke

VEE
PULSE o
GENERATOR -;—
7 b ll E\
L1 l 10nF
scope
channel A 1o
Re ” inputs
7 111 | 1
24 23 22 21 20 19
—1 18—
—2 17—
—3 16—
D.U.T.
—a 15—
—5 14—
—6 13—
7 9 10 11 12
500 i .
\ l L 5082
509
L2
o scope
.J. _I_ _I. ~O channel B
470 20 4
nF l nFl CLI Rt
. 7 Vee 7 7 7291440

Fig. 3 Switching time test circuit.

Vee1=Vec2=+2V;VEE=—-25V;

L1 = L2 = equal length 50 £ impedance lines.

R¢ = 50 Q terminator internal to scope.

Decoupling 0,01 uF from ground to V¢ and VEE.

All unused outputs are loaded with 50 £ to ground.

C_ fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7+0,1ns 0,7+£0,1ns
-~ I~

+1,05V
80%
INPUT 50%
20%

+0,31V

7287818

Fig. 4 Transition times.
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100145

Fig. 5 Access time. Fig. 6 Recovery time.
WE{ or WE2 =H;0Eq =0Ep=1L

———————————— -\ .
Qn (Data from latches) ) (from array)
—

Fig. 7 Read timing

—_—— - _..\
ARn (old address)

(new address) AR, (old address) (new address)

N e e N e e e
|tR5A2 -tR!rA
WE \ WE \

Fig. 8 Output latch timing (Set-up) Fig. 9 Output latch timing (hold)
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16 x 4 read while write register file 100145

Fig. 10 Write mode set-up and hold times

Mnm MRI

f— tm —-'l._.!tMHW | L_tMQ_..|

AN 2 X

Fig. 11 Master reset
pulse width and hold time.

Fig. 12 Output disable time.
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ECL 100K SERIES

100150

HEX D LATCH FLIP-FLOP

The device is composed of six latches wih data inputs, data outputs and complements. All latches have a
common reset and enable. A Q-output follows its D inputs when both Ea and Eb inputs are low. When
either Ea or Ep, {or both) are HIGH the latches store the last valid data present on their D input. Before
Ea or Ep go HIGH the R input overrides all other inputs and makes the Q-outputs LOW.

E, E, RVEe D3 D

n000nn

W 24 23 22 21 20 19 L
2] e ) 173 Do
o] 16— %
[e7 e P I s o)
Qs 5 Moy
Qs 8 9 10 2 AN

UUUUUU

Q3 Q3Vec1Vee282 @2

Fig. 1 Pin designation. Slim cerdip and flat pack packages

QUICK REFERENCE DATA

Supply voltage VEE
Operating ambient temperature Tamb
Average propagation delay
DATA tPLH.tPHL
ENABLE PLHPHL

Power consumption per package Pav

typ. —45V

0 to +85°C
typ. 0,85ns
typ. 1,20 ns
typ. 460 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100150Y: 24-lead flat-pack; ceramic (SOT-138).
100150F : 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100150 J L

TRUTH TABLE

INPUTS QUTPUTS
D E, Ep R Q Q
17(14) 23(20) 24(21) 22(19) 15(12) 16(13)
18(15) 23(20) 24(21) 22(19) 13(10) 14(11)
19(16) 23(20) 24(21) 22(19) 11( 8) 12( 9)
20(17) 23(20) 24(21) 22(19) 7( 4) 8( 5)
1(22) 23(20) 24(21) 22(19) 5( 2) 6( 3)
2(23) 23(20) 24(21) 22(19) 4( 1) 3(24)
H L L L L H
L L L L L
X X H L no change
X H X L no change
X X X H H L
Positive logic
H = 1 = HIGH state (the more positive voltage)
L =0 = LOW state (the less positive voltage)
x = state is immaterial (H or L)
RATINGS see Family Specifications
D.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; unless otherwise specified;
Veet = Vee2 = ground; Tamp = 0 to +85°C
description symbol min. typ. max. unit remarks
Input current HIGH
R input HH - - 450 KA Vin = VIHmax
Dy, inputs IIH — — 340 uA
Ea Ep HiH - - 520 A
Input current LOW L 0,5 - - HA Vin = ViLmin
Supply current —lgg 79 102 159 mA inputs open
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Hex D latch flip-flop 100150
(14) (15) (16) 17 (220 (19)  (20) (21)
17 18 19 20 12 23 24 2(23)
| 111
g D, 0, 03 D4l R
L 21 (18)
[ R 71 — 1 — 1 —10(7)
1 1 | | I
3 D E D E D E D E D o)
R R R R R I
Q_OT Qo 5-11 Qy (—1_2T Qp 0_3T Q3 0] q 3] Qs
| | | |
B 16 13 14 1 12 7 8 5 6 4 3

(12) (13)

(10) (11)

(8)

(9)

(4)

(5)

(2)

(3) (1) (24)

Fig. 2 Logic diagram. Pin numbers of SLIM CERDIP package are between brackets.

A.C. CHARACTERISTICS
VEg =—4,21to0—48V;Vcct = Vee2 = ground

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol unit | remarks
min. | max. | min. | max. | min. [ max.
Propagation delay
Dn to output PLH | 045150 | 0,50 (1,40 | 0,50 |1,50 | ns
E 10 OUTPUT PHL see Figs 3 and 4
to PLH | 075 |2,05 | 0,75|1,85 | 0,75 [2,06 | ns
tPHL
R to OUTPUT :F",h"‘_' 0,80 | 2,40 | 0,90|2,40 | 0,90 |2,60 | ns | see Figs3and5
Transition time gh*: 045|150 | 045|150 | 045|160 | ns | see Figs 3 and 4
DATA input
set-up time ts 0,70| — 0,70 - 0,70 | — ns so6 Fio. 6
e rig.
hold time th 070 — 070 — |070| — |ns g
RESET input
release time ty 2,10| — 2,10 — 210 — ns see Fig. 5
Pulse width
Eab LOW tpwL | 250 — | 250 — [250| — | nms see Fig. 4
R HIGH tPWH 250| - 250 - 250 | — ns see Fig. 5
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100150

FLATPACK PACKAGE

0°c +25°C +85°C
description symbol unit | remarks
min. max. | min. max. | min. max.
Propagation delay
Dp, to output tPLH
why | 045 1,30 | 050 1,20 | 0,50 1,30 | ns | (opica g
EtOUTPUT | ®LH | 575 185 | 0,75 1,65 | 0,75 1,85 | ns
tPHL
R to OUTPUT :":ht 0,80 2,20 | 0,90 2,20 | 0,90 2,40 | ns | see Figs3and5
Transition time g'ﬂ 045 1,50 | 0,45 1,50 | 0,45 1,50 | ns | see Figs 3 and 4
DATA input
set-up time ts 060 - 060 — 060 — ns .
. see Fig. 6
hold time th 060 — 060 — 060 -— ns
RESET input
release time ty 200 - 200 - 200 - ns see Fig. 5
Puise width
Eap LOW tpwL | 250 - [250 - |250 - |ns see Fig. 4
R HIGH tPWH 250 -— 250 - 250 - ns see Fig. 5
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Hex D latch flip-flop 100150

VEE
PULSE o
GENERATOR -;—
” I t\
scope L1 10nF ~ PULSE
channel A -;— GENERATOR
R z 7 50
t Q
l ,
24 23 22 21 20 19
—1 18—
—2 17—
3
D.U.T.
4
5
6 1
500 (6x) L7 8 T_io 112 | 500 (5x)
| scope
channel B

470 20

nF l nF
’ 7 Nge 7291441

Fig. 3 Switching time test circuit.

Vee1=Vec2=+2ViVEE=-25V;

L1 = Lo = equal length 50  impedance lines.

R¢ =50 Q terminator internal to scope.

Decoupling 0,01 uF from ground to V¢ and VEE.

All unused outputs are loaded with 50 £2 to ground.

C fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,71+0,1 ns —» -—
—_————— +1,05Vv
\
DATA 7
+0,31V
+1,05V
ENABLE transparent latched transparent
+0,31V
tPHL tpw *.l
tPLH tPHL tPHL
> <~ tpLH <tpH™
______ - —_——

-
80 %-\
OQUTPUT
20%

e e e

THL 'TLH >
Fig. 4 Enable times waveform.

- 7287835
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100150

o ——— o —
/
DATA 50%
/
e e e e e e i e e e e . . e e . S e S S S . . e <
ENABLE transparent 50% latched

t, (release time) ——————>|

OUTPUT

7287834

Fig. 5 Reset times waveform.

ENABLE 50%

7287833

Fig. 6 DATA set-up and hold times.

Notes tg is the minimum time before the transition of the enable that information must be present at
the data input.
tp, is the minimum time after the transition of the enable that information must remain un-
changed at the data input.
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ECL 100K SERIES 100151

HEX D MASTER-SLAVE FLIP-FLOP

The device contains six flip-flops with direct and compiement data outputs, a common reset (R} and a pair
of common clock inputs. Data enter the flip-flop on the LOW to HIGH transition of one of the two clock
inputs.

CpbCpa R VEe D3 D2

O0000Mm0

04 (24 23 22 21 20 19 b
D 2 17100
Qs )3 16109
(oY s P 15100
o, s 12w ]
7 m— 0o ai

67 8
Gz Q3
Fig. 1 Pin designation. Slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. —-4,5V
Operating ambient temperature Tamb 0to +85°C
Average propagation delay (Clock) tPLH.PHL typ. 1,7ns

Power consumption per package Pav typ. 615 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100151Y: 24-lead flat-pack; ceramic (SOT-138).
100151F : 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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TRUTH TABLE

INPUTS OUTPUTS
D Cpa Cpb R Q Q
17(14) 23(20) 24(21) 22(19) 15(12) 16(13)
18(15) 23(20 24(21) 22(19) 13(10) 14(11)
19(16) 23(20) 24(21) 22(19) 11( 8) 12( 9)
20(17) 23(20) 24(21) 22(19) 7( 4) 8( 5)
1(22) 23(20) 24(21) 22(19) 5( 2) 6( 3)
2(23) 23(20) 24(21) 22(19) 4( 1) 3(24)
H L e L L H
L L A L H L
H e L L L H
L a L L H L
X X H L no change
X H X L no change
X X x H H | L
X L L L no change
Positive logic
H = 1 = HIGH state (the more positive voltage)
L =0 = LOW state (the less positive voltage)
x = state is immaterial (H or L)
== LOW to HIGH transition
RATINGS see Family Specifications.
D.C. CHARACTERISTICS
Vee = —4,2 to —4,8 V; unless otherwise specified;
Vcet = Vee2 = ground; Tamp = 0 to +85°C
description symbol min. typ. max. unit remarks
Input current HIGH
R input HH - - 450 uA Vin = VIHmax
Dp, inputs IiH — - 225 A
CP,, CPp lH - - 520 uA
Input current LOW L 0,5 - - uA Vin = ViLmin
Supply current —lgg 98 137 210 mA Inputs open
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Hex D master-slave flip-flop

J L 100151

(14) 15) (16) (17 (19 @2) (20)(21)(23)
17 18 19 20 22 1 23]2i4 2
Do Dq D2 D3 {% Cpa pb| D5
VEE }— 21 (18)
[ |- T T T T 1 Vet b— 10 ()
C D c D (o} D c D C D c o]}
R Lr Ur g Ur YR Vecol— o ©
S o] af of Gl od &7 ol Gl a| &
| | | | | |
15 16 13 14 11 12 7 8 5 6 -4 3
(12) 131 o) (1) @) B @ B @ @ (1) (28
Fig. 2 Logic diagram
A.C. CHARACTERISTICS
VEg=-42t0—-48V;Vcet = Vee2 = ground
DUAL IN-LINE PACKAGE
0°c +25°C +85°C
description symbol unit | remarks
min. [ max. | min. | max. [ min. | max.
Propagation delay
P
CPaptoQ :":ht 0,80 (2,20 | 0,80|2,20 | 090|240 | ns | see Figs3and5
P
R to OTPUT :ﬁh*ﬂ 1,20 2,90 | 1,30 (3,00 | 1,20(3,10 | ns | see Figs3and6
Transition time ght 045|1,70 | 0,45|1,60 | 0,45 [1,70 | ns | see Figs 3, 5 and 6
DATA input
set-up time tg 095| - 090 — 095| — ns Fia. 7
hold time th 070 - |o070| — |070| — |ns | &7
RESET input
release time ty 230 — 230 — 260 — ns Fig. 6
Pulsewidth HIGH
CPab R tPWH 250 — 250 — 250 — |ns Figs 4,5
Toggle frequency frmax 375| — 375 | — 375 — MHz | Figs 5,6
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100151

FLATPACK PACKAGE

0°c +25°C +85°C
description symbol unit | remarks
min. | max. | min. {max. | min. | max
Propagation delay
CPa,ptoQ ;';}'—E 0,80 2,00 | 0,80 [2,00 | 0,90[2,20 | ns | see Figs3and5
R to OUTPUT :ghi‘ 1,20(2,70 | 1,30 [2,80 | 1,20{2.90 | ns | see Figs 3 and 6
Transition time ghi 045/1,70 | 0,45 |1,60 | 045170 | ns | see Figs 3, 5and6
DATA input
set-up time tg 0,75 — 0,70 | — 0,75| — ns Fig. 7
hold time th 060 — |060| — |060| — | ns | SEEFIO
RESET input
release time tr 220 — 220 | — 250 — ns Fig. 6
Pulsewidth HIGH
CP,pR tpwH | 250 — {250 — [250| — | ns | Figs4,5
Toggle frequency fmax 375 | — 375 | — 375 | — MHz| Figs 5,6
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Hex D master-slave flip-flop 100151
VEE
PULSE ~
GENERATOR -j;—
4 —
scope L1 onfF PULSE
channel A GENERATOR
t Q
: HEEN ;
24 23 22 21 20 19
1 18—
—q2 17 p—
3 16
D.U.T.
4 15
5 14
6 13
500 (6x) L7 8 9 10 1112 | 500 (5x)
scope
‘[T_" channel B
470 20
nF l nFl
4 7 Nee 7291441
Fig. 3 Switching time test circuit.
Vee1=Vee2=+2V, VEg = -25V;
L1 = L2 = equal length 50 £ impedance lines.
R{ =50 Q terminator internal to scope.
Decoupling 0,01 uF from ground to V¢ and VEE.
All unused outputs are loaded with 50 £2 to ground.
C fixture and stray capacitance < 3 pF.
Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.
500
——+—N
Vee
l
D Q /\Lz scope
ﬁ;‘ © channel B
PULSE ~ 7 [,
GENERATOR -j;-
i cp o ’
scope ° ,-\U
channel A _;_
Rtg 4 VEE 7287823
Fig. 4 Toggle frequency test circuit.
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100151 J l

DATA
0,7+0,1ns 0,7+0,1ns
— - — -
+1,05V
80%
cLocK 50%
/ 20%
+0,31V
1/f (max) TPWH ——
TRUE
OUTPUT
tPHL _,
tPLH
COMPLEMENT
OUTPUT
- —»l le—tTHL 7291455
Fig. 5 Propagation delay (Clock) and transition times.
0,7+0,1ns 0,7+0,1ns
- - _.| r_
+1,05V
80%
cpa' Cpb 50%
20%
+0,31V
«—pWH —>|  tg
CLOCK
tPHL
tPLH
TRUE
ouTPUT
COMPLEMENT
ouTPUT
7 N20%
t t
lTHL ) jTLH
TLH THL 7287815

Fig. 6 Propagation delay (Reset).

402 May 1984



Hex D master-slave flip-flop 100151

——— +1,05V
DATA 50% 50%
+0,31V
—>l tg |e— th —=i
/ +1,05V
CLOCK 50%
+0,31V

7291457

Fig. 7 Set-up and hold times.

Notes tg is the minimum time before the transition of the clock that information must be present at the
data input.
tp is the minimum time after the transition of the clock that information must remain unchanged
at the data input.
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ECL 100K SERIES

100155

QUADRUPLE 2-WAY MULTIPLEXER-LATCH

The device has four flip-flops with direct and complement data outputs, a common reset (R} and a common
clock input, fed by a 2-input negative AND gate (Eq, E2) and data inputs from a 2-way multiplexer.

Each multiplexer has two data inputs selected by two common address inputs (Sg, S1). One address input
is complemented, so the address inputs can be connected together to form a single seiect input.

(20)
gés
(19) 121 (1) (24) (23) (22) (15) (14) (13) (12)17) (16)
22 |24 4 3 2 1 18 17 16 15 20 19
R | E32 D14 Dog D1c Doc D1p Dob D1a Dga S1 So
1 Ll i |
| _Vcer
9 (6)
Ll ] I L L
| Vcc2
10 (7)
5 A i VEE
L_ € o L ° L ° L E ° | 22 (18)
Co Co Co Co
1 ? 1 T ] T |
T T T 1 T T 1 T
Qqy Qg [o % Qc Gp Qb Q, Q,
6 5 7 8 11 12 14 13
(3) (2) (4) (5) (8) (9) (11) (10)
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE typ. 45V
Operating ambient temperature Tamb 0 to +85°C
Average propagation delay (DATA) tPLHAPHL typ. 1,1ns
Power consumption per package Pay typ. 420 mW
FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION
100155Y: 24-lead flat-pack; ceramic (SOT-138).
100155F : 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100155

TRUTH TABLE

B2E

R VEgS1 So

annnnn

D1c:
Boq [
D1g [
(2] s
Qi —]

Doc T3

2

3
4
5

6

24 23 22 21 20 19
18

[—101p

171 Dou
16 [ D1,
15[ D0a
e,

u

13
s 10 11 12 1%

uutl

Veer Voc2 8 G

Fig. 2 Pin designation. Slim cerdip and flat pack packages.

INPUTS OUTPUTS
R Eq Ep $1 So D1 Do o] Q
22(19) 23(20 24(21) 20(17) 19(16) 16(13) 15(12) 14(11) 13(10)
18(15) 17(14) 11( 8) 12! E—J)
2{23) 1{22) 7{ 4) 8( 5)
4( 1) 3(24) 6( 3) 5( 2)
H X X X X X X H L
L L L H H H X L H
L L L H H L X H L
L L L L L X H L H
L L L L L X L H L
L L L L H X X H L
L L L H L H X L H
L L L H L X H L H
L L L H L L L H L
L H X X X X X no change
L X H X X X X no change

Positive logic

H = 1 = HIGH state (the more positive voltage)
L =0 = LOW state (the less positive voltage)
x = state is immaterial (H or L)

RATINGS see Family Specifications.
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Quadruple 2-way multiplexer-latch

100155

D.C. CHARACTERISTICS

VEE = —4,2 to —4,8 V; unless otherwise specified; Voot = Vcea = ground; Tamp = O to 85°C

description symbol min. typ. max. unit remarks
Input current HIGH
R input Iy - - 430 uA Vin = ViHmax
Dn inputs lH - - 340 uA
En inputs lH - - 350 uA
Sn inputs IHH - - 220 HA
Input current LOW I 0,5 - - uA Vin = ViLmin
Supply current —Igg 66 93 133 mA inputs open
A.C. CHARACTERISTICS
VEg =-4,2t0 -48V;Vce1 = Vec2 = ground
DUAL IN-LINE PACKAGE
0°c +250C +85°C .
description symbol - - - unit | remarks
min. { max. min. | max. min. { max.
Propagation delay
Dpto Q PLH | 050|190 | 0,60(1,85 |0,50 (1,90 | ns
tPHL
Sn to output :‘;h’; 1,503,650 | 1,50 (3,40 | 1,50 3,50 | ns || see Figs 3 and 4
Entooutput | tPLH | 990|250 | 1,00{2,40 | 1,00 |2,50 | ns ‘
tPHL
R to output {PLH 1090|300 | 090|290 090(3,00 | ns | see Figs3and 5
Transition time ght 0,60 |2,20 | 0,60|2,10 | 0,45 (2,20 | ns | see Figs3and 4
Set-up time
Dn g 090| — |090| — |090| — |ns _
Sn s 280| — |250| — |280| — |ns || seeFio-6
Hold time
Dn th 050 — |050| — [050| — |ns || ,
Sn th 06| - |-06| — |-06| — |ns |/seeFia.6
Release time tr 220 — 2,20 — 220 — ns see Fig. b
Pulse width HIGH
R tpwH | 250| — | 250 — |250| — |ns see Fig. 5
Pulse width LOW
En tPWL 250 — 250, — |[250| — | ns see Fig. 4
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100155

FLATPACK PACKAGE

0°c +250C +85°C
description symbol unit | remarks
min. [ max. | min. | max. | min. | max.
Propagation delay
DntoQ PLH | 050(1,70 | 060165 | 0,50 [1,70 | ns
tPHL ‘
Sn to output :":h? 1,50 (3,30 |1,50(3,20 | 1,50 [3.30 | ns |! see Figs3and 4
Entooutput | PLH | 5941530 |1,00(220 | 1,00 [2,30 | ns l
tPHL

R to output :g:': 0,90 (2,80 | 0,90(2,70 | 0,90 [2,80 | ns | see Figs3and5
Transition time gh’: 0,60 (2,20 | 0,602,10 | 0,45 (2,20 | ns | see Figs3and 4
Set-up time

Dn tg 080 — |080| — |08 ]| — |ns | .

Sn ts 260| — [230| — |260| — |ns |/ e€Fio-6
Hold time

Dp th 030 — 030 — 030 | — ns || .

S t 08| - |-08| - |-08| — |ns |eeFioB
Release time 1y 200 — 200 — 200 | — ns see Fig. 5
Pulse width HIGH

R tPWH 250 | — 250 — 250 | — ns see Fig. 5
Pulse width LOW

En tPWL 250 | — 250 — 250 | — ns see Fig. 4

408
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Quadruple 2-way multiplexer latch 100155

VEE
PULSE
A/ —;- GENERATOR
10nF
Z
[ [ | AL scope‘ R
24 23 22 21 20 19 ~O channel
P el | B
Rt
—2 17— E
—{3 16 }— 7
D.U.T.
—4 15 p—
5 14 —
6 13 |
509 (4x) LT 9 10 11 12 509 (3x)

4

scope

| channel B
470 20
nF l nF l
4 4
Vee 7291442

Fig. 3 Switching time test circuit.

Vee1=Vee2=+2 Vi VEE=-25V;

L1 = Lo = equal length 50 & impedance lines.

R¢ =50 Q2 terminator internal to scope.

Decoupling 0,01 uF from ground to V¢ and VEE.

All unused outputs are loaded with 50 £2 to ground.

C\_ fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,701 ns—«»ﬂ

—_———— +1,05V
\
DATA )
+0,31V
+1,05Vv
ENABLE transparent latched transparent
+031V
tPHL
tpLH
—
______ Y
OUTPUT
) T
N e e e e e e o — —— . f—
ITHL TTLH > 7287835

Fig. 4 Enable times waveform.
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100155

f————— e —
/
DATA 50%
/
e e e . e e S o i S S S S S S S S S . s S . <
ENABLE transparent 50% latched X transparent
| tow | t, (release time) ————————>
RESET

OUTPUT

7287834

Fig. 5 Reset times waveform.

+1,05V
S0.59 50%
+0,31V
—l t5 e th —
+1,05Vv
DATA 50%
+0,31V

|t ja——th —»

/ +1,05V
EPEZ 7 50 %

+0,31V
Fig. 6 Set-up and hold times waveforms.

7287832

Notes tg is the minimum time before the transition of the clock that information must be present at the
data input.
tp, is the minimum time after the transition of the clock that information must remain unchanged
at the data input.
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ECL 100K SERIES

100158

8 BIT SHIFT MATRIX

The 100158 circuit shifts data bits. The three S inputs give the shift count from zero to seven. The M

input forces a LOW level on the higher order bits for fill shift or enables and end around shift.

Dg S2 M VEe St So

od; o Q00000
%C2 Ds 24 23 22 21 20 19
as s Ds Ds 1 18 JD3
Qs Q4 Ds  pg 2 1702
Veez s S2
D7 ( 3 1 s |02}
Veer 56 Y] 7
veez 7 vgg @[ 15[)Dg
Q3 e $1 ag C5 R s o1}
Q209 60S o —] 13
5 6 Q
01 c 10 15 03 7 8 9 10 11 12
R TIUUT
Do 12 Dy Q4 VecaVee1Vee2Q3 Q2

Fig. 1 Pin designation: slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. —45V
Operating ambient temperature Tamb 0to +85°C
Average propagation delay (DATA) tPLHtPHL typ. 19ns
Power consumption per package Pp typ. 530 mW
FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION
100158Y: 24-lead flat-pack; ceramic (SOT-138)
100158F: 24-lead dual in-line; ceramic (cerdip) (SOT-149)
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100158

TRUTH TABLE

INPUTS OUTPUTS

M S22 St S0 | Q7 0 05 Q4 03 Q2 Q01 Qo | mode
22 23 20 19 4 5 6 7 1M1 12 13 14
(199 (200 (17 (16)| (1) (2 (3) (4) (8 (9 (100 (11)

x L L L D; Dg Ds Dg D3 D2 Dy Dp | noshift

L L L H L Dy Dg Ds Dg D3 D3 Dy | leftshift

L L H L L L D7 Deg Ds Dg D3 Do

L L H H L L L D7 Dg Dg Dy D3

L H L L L L L L Dy Dg Ds Dy

L H L H L L L L Dy Dg Dg

L H H L L L L L L D7 Dg

L H H H L L L L L L L D7

H L L H Do Dy Dg Ds Dg D3 D2 D1

H L H L D1 Dp Dy Dg Ds Dg D3 Do

H L H H Dp D1 Dg Dy Dg Dg Dg D4 | end around carry

H H L L D3 D Dy Dg Dy Dg Ds D4

H H L H Dg D3 D2 1 Do Dy Dg Dg

H H H L Dg Dg D3 Dz D1 Dg Dy Dg

H H H H Dg Ds Dg D3 D2 Dj Do D7

Positive logic
H = 1 = HIGH state (the more positive voltage)

L = 0 = LOW state (the less positive voltage)

x = state is immaterial (H or L)

RATINGS see Family Specifications.
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8 Bit shift matrix 100158

M
4
Q7

|

|

T
S2
23
{20)

o)

(8)
Q3

(3)
6
Qs
|
™ ™ — q gﬁ‘% 5‘
T
L
T
S
20
19 (17

]
D7
3
(24)

De
2
(23)

8og |
] R
o

—C= -
S08 - ’ 3§

1
|-

18
(15)

1
|-
D3

(4)

17
(14)

1
L]
D2

) ¢
[
[ —
D1
16
(13)

15

?’ l
T

Vee So Do
19

(18) (16) (12)

21

T

T

9 (6) Ve —
10 (7) Voo —
8 (5) VCCZ -

Fig. 2 Logic diagram.
Pin numbers of slim cerdip packages are between brackets.
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100158

D.C. CHARACTERISTICS
VEE = — 4,2 to - 4,8 V; unless otherwise specified; Vccq = Vg2 = ground; Tamp = 0 to +85°C

description symbol min. typ. max. unit remarks
input current
HIGH IIH - — 220 uA Vin = VIHmax
Low e 05 - - LA Vin = ViLmin
supply current —lgg 84 118 205 mA inputs open
A.C. CHARACTERISTICS
VEg=-4,21t0-48V; Vet = Vee2 = ground
DUAL IN-LINE PACKAGE
0°c +25°C +85°C
description symbol unit remarks
min. [max. | min. | max. | min. | max.
Propagation delay
Dptooutput | PLH | 4401300 | 1,10{2,90 | 1,10 [3,10 | ns
PPHL
M to output PLH | 115 (4,40 | 1,25|4,40 | 1,15 {4,70 | ns
tPHL P
see Figs 3 and 4
Sp, to output tPLH
1,70 |4,50 | 1,70 14,50 | 1,70 (4,80 | ns
tPHL
Transitiontime | f7TLH | 601590 | 0,50|2,20 | 0,50 |2,20 | ns
TTHL
FLATPACK PACKAG
0°c +25°C +85°C
description symbol unit remarks
min. | max. | min. [ max. | min. | max.
Propagation delay
Dntooutput | PLH | 4491280 | 1,10]2,70 | 1,10 |2,90 | ns
tPHL
M to output PLH | 1,15(4,20 | 1,25 (4,20 | 1,15 4,50 | ns
. . . tPHL see Figs 3 and 4
n to outpu PLH 1,70 (4,30 | 1,70 (4,30 | 1,70 |4,60 | ns
tPHL
Transition time gh*: 0,50|2,20 | 0,50|2,20 | 0,50 2,20 | ns
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18 Bit shift matrix

100158

V
PULSE ~ EE
GENERATOR —;;’-
7 | E\
10nF
scope L1

channel A
Re

24 23 22 21 20 19
1

D.U.T.

o o h W N =
o

508 (4x) 508 (3x)

7 |
L2 scope

f -I- l _.;_ O channel B
470 20 cL 7
F F

Vee 7 7291444

4

Notes:

Vee1=Veez2=+2V,VEE=-25V;

L1 = L2 = equal length 50 £ ‘impedance lines.

R = 50 £ terminator internal to scope.

Decoupling 0,01 uF from ground to V¢ and VEE.

All unused outputs are loaded with 50 £2 to ground.

C = fixture and stray capacitance < 3 pF.

Pin numbers shown are for FLAT PACK. For dual in-line package see logic symbol.

0,7+0,1ns 0,7+0,1ns
— |- — |-
+1,05V
80%
INPUT 50%
20%
+0,31V

OQuUTPUT

tTHL ~—> <~ tTH

7291456

Fig. 4 Propagation delay and transition time waveforms.
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ECL 100K SERIES J L 100160

DUAL 9-BIT PARITY GENERATOR/8-BIT COMPARATOR

The two parity generators each accept a 9-bit data word (Da+Dan, Dp+Dbn) and give a parity indication
at their respective outputs (Qg, Qp) which is HIGH when the sum of the HIGH bits of a data word is
EVEN, and LOW when the sum is ODD. Expansion into other 100160 parity generators to facilitate
words greater than 16 bits can be made using bits Da, Dp as these have an extremely short propagation
delay between input and output.

An 8-bit comparator is included which compares bits Da0 to Da7 with bits DpQ to Dp7 and gives a LOW
output (C) when the two groups are equal.

Dp2Db1 Dpo VEE Da7 Dag

0annmnn

24 23 22 21 20 |9

Dp3 18] Das
Dpa 2 17)0a8
Dps é 3 16 [ Da3
Dpg ]2 15 ’;:Daz
Dp7 s " Da1

Polde; 5 g 10 11 120 D20

uguuuy

Q, € Vee1Vec2Qa Da

Fig. 1 Pin designation: slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. 45V
Operating ambient temperature Tamb 0 to +85°C
Average propagation delay tp typ. 1,8ns
Power consumption per package Pav typ. 350 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100160Y: 24-lead flat-pack; ceramic (SOT-138)
100160F: 24-lead dual in-line; ceramic (cerdip) (SOT-149)
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100160

1 23 20 18 14
2) (24) (22) (20) 17) (15) (13) a1
Db Dby Dby Db, Day Dag a3 Day
6 4 2 22 12 19 17 15 13
3) (1) (23) (21) (19) 9) (16) (14) (12) (10)
Db DTG Dl|)4 DT3 leu Da D?a Dla4 Day Dag
] ]

Qa  Veer Veco Vee
® @ o 8
n 9 10 21

£
& O

Fig. 2 Logic diagram. Pin numbers of SLIM CERDIP packages are between brackets.

TRUTH TABLE
INPUTS OUTPUTS
Da, D0 to D7 Dy, Dpg to dp7 (o} Qb c
sum of H bits ODD L
sum of H bits EVEN H
sum of H bits ODD L
sum of H bits EVEN H
D0 = Dpo and
D31 =Dp1 and
Da2 = Dp2 and
Da3 = Dp3 and L
Dag = Dp4 and
Da5 = Dps and
Da6 = Dpg and
Da7 =Db7
all other combinations H
H = HIGH level L = LOW level X = Don't care

RATINGS see Family Specifications
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Dual 9-bit parity generator/8-bit comparator

100160

D.C. CHARACTERISTICS

VEE =—4,2t0 —4,8V; Vect = Vee2 = ground; Tamp = 0 to +85°C; unless otherwise specified

description symbol min. typ. max. unit remarks
Input current HIGH
Da, Dp liH - - 340 nA Vi =V
Dan» Dbn hH _ . 240 uA in IHmax
Input current LOW I 0,5 - - uA Vin = ViLmin
Supply current —lgg 57 78 115 mA Inputs open
A.C. CHARACTERISTICS
VEg=-42t0 48V;Vcct = Vg2 = ground
DUAL IN-LINE PACKAGE
0°c +25°C +85°C
description symbol unit remarks
min. [ max. | min. |max. | min. | max.
Propagation delay
DanDbnt0 QaQb | tPLH | 4301430 | 1,30 [4,10 | 1,30 4,30 | ns
tPHL
Da.Dp to QaQp PLH 0,50 (1,60 | 0,50 {1,60 | 0,50 (1,60 | ns
tPHL .
D. Dpe to G ¢ see Figs 3 and 4
an-“bn 10 PLH 1,20(3,30 | 1,20 (3,10 | 1,20 {3,30 | ns
tPHL
Transition time YTLH | 0.40(1,70 | 0,40 1,65 | 0,40 (1,65 | ns
TTHL
FLAY PACK PACKAGE
0°C +250C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. | max.
Propagation delay
DanDbnt0Qalp | tPLH | 1351410 | 1,30(3,90 | 1,30|4,10 | ns
tPHL
DaDbt0QaQb | PLH | (50(1,40 | 050|140 | 050|140 | ns
tPHL -
Do Di to & ) see Figs 3 and 4
an-“bn 10 PLH 1,20(3,10 | 1,20 [2,90 | 1,20{3,10 | ns
TPHL
Transition ti
ransition time :Iﬂ'fL‘ 0,50|1,70 | 0,50 [1,65 | 0,50 (1,65 | ns
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100160

VEE
10nF

[

24 23 22 21 20 19
1 18 p—
—? 17— ~ PULSE
—3 16— j;— GENERATOR
D.U.T. 4
—{4 15—
—5 14— L1 scope
—e 13 channel A
7 9 10 11 12 7 Rt
50Q ]
4
y 500 L2 scope
J- -I_ -L —; channel B
470 20
nF l nFl CLI ’ Rt
4 7 Vee 4 4 7291445

Fig. 3 A.C. test circuit.

Notes:

Vee1=Vec2=2ViVEg=-25V

L1 = Lo =50 Q impedance lines of equal length;

Rt = 50 £ termination to scope;

C = fixture + stray capacitance < 3 pF;

All unused outputs are loaded with 50 £ to ground.

Pin numbers shown are for flat pack, for dual in-line package see logic diagram.

0,7%£0,1ns 0,7+0,1ns
: +1,06V
80% X
INPUT 50%
20%

OUTPUT

-
tPLH tPHL 7288190.1

Fig. 4 Propagation delay and transition times.
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ECL 100K SERIES

100163

DUAL 8-BIT MULTIPLEXE

R

The two multiplexers of the 100163 each have eight data inputs (Dan, Dpn), one data output (Qa, Qp) and
a common, 3-bit address input (Sp). One data input per multiplexer is selected by the common address and
directed to the respective outputs. Polarity of the data is not changed. Ground may be used as a substitute

for HIGH levels at the address inputs.

Dp7 S2 Sy VEE Sp Da7

Onnmanm

bps 1 24 23 22 21 20 19,
Dps ]2 17
Dpe T3 16
D3 4 15
bp2 s 14
16, 5 o 10 11 12"

Dag
E Das
[ 1Daa
[ Da3
[ 1Da2
[—1Da1

uuuiy

Fig. 1 Pin designation: slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Dpo Qv Vee1Vec2Qa Dao

Supply voltage VEE

Operating ambient temperature Tamb

Average propagation delay (DATA) tp

Power consumption per package Pav

typ.

typ.
typ.

—-4,5V

0 to +85°C

1,25ns
560 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100163Y: 24-lead flat-pack; ceramic (SOT-138)
100163F: 24-lead dual in-line; ceramic (cerdip; {SOT-149)
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100163

(4) (3) (2) (1) (24) (23) (22)(21)(17) (19) (22)(9) (10) (11) (12) (13) (14) (15) (16)

14 15 16 17 18 19

Dbo Db1 Db2 Dba Dm Db5 Dbs Db7 So S1 S2 Dao Da1 Da2 Da3Dgag Da5 Dag Da7

L1 1
| Vceen
9 (6)
o | Vcce2
HIRNDIRINTL 1w U] 10 (7)
| VEE
21(18)
|
Qp
8
(5)

Fig. 2 Logic diagram. Pin numbers of SLIM CERDIP packages are between brackets.

TRUTH TABLE
address data output
Sy Sq So Qa Qp
L L L Da0 Dpo
L L ‘H Da1 Db1
L H L Da2 Dp2
L H H Da3 Dp3
H L L Da4 Dp4
H L H Das Dps
H H L Da6 Dp6
H H H Da7 Dp7

H = HIGH level (or ground)
L = LOW level
x = Don't care

RATINGS see Family Specifications
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Dual 8-bit multiplexer

100163

D.C. CHARACTERISTICS

VEE=—4,2t0 —4,8V; Vce1 = Vee2 = ground; Tamp = 0 to +85°C; unless otherwise specified

description symbol min. typ. max. unit remarks
Input current HIGH
Dan. Dbn K - - 340 uA Ve = v
Sh hH _ _ 265 vA in IHmax
Input current LOW L 0,5 — - LA Vin = ViLmin
Supply current —lgg 76 125 161 mA Inputs open
A.C. CHARACTERISTICS
VEg=-4,2t0 4,8V;Vcct = Veg2 = ground
DUAL IN-LINE PACKAGE
0°c +25°C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. [ max.
Propagation delay
DanDpntooutput | 1PLH | 4551190 | 0,60 (1,90 | 0,65(200 | ns
tPHL
Sn to output :zht 1,10|2,80 | 1,10{2,80 | 1,20 |3,10 | ns see Figs 3 and 4
Transition time TLH | 050(1,75 | 0,50|1,70 | 0,50{1,70 | ns
tTHL
FLAT PACK PACKAGE
0°c +25°C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. | max.
Propagation delay
DanDpn tooutput | tPLH | 551170 | 0,60 1,70 | 0,65 (1,80 | ns
tPHL
Sn to output :g;‘l“_ 1,10|2,60 | 1,10|2,60 | 1,20|2,90 | ns see Figs 3 and 4
Transition time gh‘: 0,50 1,75 | 0,50| 1,70 | 0,50| 1,70 | ns
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100163

VEE

10nF

PULSE
§ “ +1,05V ._;_ GENERATOR
7

| [T v ons

24 23 22 21 20 19 —;— O channel A
7

D.U.T.

k_
16L—— ”

14—

[ T B SR X
o

13
7 8 9 10 1112

L }
50Q
scope

4 LG
_L _L l- —); O channel B
470 L 20 7
nF J,' nFl CLI Re
4 4 4 4

Vee 7291446

Fig. 3 A.C. test circuit.

Notes:

Veet1=Vee2=2ViVEE=-25V;

L1 = Lo =50 £ impedance lines of equal length;

R¢ = 50 £ termination to scope;

Decoupling 0,01 uF from ground to Vg and VEE;

C__ = fixture + stray capacitance < 3 pF;

All unused outputs are loaded with 50 £2 to ground.

Pin numbers shown for flat pack, for slim cerdip package see Fig. 2.

0,7+0,1ns 0,7+0,1ns

— | -— — -
+1,06V

80%
INPUT 50%
20%
| +0,31V
PHL—> - — <«— tPLH

QUTPUT

YTHL — <—TLH

7291456

Fig. 4 Propagation delay and transition times.
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ECL 100K SERIES

100164

16-BIT MULTIPLEXER

The 100164 output data (Q) is selected from one of sixteen data inputs (Dn). Seiection is made using a
4-bit address (Sq to S3). Polarity of the data is unchanged.

S3 S2 S1VEE S0 D15

noanmnn

24 23 22 21 20 19
1 18
2 17

3

6

4

5 4

1
6 8 9 10 11 n

1014
013
012

5[0y

D10

sF0

D3 1 ] Dy
Ds Q2 sl
Ds O3 [ Do Do ]
Dg [J4 D S3 Dy
D7 05 s,
veer Qe hs, 020
Veez 7 hvee 03
Qs D So o7y
Dg D015 p ]
Dg [ D14
Do 0 D13
Dy [ 012

Fig. 1 Pin designation: slim cerdip and flat pack packages.

QUICK REFERENCE DATA

U0l

Dg D7Veet Vec2 @ Dg

Supply voltage

Operating ambient temperature
Average propagation delay
Power consumption per package

VEE
Tamb

tp

Pav

typ. 45V

0 to +85°C
typ. 1,6ns
typ. 320mwW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100164Y: 24-lead flat-pack; ceramic (SOT-138)
100164F: 24-lead dual in-line; ceramic (cerdip) (SOT-1

49)
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100164

(8)

A\,
= e

A

A

a

Veer
9 (8)

| Vcce2
10 (7)

| VEE
21(18)

Dis D1a D13 D12 D1y
19 18 17 16 15

Dip Dg

I

Dg S3 D7Dg Sy DsDg Sq D3Dy Sg Dy

Do

14 13 12 24 8 7 23 65 22 43 2 2 1
(16) (15) (14) (13) (12) (11) (10) (9) (21) (5)(4) (20) (3)(2) (19) (1)(24) (17)(23) (22)

Fig. 2 Logic diagram. Pin numbers of SLIM CERDIP packages are between brackets.

TRUTH TABLE

address data output
S3 S2 St So Q
L L L L Do
L L L H D1
L L H L Dy
L L H H D3
L H L L Dy
L H L H Dg
L H H L Dg
L H H H D7
H L L L Dg
H L L H Do
H L H L D1p
H L H H D11
H H L L D12
H H L H D13
H H H L D14
H H H H D1s
H = HIGH level L = LOW level

RATINGS see Family Specifications

x = Don't care
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16-bit multiplexer

100164

D.C. CHARACTERISTICS
VEE=—-4,210 —4,8V; Vet = Vg2 = ground; Tamp = 0 to +85°C; unless otherwise specified

description symbol min. typ. max. unit remarks
Input current HIGH
Dp iIH — - 280 A
Vin =V
S0, S1. 52,83 IH - - 240 uA in ™ VIHmax
Input current LOW L 0,5 - - uA Vin = ViLmin
Supply current —Igg 49 71 105 mA Inputs open B
A.C. CHARACTERISTICS
VEg =-4,2t0 —4,8V;Vcer = Vg2 = ground
DUAL IN-LINE PACKAGE
0°c +25°C +85°C
description symbol unit remarks
min. |max. | min. | max. | min. | max.
Propagation delay
Dn to output PLH | 080220 | 090|235 | 090|255 | ns
tPHL
So.Sttooutput | TPLH | 4 451390 | 1,453,220 | 1,45(3,60 | ns
TPHL R
So Sat tout see Figs 3 and 4
2,33 to outpu PLH 1,10 (2,50 | 1,10]2,50 | 1,10(2,80 | ns
tPHL
Transition time TLH | 045{1,60 | 0,45|1,60 | 0,45|1,60 | ns
tTHL
FLAT PACK PACKAGE
0°c +25°C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. | max.
Propagation delay
Dp to output PLH | 080 |2,00 | 0,90]2,15 | 0,90(2,35 | ns
TPHL
So.S1tooutput | tPLH | 4451300 | 1,45(3,00 | 1,45(2,40 | ns
tPHL .
So Sat tout ¢ see Figs 3 and 4
2:>3tooutp PLH 1,10 2,30 | 1,10{2,30 | 1,10|2,60 | ns
tPHL
Transition i
ransition time TTLH | 045(1,60 | 0,45( 1,60 | 0,45(1,60 | ns
tTHL
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100164

VEE
N
10nF
PULSE o\ [ I I I
GENERATOR l
” 24 23 22 21 20 19
1 18—
scope L1 —2 17—
channel A
4 - D.UT N
Rt — 4 e 15 b—
7 -—5 14 )_
—6 13—
7 8 9 10 11 12
|

I

L2 scope

J_ _L _L —;— channel B
470 20
nF l nFl CL 4 Rt

4 4

Fig. 3 A.C. test circuit.

4
VCC 7291447

PR
OE

CcC

<2

=Vpe2=2V;VEg=-25V;

L1 = Lo = 50 £ impedance lines of equal length;

R{ = 50 £ termination to scope;

Decoupling 0,01 uF from ground to Vgc and VEE:

C| = fixture + stray capacitance < 3 pF;

All unused outputs are loaded with 50 £ to ground.

Pin numbers shown are for flat pack, for slim cerdip package see Fig. 2.

-

0,7+0,1ns 0,7+0,1ns

— - — -
+1,05Vv

80%
INPUT 50%
20%
\ +0,31V
tPHL— -—»] -«—tpLH

¥

QUTPUT

THL — - U7LH

7291456

Fig. 4 Propagation delay and transition times.
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ECL 100K SERIES 100165

UNIVERSAL PRIORITY ENCODER

100165 operates as a dual, 4-input or single, 8-input encoder, the operating mode is set by the mode
control input (M). The eight data inputs (Dy,) are latched and have a common enable (E). The highest
data pricrity, determined by the position of a HIGH bit in the input data group, is encoded to give a binary
address from the outputs (Qp). Complementary outputs (Qp) are also provided. In the dual mode, two
groups of four inputs are encoded to give two 2-bit binary outputs, together with group signal outputs
(GS1, GS2) which indicate that all bits of a data group are LOW. In the single mode, one group of eight
inputs is encoded to give a 4-bit binary output together with a group signal (GSp) which indicates that all
bits of the input data are LOW. The output enable signal (OE), when HIGH, forces all Q outputs LOW and
all Q and GS outputs HIGH.

Expansion into other 100165 encoders can be made by connecting the relevant group signal output of one
IC into the output enable input of the next.

D3 M E Vgg OE Dy

0000010

02 : '24 23 22 21 20 ‘?B:DS
o, 2 17 De
Dp C3 w6107
Q 4 w03
& e =1
a?: 9 10 1 ,2'3:(T2‘

ToUTuT

Qj Gg1Vee1Vee26s2Q2

Fig. 1 Pin designation: slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. -4,5V
Operating ambient temperature Tamb 0 to +85°C
Average propagation delay tp typ. 2,5ns
Power consumption per package Pay typ. 560 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100165Y: 24-lead flat-pack; ceramic (SOT-138).
100165F : 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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100165

(13) (14) (15 (16) (17)(19) (20) (21) (22) (23) (24)

16 17 18 19 2022 23 24 1 2 3

M D3 Do D1q Do
Il

D7 Dg Dg Dg E

E
| L 1 | L | l |
RS
Dol Y e
7T T4 [T
L M1 TS Veet
. r— — 9 (6)
- L C—l -
V
Veez
gl —
\7 N 10 (7)
]
]
1 v
| _l | | | |_|.7 ;_IT
Q3Q3 QzQ;  Gsp Gg1 Q1Q7 QgQg
15 14 13 12 11 8 7 6 5 4
(12)(11)  (10)(9) (8) (5) (4) (3) (2) (1)

Fig. 2 Logic diagram. Pin numbers of SLIM CERDIP package are between brackets.
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Universal priority encoder

100165

TRUTH TABLE
INPUTS OUTPUTS

E |OE|M|Dg|Dy|Dy| D3 |Dg|Ds |Dg|D7]|Qg| Q1 |Q2 |Q3 |GSq|GS2
L L L H X X X L L H
L L L L H X X H L H
L L L L L H X L H H
L L L L L L H H H H
L L L L L L L L L L
L L L H X X X L L H
L L L L H X X H L H
L L L L L H X L H H
L L L L L L H H H H
L L L L L L L L L L
L L H H X X X X X X X L L L L H H
L L H L H X X X X X X H L L L H H
L L H L L H X X X X X L H L L H H
L L H L L L H X X X X H H L L H H
L L |H L L L L H X X X L L H L H H
L L H L L L L L H X X H L H L H H
L L |H L L L L L L H X L H H L H H
L L H L L L L L L L H H H H L H H
L L H L L L L L L L L L L L L L H
X H X X X o X X X X X X L L L L H H
H|lL]|L binary value from data before E
H L H changed L to H

H = HIGH level

L = LOW level

x = Don't care

RATINGS see Family Specifications

D.C. CHARACTERISTICS

VEg=-4,2t0o—4,8V; Vot =Vee2 = ground; Tamp =0to +85°C; unless otherwise specified
description symbol min. typ. max. unit remarks
Input current HIGH IiH - - 230 HA Vin = ViHmax
Input current LOW L 0,5 - - uA Vin = ViLmin
Supply current —lgg 77 125 200 mA inputs open
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100165

A.C. CHARACTERISTICS

VEg=-4,2t0 -48V;Vcc1 = Veez = ground

DUAL IN-LINE PACKAGE
0°cC +250C +850C
description symbol unit | remarks
min. | max. [ min. [ max. | min. {max.
Propagation delay
DntoQ.Q PLH | 4 10]410 | 1,10 4,10 | 1,10 |4,60 |ns
tPHL .
b GS see Figs 3 and 4
nto PLH | 110(4,10 | 1,10]4,10 | 1,10 |4.40 | ns
B B tpHL
OBt0Q,Q PLH | 100|330 | 1,00(3,30 | 1,00 |3.40 | ns
tPHL
OE t0 GS ::;t:i: 1,00|330 | 1,00 3,30 | 1,00 3,40 | ns | seeFigs3and5
MtoQ,Q PLH | 990|360 | 1,00{3,60 | 1,00 (3,80 | ns
- tPHL
EtoQ.Q :’; LH 1140|470 | 140[4,60 | 140 |500 | ns | seeFigs3and4
Transition time g'}-{*: 045(140 | 045|140 | 045|140 | ns | seeFigs3,4and5
Set-up time Dp, tg 1,101 — 1,00 — 1,10 — ns
see Fig. 6
Hold time D, th 1,30 — 1,30 — 1,30 | — ns

432
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Universal priority encoder

100165

FLAT PACK PACKAGE

0°c +25°C +85°C
description symbol unit | remarks
min. |max. | min. | max. | min. |max.
Propagation delay
DntoQ.Q i"::’l*_ 110|390 | 1,10 (3,90 | 1,10 |4,40 | ns
see Figs 3 and 4
Dp to GS PLH | 110390 |1,10(3,90 | 1,10 (4,20 | ns
tPHL
EtQ,Q PLH | 100(3,10 | 1,00(3,70 | 1,00 |3,20 | ns
tPHL
EtoGS :ght 1,00 (3,10 | 1,003,170 | 1,00 3,20 | ns | See Figs3and 5
MtoQ,Q PLH | 990 (3,40 | 1,00 |3,40 | 1,00|3,60 | ns
L tPHL
EwoQ ;:';‘*: 1,40 |4,50 | 1,40 [4.40 | 1,40 4,80 | ns | see Figs3and 4
Transition time gh’: 045140 | 045 (140 | 045|140 | ns | see Figs3,4and 5
Set-up time D, tg 090 | — 080 — 090 | — ns
see Fig. 6
Hold time D, th 1,10 — 1,10 — 1,10 — ns
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100165

PULSE ~ VEE
GENERATOR _;_
’ I
wcope u 10nF
channel A
Ry 7
y 1 L] ||
24 23 22 21 20 19
—1 18—
—2 17—
1 —
. D.U.T. 6
4 15
5 14
6 13
509 (50 L7 8 9 10 1112 | 550 (4

L :

scope
l | channel B
470 20
nF l nFl
7
7 Vee 7 1z91448

Fig. 3 A.C. test circuit.

Notes:

Veec1=Vec2=+2V, VEE=-25V;

Lq = L2 = 50 Q impedance lines of equal length;

R¢ = 50 £ termination to scope.

Decoupling 0,01 uF from ground to Vg to VEE:

C = fixture + stray capacitance < 3 pF;

All unused outputs are loaded with 50 £2 to ground.

Pin numbers shown are for FLAT PACK. For slim cerdip package see logic symbol.

0,7+0,1 ns —» -

ENABLE transparent / latched Sk transparent

tPHL
tPLH

OUTPUT

tTHL TTLH -

Fig. 4 Enable timing, propagation delay.

+1,05V

+1,05Vv

+031V

7287835
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Universal priority encoder 100165

+1,06vV

7288190.1

Fig. 5 Propagation delay (M, OE) and transition times.

ENABLE #50%

7287833

Fig. 6 Set-up and hold time.

Notes tg is the minimum time before the transition of the clock that information must be present at the
data input.
tp is the minimum time after the transition of the clock that information must remain unchanged
at the data input.
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ECL 100K SERIES 100166

9-BIT COMPARATOR

The 100166 compares the arithmetic values of two 9-bit words and indicates whether the value of one
word is equal to or greater than that of the other.

Bg By Bg Vee Ag A7

OO00010

Bs : ‘24 23 22 21 20 1?8 A
2 — 17 As
B3 []s 16 Ag
By [J4 s[ag
81 s 1A
BoC 6, g o 10 11 A

uuuuuy

B>A A=BV((c1Vec2A>BAg

Fig. 1 Pin designation: slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. 45V
Operating ambient temperature Tamb 0 to +85°C
Average propagation delay tp typ. 2,3ns
Power consumption per package Pay typ. 630 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100166Y: 24-lead flat-pack; ceramic (SOT-138)
100166F : 24-lead dual in-line; ceramic (cerdip) (SOT-149)
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100166

® (5 (4
11 8 7
A>B A=B B>A
% ) é
q] 9 tﬁ | Veer
? ) 9 (8)
| Vcc2
10 (7)
I I I Il I I | Vee
21 (18)
VD000 0006]
Ag Bg A7 By Ag Bg As Bs Ay Bg Az Bz Ay By A B1 Ap Bg
20 22 19 23 18 24 17 1 16 2 15 3 14 4 13 5 12 6
(17 (19) (16) (200 (18) (21) (1) (22) (13} (23) (12) (24) (1) (D) (100 (2 (9 (3
Fig. 2 Logic diagram. Pin numbers of SLIM CERDIP package are between brackets.
TRUTH TABLE
INPUTS OUTPUTS
Ag Bg| A7 B7|Ag Bg| A Bs|{Ag4 Bg| A3 B3| Ap Ba[Aq B1|Ag Bg |A>B [B>A | A=B
H L|- - —|- —|=- —=| = —| - =|- —=]- = H L H
L H|i—- —|—- —|—- —=| - =| = —=| = —=|= —=|- = L H H
A=B H L|i- —|- —|- == == —|—- —=|~- = H L H
A=B L Hl - = - —|—- —| - —=| = —=|=- —| - = L H H
A=B A=B H Ll- —| - —| - —| = —-|=- —| - = H L H
A=B A=B L Hl - —| - == —| = —-|- —-]- - L H H
A=B A=B  |A=B HLi- ——- —|—- —|= == = H L H
A=B A=B  |A=B L Hl - —| - —| - == == - L H H
A=B A=B |A=B |A=B H Ll - —| - —|—- |- = H L H
A=B A=B |A=B |A=B L H - -] - —|~- —| - - L H H
A=B A=B |A=B |A=B |A=B H L| - —| - —| - - H L H
A=B A=B |A=B |A=B |A=B L Hj - —| - —| - - L H H
A=B A=B |A=B |A=B |A=B |A=B H L|- —-|—- - H L H
A=B A=B |A=B |A=B  |A=B A=B L H| - —| - - L H H
A=B A=B |A=B |A=B |A=B |A=B A=B H L| - - H L H
A=B A=B |A=B |A=B |A=B |A=B A=B L H| - - L H H
A=B A=B |A=B  |A=B |A=B |A=B A=B A=B H L H L H
A=B A=B |A=B [A=B |A=B |A=B A=B A=B L H L H H
A=B A=B |A=B |A=B |A=B |A=B A=B A=B A=B L L L
H = HIGH level L = LOW level x = Don‘t care
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9-bit comparator 100166

RATINGS see Family Specifications

D.C. CHARACTERISTICS
VEE=-4,21t0 -48V; Vgc1 = Vee2 = ground; Tamp =0 to +85°C; unless otherwise specified

description symbol min. typ. max. unit remarks

Input current HIGH K - - 250 nA Vin = VIHmax
Input current LOW L 0,5 - - nA Vin = ViLmin
Supply current —lgg 119 140 238 mA Inputs open

A.C. CHARACTERISTICS
VEg =—4,2t0 —4,8 V; Vec1 = Veg2 = ground

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol unit remarks
min. [ max. | min. {max. | min. | max.

Propagation delay

Data to output :gLH 140|380 | 1,40 |3,80 |1,40(390 | ns
.. . HL see Figs 3 and 4
Transition time tTLH
045|160 | 0,45 [1,60 | 0,45|1,60 | ns
tTHL :

FLAT PACK PACKAGE

0°c +25°C +85°C
description symbol unit remarks
min. | max. | min. {max. | min. | max.

Propagation delay

Data to output i:;h” 140|360 | 1,40 [3,60 | 1,40(3,70 | ns
T ition ti t L see Figs 3 and 4
ransition time t;ht 045 (1,60 | 0,45 {1,60 | 045|160 | ns
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100166

VEE
i o PULSE
S GENERATOR
10nF
| 7
I I I l 1 - scope
24 23 22 21 20 19 channel A
-1 18— 4 Rt
—{3 16 b— 7
D.U.T.
— 4 15 p—
—5 14 |—
—6 13—
7 8 9 10 11 12
500 I
» 500
L2 scope

ran o
-L l _L —;- channel B
470 20 c 4
oF l nFJ/; Ll Re
7 7 4

vee 7 7291449

Fig. 3 A.C. test circuit.
Notes:
Veer=Vee2=+2ViVEE=-25V;
L1 = Lo =50 £ impedance iines of equal length;
R¢ = 50 £ termination to scope.
Decoupling 0,01 uF from ground to Ve and VEE;
C_ = fixture + stray capacitance < 3 pF;
All unused outputs are loaded with 50 §2 to ground.
Pin numbers shown are for flat pack, for slim cerdip package see Fig. 2.

0,7+0, ‘l ns 7+ 0, 1 ns
—
+1,05Vv
80%
INPUT
+0,31V
tpHL —a| <«—PLH

OUTPUT

TTHL — <—1TLH

7291456

Fig. 4 Propagation delay and transition times.
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ECL 100K SERIES J L 100170

UNIVERSAL DEMULTIPLEXER/DECODER

The 100170 operates as a duai 1-of-4 decoder or as a singie 1-of-8 decoder; the operating mode being fixed
by the mode control input (M). The decoder outputs {Qp) can be active HIGH or active LOW as
determined by the inputs Ha, Hp and Hc. Two enable inputs (E, Eg) are provided for each 1-of-4 decoder;
the pinning is arranged so that pairs of enables can be conveniently tied together for the 1-of-8 decoder
mode (pins 19/20, 22/23 (slim cerdip package) or pins 16/17, 19/20 (flat pack package).

Ha E2a E2pVEEETH E1a

o annnmnl

Qs h g4 B2 20 "SBDAZa

Qg Hp 2 M
Vc?? Aop ] 3 ] L
Veez A C]e ‘5:A03

Q3 Qs 1470

gw; W6, 5 o 1011 2 a2

S T

Fig. 1 Pin designation: slim cerdip and flat pack package.

QUICK REFERENCE DATA

Supply voltage VEE typ. —-45V
Operating ambient temperature Tamb 0to +85°C
Average propagation delay (DATA, ADDRESS) tp typ. 1.8ns
Power consumption per package Pav typ. 495 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100170Y: 24-lead flat-pack; ceramic (SOT-138)
100170F : 24-lead dual in-line; ceramic (cerdip) (SOT-149)
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100170 J L

100 170
(23) (22) (21) (19) (17) (1) (24) (14) (15) (20) (16) (13) (12)
2 1 24 2 20 a4 3 17 18 23 .19 16 15
Hpo He Ha E2p E1p Ap Agp M A2 Eza E1a Ala Aga
= [

<H L[] ﬁ

( - v — oo

M M
| Vecez
10(7)
T ]
|
) | Vee
21 (18)
9oy YU 0o
1 T LI I 1 1 T 1
Q7 Q¢ Q5 Q4 Q3 Q2 Q1 Qo
5 7 8 6 1113 14 12
(2> 4 (5) (3 (8) (10) (11) (9)

Universal demux/decoder
Fig. 2 Logic diagram. Pin numbers of SLIM CERDIP packages are between brackets.

TRUTH TABLES
Dual 1-of-4 decoder mode: M= A23 = Hc = LOW

inputs outputs (Ha=Hp=HIGH) outputs (Ha = Hp = LOW)
E1 E2 A1 A0 | Qp Q1 Q2 Q3 Qo Q1 Q2 Q3
H X X X L L L L H H H H
X H X X L L L L H H H H
L L L L H L L L L H H H
L L L H L H L L H L H H
L L H L L L H L H H L H
L L H H L L L L H H H L

Dual 1-0f-8 decoder mode: M = HIGH; Agp = A1p = Hy = H, = LOW

inputs outputs (He = HIGH) outputs (H¢ = LOW)
E1 E2 A2a A1a Apa|Q0 Q1 Q2 Q3 Q4 Qs O Q7|{0Qp Q1 Q2 Q3 Q4 Q5 Qg Q7
H x x x x (L L L L L L L L|H HHH H H H H
x H x X X L L L L L L L L H H H H H H H H
L L L L LJ|H L L L L L L L|{L HHHHH HH
L L L L H L H L L L L L L H L H H H H H H
L L L H L L L H L L L L L H H L H H H H H
L L L H H L L L H L L L L H H H L H H H H
L L H L L L L L L H L L L H H H H L H L H
L L H L H L L L L L H L L H H H H H L H H
L L H H L L L L L L L H L{H H H H H H L H
L L H H H L L L L L L L H|H H H H H H H L
H = HIGH level L = LOW level x = Don’t care
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Universal demultiplexer/decoder 100170

RATINGS see Family Specifications

D.C. CHARACTERISTICS
VEE=—4,2t0 —4,8V; Vcc1 = Vg2 = ground; Tampb = 0 to +85°C; unless otherwise specified

description symbol min. typ. max. unit remarks

Input current HIGH

He, ADar Atas A2a IIH - - 310 uA Vi =V

all other inputs IH — - 250 uA in IHmax
Input current LOW e 05 - - uA Vin = ViLmin
Supply current —lEE 76 110 153 mA Inputs open

A.C. CHARACTERISTICS
VEg =—4,2to —4,8 V; Vce1 = Veg2 = ground

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol f—-— unit remarks
min. | max. | min. | max. | min. | max.
Propagation delay
EnaBnptooutput | tPLH | 541530 | 0,802,220 | 0,80 2,30 | ns
tPHL
AnasAnb to output :gh‘: 0,95 2,80 | 095|270 | 1,00|2,90 | ns
Ha Hp He to output :ﬁh? 1,00 |3,00 | 1,00|2.90 | 1,00{3,00 | ns see Figs 3 and 4
M to output PLH 1,50 |3,90 |1,60(3.80 | 1,60(3,90 | ns
tPHL
Transition time :Irh[' 045|160 | 0,45|1,60 | 0,45|1,60 | ns
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100170

FLAT PACKAGE

scope

channel A

Notes:

508 (4x)

1
2
3
—a
5
6

D.U.T.

508 (3x)

]

scope

470_]_ 20—[—

nF l nFl
4 4

Vee

channel B

7291450

Fig. 3 Switching time test circuit.

Veet1=Vec2=+2V,VEE=-25V;
L1 = Lo =50 Q impedance lines of equal length;
Rt = 50 £ termination to scope.
Decoupling 0,01 uF from ground to Vg and VEE;
Cy = fixture + stray capacitance < 3 pF;
All unused outputs are loaded with 50 £ to ground.
Pin numbers shown are for FLAT PACK. For dual-in-line package see logic diagram.

0°C +25°C +85°C
description symbol unit remarks
min. {max. | min. [max. | min. | max.
Propagation delay
EpaE
naEnb toOUtPUt | tPLH | 585 15 10 | 0,80 |2,00 | 0,80 2,10 | ns
tPHL
Ana-Anb 1o output :gh*: 0,95 [2,60 | 0,95 (2,50 |1,00|2,70 | ns
H .
aHp.Hc to output :zhf 1,00 |2;80 | 1,00 (2,70 | 1,00|2,80 | ns see Figs 3 and 4
M
to output PLH 1,50 |3,70 | 1,60 [3,60 |1,60(3,70 | ns
tPHL
Transition time TLH | 045 (1,60 | 0,45 [1,60 | 0,45|1,60 | ns
tTHL
VEE
10nF
ceneRaToR =2 L1
j; 24 23 22 21 20 19
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Universal demultiplexer/decoder

100170

0,71£0,1ns 0,7%£0,1ns
— |- — -
+1,05V
80%
INPUT 50%
20%
+0,31V

tPHL— [~ —! je—tPLH

OuUTPUT

t -t
THL — TLH 5291486

Fig. 4 Propagation delay and transition times.
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ECL 100K SERIES

100171

TRIPLE 4-INPUT MULTIPLEXER

The 100171 has three 4-input muitiplexers with common decoding and enable. The decoder is controlled
by inputs Sg and S1 and selects one bit from each of the data inputs. True and complement outputs are

available from each multiplexer. A HIGH on the enable input E drives all true outputs LOW and

complement outputs HIGH.

D1bDpy E VEE S1 So

pre oy q0nnan
D2c 42
24 23 22 21 20 19
D3c O3 D2b 8103,
D32 17102
| — 16 [0
veer Ooc 2
Veez D 15[ Doa
Do 5 1430,
D3 e ol Q,

7
Qc
Fig. 1 Pin designation:

QUICK REFERENCE DATA

P v

9 10
cct Vec2

i

slim cerdip and flat pack packages.

Supply voltage

Operating ambient temperature
Average propagation delay
Power consumption per package

VEE typ.
Tamb
tp typ.

typ.

—45V

0to +85°C

1,1ns
370mwW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100171Y: 24-lead flat-pack; ceramic (SOT-138)
100171F: 24-lead dual in-line; ceramic (cerdip) (SOT-149)
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100171

100 171
(19) (2) (24) (22) (200  (14) (12)  (16)
22 5 3 1 23 17 15 19
E D2c Doc D2n  Dop D25 Doa Sp
L@ | (1 1 @3] (2101 (15§ (13) | (17) 1
| 6 | 4 | 2 | 24 | 18| 16 | 2 |
| D3¢ | Dic | D3gp | Dip | D3al D1a | 59 |
o) Q fol o)
{ | Veer
<7 9 (6)
) 1
J WLy oy Wl Ly ol - Vce2
10 (7)
Lol Ly | vee
w w 21 (18)
L) L3
Qc ac Q, Gy Q, G,
78 1112 14 13

(4) (5) (8) (9) (11) (10)
Three-bit 4 way multiplexer

Fig. 2 Logic diagram. Pin numbers of SLIM CERDIP package are between brackets.

TRUTH TABLE

enable select data inputs outputs

E S1 So Do D1 Dy D3 o} Q

H X X X X X X H L

L L L L X X X H L

L L L H X X X L H

L L H X L X X H L

L L H X H X X L H

L H L X X L X H L

L H L X X H X L H

L H H X X X L H L

L H H X X X H L H
H = HIGH level
L = LOW level

x = Don't care

RATINGS see Family Specifications
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Triple 4-input multiplexer

100171

D.C. CHARACTERISTICS
VEg=-4.2t0 —48V; Vg1 = Vg2 = ground; Tamp = 0 to +859C; unless otherwise specified

description symbol min. typ. max. unit remarks
Input current HIGH
Dnx l1H - - 340 uA Vi =V
So.S1.E hH - - 300 A in = YIHmax
Input current LOW I 0,5 - - uA Vin = ViLmin
Supply current —lEg 56 83 114 mA Inputs open
A.C. CHARACTERISTICS
VEg =—4,2t0 -4,8V; Vel = Vee2 = ground
DUAL IN-LINE PACKAGE
0°c +25°C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. | max.
Propagation delay
Dnx to output PLH | 0.45/1,70 | 0,45/1,60 | 0,50 [1,70 |ns
tPHL
So.S1tooutput | PIH | 599|280 | 090|280 | 1,00 (300 |ns
tPHL .
E 1o output ¢ see Figs 3 and 4
o outpu PLH | 065|260 | 065|260 |0,75(290 |ns
tPHL
Transition time TLH | 045(1,70 | 0,45[1,50 | 0,45 (150 |ns
ITHL
FLAT PACKAGE
0°c +25°C +85°C
description symbol unit remarks
min. | max. { min. { max. | min. { max.
Propagation delay
Dnx to output PLH | 045(1,50 | 0,45(1,40 | 0,50 [ 1,50 | ns
tPHL
So.S1tooutput | PLH | 595|260 | 090|260 |1,00]280 |ns
tPHL .
E to outout ¢ see Figs 3 and 4
P PLH | 065|240 | 065|240 | 075|270 |ns
tPHL
Transition time g:t 045(1,70 | 0,45/ 1,50 | 0,45 1,50 | ns
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100171 ‘

v
PULSE ~ EE
GENERATOR
7 \
10nF
scope L1
channel A
Re 4
a |1 [
24 23 22 21 20 19
—1 18—
—2 17—
_ 16—
3 D.UT.
—a 15—
—e
500 (2x) L7 8 9 10 1 12 |54 (3

a=anll

scope
channel B

7291451

Fig. 3 Switching time test circuit.
Notes:
Vee1=Vee2=+2V;VEE=-25V;
L1 = Lo =50  impedance lines of equal length;
Rt = 50 £ termination to scope.
Decoupling 0,01 uF from ground to Vg and VEE;
C\_ = fixture + stray capacitance < 3 pF;
All unused outputs are loaded with 50 £2 to ground.
Pin numbers shown are for FLAT PACK. For dual in-line package see logic diagram.

0,7£0,1ns 0,7+0,1ns
— - —>| |<—
+1,05Vv
80% NS
INPUT 50%
20%

-

OUTPUT

—_—— e e s

tPHL
— | -—
tPLH tPHL 7288190.1

Fig. 4 Propagation delay and transition times.
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ECL 100K SERIES 100175

QUINTUPLE LATCH: ECL 100.000 INPUTS;
ECL10.000 OUTPUTS

The 100175 has five latches, each with one data input (Dp) and one data output (Qp). Clear input (C} and
enable inputs (Eq and E2) are common to all latches. Each Q output follows the state of its D input when
Eq and Ep are LOW. The latches store the last valid data present at their D input when Either or both Eq
and Ep are HIGH, and a HIGH at the C input takes the Q outputs LOW when either or both Eq and Ep are
HIGH. All inputs are compatible with devices of the ECL100.000 series and all outputs are compatible
with those of the ECL10.000 series.

Fig. 1 Pin designation.

QUICK REFERENCE DATA

Supply voltage VEE typ. —5,2V
Operating ambient temperature Tamb 0 to +75°C
Average propagation delay
DATA tp typ. 2,2ns
ENABLE tp typ. 2,7ns
Power consumption per package Pav typ. 350 mwW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION
100175D: 16-lead dual in-line; ceramic (cerdip) (SOT-74A).
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100175

D4 D3 D2

Fig. 2 Logic diagram

TRUTH TABLE

Dn Eq E2 c Q,

H L L X H

L L L X L

X H X L no change
X X H L no change
X H X H L

X X H H L

H = HIGH level voltage
L = LOW level voltage
x = Don’t care

RATINGS see Family Specifications
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Quintuple latch: ECL 100 000 inputs; ECL10 000 outputs

100175

D.C. CHARACTERISTICS
VEE = =5.2 V; Vee1 = Vo2 = ground; Tamp = 0 to +75°C; unless otherwise specified

0°c 25°C 75°C
description symbol unit | remarks
min. max. min. max. min. max.

Output voltage HIGH Vo  |—1000 | — 840 | — 960 | — 810 | — 900 | — 720 | mV | Vi, =
ViHmax or
ViLmin

Output voltage LOW |Vop |—1870 | —1665 | —1850 | —1650 | ~1830 | 1625 | mV | Vi, =
ViHmax or
ViLmin

Output voltage HIGH |VoHc | —1020 - — 980 - - 920 - mV | Viq =
ViHmin or
ViLmax

Output voltage LOW |VQoc - —1645 - —1630 — | —1605 | mV | Vip =
VIHmin or
VIHmax

Input current HIGH

carry input C liH - 650 - 650 - 650 | uA | Vip =
other inputs HH - 290 - 290 - 290 | uMA | ViHmax

Input current LOW |1 0,5 - 0,5 - 0,5 - MA | Vip
ViLmin

Supply current —lgg 50 102| 50 102 50 102 | mA | inputs open
Typical value
=67 mA
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100175

A.C. CHARACTERISTICS
VEE = —5,2 V; Vcer = Vee2 = ground

0°c +25°C +85°C
description symbol unit | remarks
min. | max. | min. [ max. | min. | max.
Propagation delay
Dn to Gn :":h’: 1,00 |3,40 | 1,00 3,40 | 1,00[3,40 | ns | see Figs3and 4
Propagation delay
E1 E2t00Q :gh’: 1,00 (4,30 | 1,00 4,30 | 1,00[4,30 | ns | seeFigs3and5
Propagation delay
CtoQ Iih*: 1,00 (3,90 | 1,00(3,90 | 1,00(3,90 | ns | seeFigs3,4and5
Transition time ;['F-‘T 0,90 [3,50 | 1,00|3,50 | 0,903,550 | ns | seeFigs3,4and5
Set-up time Dy, tg 25| — 25| — 25| — ns see Fig. 6
Hold time D, th 05| — 05| - 05| — ns see Fig. 7
Vee
. l
‘IOnFi ]\ ilWOnF iﬂ)nF
s02@3x | " 500 .
2 15— 1R L2
3 " channel B
4 pur @
4 —s5 12 l
ENERATO S, 6 e
GENER R
PULSE
t -7 10 GENERATOR
A T o []son
10nFi l ; 7287822
" Vee
Fig. 3 Switching time test circuit.
Notes:

Veec1=Vee2=2V;VEg=-25V;

L1 = L2 =50 £ impedance lines of equal length;

Rt = 50  termination to scope;

Decoupling 0,01 uF from ground to Vog and VEE:

C = fixuture + stray capacitance < 3

All unused outputs are loaded with 50 £ to ground.

pF;
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Quintuple latch: ECL100 000 inputs; ECL 10 000 outputs l L 100175

0,7 +0,1 ns —» -
——— —— +1,05V
\
DATA 7
+0,31V
+1,05V
ENABLE transparent latched transparent
+0,31V
tPHL thw —>‘
PLH
—|
—————— ™

QUTPUT

THLTLH ] = 7287835
Fig. 4 Enable timing.

ENABLE
DATA HIGH

CLEAR

—>| PHL |=—

QUTPUT

7287828

Fig. 5 Clear timing (data HIGH).

ENABLE 50%

7287833

Fig. 6 Data set-up and hold times.

Notes tg is the minimum time before the transition of the clock that information must be present at the
data input.
th is the minimum time after the transition of the clock that information must remain unchanged
at the data input.

May 1984

455






DEVELOPMENT SAMPLE DATA

This information is derivad from deveiopment samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production,

100180

FAST 6-BIT ADDER

10080 is a high-speed adder which performs a full addition of two 6-bit operants in 2 ns. The inputs are
Carry (CN) (active LOW), Operands A (Aq to Ag) and Operands B (Bq to Bg). The outputs are Function

(Fg to Fg), Carry-generate (G) (active LOW) and Carry-propagate (P) (active LOW).

A2 By CN VEE A3 B3

o % qaaana
Fo Oz Aq
2 22 21 2 ¢
Fi1ds By s,ﬂ‘“ ’ ¢ sAe
F2 Qe A2 A2 171 8Ba
F3 Qs B2
o l 3 16 )A
Veer Qe CN Bo 5
veez 7 vgg AolCe % 3?5
Fa s A3 Fo s 143G
Fs 4o B3 F [ P
> 1 6 3
_P_C'IO 15 A4 7 8 9 10 11 12
Sgn b gututt
Bs 12 As F2 F3VceiVec2FaFs

Fig. 1 Pin designation: slim cerdip and flat pack package.

QUICK REFERENCE DATA

Supply voltage VEE typ.
Operating ambient temperature Tamb

Average propagation delay tp

Power consumption per package Pav typ.

—4,5V

0 to +85°C

2,35ns
920 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100180Y: 24-lead flat-pack; ceramic (SOT-138).
100180F : 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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Fast 6-bit adder

100180

LOGIC EQUATIONS

Fo=Pp®CnN

F1=P1®(Gg+PgCN)

Fo=Pp® (Gq+PqGg+PqPgCn)

F3=P3® (G +Py Gq+PaPqGg+P2Pq1PgCN)

Fg4=P4® (G3 +P3Go+P3P2Gq+P3PyPqGg+P3gPaPqPyCy)

Fg=Pg® (Gg + P4 G3 + P4 P3 Go+Pgq P3Py Gq+PgqP3PaP1Gg+PgP3P2P1PgCy)

P = PoP1P2P3P4Ps

G = Gg + Pg Ggq + Pg P4 G3 + P5 P4 P3 G + P5 P4 P3 P2 G + P5 P4 P3P2 P1 Gg
P; = Aj @ B;j

Gj= A; . Bj

(i=0,1,2,3,4,5; ®=exclusive OR)

RATINGS see Family Specifications

D.C. CHARACTERISTICS

Vee=—4,2t0 —4,8V;Vcet = Vee = ground; Tamp = 0 to +85°C; unless otherwise specified

description symbol min. typ. max. unit remarks

Input current HIGH IIH - - 220 uA Vin = VIHmax
Input current LOW hL 0,5 - - uA Vin = ViLmin
Supply current —lgg 135 205 290 mA inputs open
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100180

A.C. CHARACTERISTICS
VEE = —4,2to —4,8 V; V1 = V2 = ground; unless otherwise specified

DUAL IN-LINE PACKAGE

0°c +250C +85°C
description symbol unit | remarks
min. {max. | min. | max. | min. | max.
Propagation delay
AnBntoFn | ®PLH | 4401470 110|460 | 1,10 4,70 | ns
tPHL
An BntoP PLH | 100(3,00 | 1,00(3,00 | 1,003,330 | ns
B tPHL
An. BntoG I"j}:*L‘ 1,10 (3,90 | 1,20 3,80 | 1,20 [3,90 | ns | see Figs3and 4
GtoFn PLH | 090 4,00 | 0,90 |3,90 | 0,90 [4,00 | ns
tPHL
Transition time gh': 045 |2,30 | 0,45 2,20 | 0,45 2,30 | ns

FLAT PACK PACKAGE

0°c +250C +85°C
description symbol unit remarks
min. | max. | min. | max. | min. | max.
Propagation delay
An.BntoFn | PLH | 4961450 | 1,10(4,40 | 1,10 4,50 | ns
tPHL
An BntoP PLH | 100280 | 1,00{2,80 | 1,00/3,10 | ns
tPHL
An,Bnto G :ﬁhf 1,10/3,70 | 1,20|3,60 | 1,20/3,70 | ns | see Figs 3 and 4
GtoFy PLH | 990{3,80 | 0,90|3,70 | 0,90 (3,80 | ns
tPHL
Transition time ght 045|230 | 045|220 | 045|230 | ns
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Fast 6-bit adder

100180

v
PULSE ~ EE

GENERATOR ;-
4 N

10nF

scope L1

channel A %‘H
Ry 4

g Ll

24 23 22 21 20 19
18

R
&

7 8 9 10 11 12

50 (4x)

scope
l [ channel B
470 20
nF l nFl
4 7 Voo 4 7291452

Fig. 3 Switching time test circuit.
Notes:
Vee1=Vee2=+2V, VEE=-25V;
L1 = Lo = 50 £ impedance lines of equal length;
R¢ =50 £ termination to scope.
Decoupling 0,01 uF from ground to V¢ and VEE;
C|_ = fixture + stray capacitance < 3 pF;
All unused outputs are loaded with 50 £ to ground.
Pin numbers shown are for FLAT PACK. For dual in-line package see logic diagram.

0,7£0,1ns 0,7%0,1ns
— - ~>| I<—
+1,05V
80% \\&
INPUT 50%

20%

—ed

OUTPUT

tpLH tPHL 72881901

Fig. 4 Propagation delay and transition times.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples 1 00181
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

4-BIT BINARY/BCD ALU

This 4-bit binary/BCD arithmetic logic unit performs eight logic an eight arithmetic functions on two 4-bit
words (Ag to A3 and Bg to B3), giving binary/BCD addition and substraction and supplementary binary
arithmetic. Functions are selected using a 4-bit binary code (Sg to S3).

Operating speed is increased by latched function outputs (Fg to F3) which are transparant when the enable
input (E) is LOW. An internal look-ahead-carry minimizes delay to the function outputs and to the ripple
carry output (Cn+4).

The group-carry-look-ahead-propagate output (P) goes LOW when an add operation gives fifteen (binary)
or nine (BCD), or when a subtract operation gives zero. The generate output (G) goes LOW when the sum
of words A and B is greater than fifteen (binary) or nine (BCD), or when the difference in a subtract
function is not zero. Both P and G operate independently of the carry-in input Cy. When Cpy is LOW,
BCD subtractions are performed in ten’s complement or binary subtractions in one’s complement.

S3 Sp E VEgS1 So

00000

1

2 24 23 22 21 20 19

3 Az ] 18[]83
4 A2 11182
s A s w6 181
6

, Ao L] 4 1518
s Fo s a0
9

G
F‘dsagnoulz:]

gy

F2 F3Voct Voc2Cnaa P

10

NS

Fig. 1 Pin designation: slim cerdip and flat pack packages.

QUICK REFERENCE DATA

Supply voltage VEE typ. —45V
Operating ambient temperature Tamb 0to +85°C
Average propagation delay E to Fp, tp 2,1ns
Power consumption per package Pav 920 mW

FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see chapter Package Outlines)
ORDERING INFORMATION

100181Y: 24-lead flat pack; ceramic (SOT-138).
100181F: 24-lead dual in-line; ceramic (cerdip) (SOT-149).
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4-bit binary/BCD ALU

100181

TRUTH TABLE

selection functions
S3 S2 S1 So CN=H Cn=L
L L L L A + B (BCD) A+ B+1(BCD)
L L L H A —B (BCD) A —B+1(BCD)
L L H L B — A (BCD) B—-A+1(BCD)
L L H H 0 — B (BCD) 0 —-B +1(BCD)
L H L L A + B (binary) A + B+ 1 (binary)
L H L H A — B (binary) A — B+ 1 (binary)
L H H L B - A (binary) B — A+ 1 (binary)
L H H H 0 — B (binary) 0 — B + 1 (binary)
H L L L Fn=ApBp + AnBn
H L L H Fn=AnBn +AnBp
H L H L Fn=An +Bp
H L H H Fn=An
H H L L Fr= E; SAME LOGIC
H H L H Fn=Bn
H H H L Fn=Ap.Bn
H H H H Fn=LOW

H = HIGH voltage level
L = LOW voltage level

RATINGS see Family Specifications

D.C. CHARACTERISTICS

VEg=—4,2t0 —4,8V;Vgg1 = V2 =ground; Tymp =0 to +85°C; unless otherwise specified

description symbol min. typ. max. unit remarks
Input current HIGH
Sn.E hH - - 350 | wA Vin = ViHmax
all other signal pins H - - 250 A
Input current LOW L 0,5 - - kA Vin = ViLmin
Supply current —lEg 130 205 300 mA inputs open
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100181

A.C. CHARACTERISTICS
VEE = —4,2 to —4,8 V; Vet = Vee2 = ground; unless otherwise specified

DUAL IN-LINE PACKAGE

0°c +25°C +85°C
description symbol unit | remarks
min. {max. | min. [max. | min. | max.
Propagation delay
AnBntoFn  1TPLH | 5601690 | 2,10 6,80 | 2,10 [7,40 | ns
tPHL :
AnBntoP.G VL | 461470 | 140|440 | 1.40 (4,70 | ns
[ tPHL
An. Bn to CN+4 :Eh': 2,00 |6,50 | 2,00 |6,50 | 2,10 (6,80 | ns
CntoFn :::h': 1,60 (5,10 | 1,60 |520 | 1,60 550 | ns | see Figs3and 4
Cn to CN+4 :E:FL' 130(3,00 | 1,40 [3,00 | 1,40|3,10 | ns | see Figs3and 4
SntoFn PLH | 440 (8,80 | 1,50 [8,60 | 1,50 |9,00 | ns
o tPHL
SntoP. G PLH | 470 (7,40 | 2,00 [5,90 | 2,00 6,50 | ns
o tPHL
SntoCn+4 :,'ZL]T 2,70 | 10,10| 2,80 |8,50 | 2,90 |8,70 | ns
EtoFp PLH | 400340 | 0,90 3,60 | 1,10|3,80 | ns
tPHL
Transitiontime | 1TLH | ¢ 45 1350 | 0,45 3,50 | 0,45 3,50 | ns
tTHL
Setup time Ap, By | t 770 — | 770 = |820] — | ns
Set-up time S, tg 880 — 860 | — 9,70 | — ns
Set-up time Cy tg 490| — | 5101 - |540| — | ns
Hold time A, By | th 0,20 — 0,20 - 0,20 — ns see Fig. 5
Hold time S, t 070| — |070] = |070| — | ns
Hold time Cpy th 070, — |070| — [070| — | ns
Pulse width LOWE | tpy(H)| 250 — | 250| — |250| — | ns | seeFig.4
N
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4-bit binary/BCD ALU

100181

Ve VLLUMIVILINE OMNITLE UATA

FLAT PACK PACKAGE
0°c +25°C +85°C
description symbol unit | remarks
min. |max. | min. | max. | min. | max.
Propagation delay
AnBntoFn  1tPLH | 500 16,70 |2,10(6,60 | 2,10(7,20 | ns
tPHL
AnBntoP.G 1 tPLH |4 40 1450 | 1,40]4.20 | 1,40|4,50 | ns
tPHL
AnBntoCN+a | PLH | 500 (6,30 | 2,00{6.30 | 2,10(6,60 | ns
tPHL
CntoFp :"LH 1,60 [4,90 | 1,60|5,00 | 1,60 (5,30 | ns
B 10T PHL see Figs 3 and 4
N®©CN+4 | ®LH | 139|280 | 140|280 | 140|290 | ns
tPHL
SntoFn PLH | 140|860 | 1,50|840 | 1,50|8,80 | ns
o tPHL
SntoP.G PLH | 170 |7,20 | 2,00{5.70 | 2,00 6,30 | ns
tPHL
Snto Cn+a PLH | 270 |9,90 |2,80{830 | 290|850 | ns
tPHL
EtoFn PLH | 100 (3,20 | 000|340 | 1,10 (3,60 | ns
tPHL
Transition time | 1TLH | 45 350 | 0,45 |3,50 | 0,45 |3,50 | ns
tTHL
Set-up time Ap, By | tg 750 | — 750 — 8,00 — ns
Set-up time Sp, tg 860 | — 840 — 950| — ns
Set-up time Cy tg 470 | — |490| — |520| — | ns
see Fig. 5
Hold time A, By | th 000| — |o00| — |000] — |ns
Hold time Sp, th 050 | — 050, — |050| — | ns
Hold time Cy th 050 | — 050 — 0,50| — ns
Pulse width LOW E tPW(H) | 250 | — 250 — 250 — ns see Fig. 4
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100181

VEE
PULSE o\
GENERATOR
4 N\
10nF
scope L1 "
channel A
Rt ”
7
24 23 22 21 20 19
—1 18 —
—2 17—
pa— 16 b—
3 D.U.T.
scope —44 15 pb—
channel B L2
O = _L 5 14—
lCL 500 (3¢ L7 8 9 101 509 (3x)
4

Z

470 -[ ZOI
nF nF
l l 7291453
4 4

Vee

Fig. 3 Switching time test circuit.
Notes:
Veec1=Vee2=+2V,VEE=-25V;
L1 = L2 = 50 £ impedance lines of equal length;
R¢ = 50 £ termination to scope.
Decoupling 0,01 uF from ground to Vg and VEE;
C| = fixture + stray capacitance < 3 pF;
All unused outputs are loaded with 50 £ to ground.
Pin numbers shown are for FLAT PACK. For dual in-line package see logic diagram.

0,7+0,1 ns —»
————— ———— e, —————— +1,05V
~ 20%
DATA . 50 97
+0,31V
+1,05Vv
ENABLE transparent latched transparent

1 +031V

:PHL tpyy —=

PLH
—|

OUTPUT

THL TTLH - T<— 7287835
Fig. 4 Enable timirg.
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4-bit binary/BCD ALU

100181

+1,05V
DATA
SELECT 50% 50%

+0,31V

| ot ety !
{ +1,05V

ENABLE 50%

+0,31V

7287819

Fig. 5 Data set-up and hold time.

Notes: tg is the minimum time before the transition of the clock that information must be present at the

data input.

th, is the minimum time after the transition of the clock that information must remain unchanged

at the data input.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation, It does not necessarily
imply that the device will go into rerular production.

100255

ECL 100.000 TO TTL INTERFACE

The 100255 is a quintuple, bidirectional ECL to TTL translating interface. The ECL inputs/outputs
(1/0g ) are compatible with all devices of the ECL100.000 series and the input/outputs (1/0Tp,) are
TTL compatible. A mode control input (M) selects the direction of translation and a chip enable input
(CE) enables the translation (M and CE are ECL inputs).

6 5 4 3 2
Eq4 Eg Ep Eq Eg
9 1
2 1vees Veca |—
_ (o] ] Q Q

10| CE

l : - " T mi|7

3 o i S

8 16
S Vee Veerb—

Tq T3 Ty T1 To

1 12 13 14 15 7286327.1

QUICK REFERENCE DATA

Fig. 1 Logic diagram.

Supply voltage
Operating ambient temperature
Average propagation delay
ECLto TTL
TTLto ECL
Power consumption per package

VEE
Tamb

tp
tp

typ. —4,5V
0to +85°C

typ. 4,50 ns
typ. 2,40ns
typ. 6,45 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package Outlines)

ORDERING INFORMATION

100255D: 16-lead DIL; ceramic (cerdip) (SOT-74B).
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100255

veez [1]
EOE
£, [3]
Ez[4]
€35
E4E
W[z

VEEE

_1_§_] Veer
mpS
mj2
0] cE
E] Vees

7286328.1

Fig. 2 Pin designation.

TRUTH TABLES
CE | M | ECLinput | TTL output
L x L z*
L
H H L H

H = HIGH voltage level
L = LOW voltage level
x = Don’t care

Z = High impedance TTL output
* = ECL output in OFF state; V(g = termination voltage VT

RATINGS see family specifications.

CE | M | TTLinput | ECL output
H L H L
H L L H
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ECL100 000 to TTL interface 100255

D.C. CHARACTERISTICS

VEE = —4,2t0 —4,8V; V¢ = Vegz = ground; Vee3 =+5 Vi Tamp =0to +85 °C;
device output load = 25 £ to —2 V; unless otherwise specified

description symbol | min. | typ. | max. | unit remarks

ECL

Input current LOW I 0,5 - - uA Apply —1,81£0,005 V to each
input in turn

Input current HIGH

M, CE IH - — | 350 | wA Apply —0,88+0,005 V to each
1/0 IH - - 350 | uA input in turn
Supply current —IlEE 60 105 | 150 | mA For all modes
TTL
Input current LOW I/O | I -16| - - mA Apply +0,4 V to each input in turn
and —0,88 V to CE
Input current HIGH I/O | I} - - 40 | uA Apply +2,4 V to each input in turn
and —0,88 V to CE
Input breakdown hB — — 1 mA Apply +5,56 V to each input in turn
current 1/0 and —0,88 V to CE
Short circuit current los —130 - —40 | mA Apply —0,88 V to CE and M.

Apply —1,81 V to one ECL |/0

and Vg =0 V to the correspond-

ing TTL 1/0.

Repeat for other channels

Output current for TTL
output in high
impedance state:

high level output lozH - — 40 | nA Apply +2,4 V to TTL I/0;
other inputs open
low level output lozL —40 - - nA Apply +0,4 V to TTL 1/0;

other inputs open

Supply current HIGH IcCH 25 35 44 | mA Apply —0,88 V to CE, M and ECL
1/0. TTL I/O open

Supply current LOW lccL 19 27 36 | mA Apply —0,88 V to CE and M; apply
—-1,81Vto TTL I/O. TTL I/O open
Output voltage HIGH VOoH 24 - - Vv Loading=2 mA; Vcc3 =475V
Output voltage LOW VoL - - 04 | V Loading = 20 mA; Vcc3 =475 V
Input voltage clamp Vic -1,6 - - \ Input current = 12 mA
Veez =475V
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A.C. CHARACTERISTICS
VEg=—4,2t0-4,8V;Vccr = Vg2 =ground; Voo =+ 5 V; ECL 100 K output load = 25 Q to —2 V

0°c +25°0C +85°C
description symbol unit | remarks
min. [max. | min. | max. | min. [ max.
Propagation delay
ECL 1/0 to
TTL /O 1]
tlF:ll-l': - 7 - 7 - 7 |ns see Figs 3 and 4
TTL I/O to
ECL I/O t
tgll:lt - 8 - 8 - 8 |ns see Figs 3 and 5
CEtoECLI/O | ¢
o t:::}: - 8 - 8 - 8 | ns see Figs 3 and 6
Transition time
ECL 1]
tgtﬁ 075| — |075| — | 075/ — |ns | seeFig.5
Transition time
TTL t]
t:::_-'*: 0,75 | — 1 - 1 - ns see Fig. 4
Vee
_L _Jf_ J_ +2,0V
n
10nF; J’.470 F lwnF
1 16
—2 15 |—
—3 14—
1% our. B 2808
GEN”é’R'-A51§OR % 5 12 . T i¢ —{ " }—+70V
” —6 1M}— L
scope L1 +1,05v—7 10 f—+1,05V J/;
channel A ‘L—-If 8 9 Tl cl::ﬁzgl B
Ry 7 10nF 10 nF
7 ; VEE Vcca; Y 7287826

(a) ECLto TTL
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ECL100 000 to TTL interface

100255

<

cc
10 nF'E l470 nF -Lm nF
1 16
25Q (4x)
2 15 +2,0V
3 14
4 13 o\ PULSE
D.U.T. GENERATOR
L2 \ 5 12 d
scope ~
channel B ©- 6 1" L1
J_ —7 10 O scope
Ry 4 c_ | |s00 channel A
8 %

4 4 7 10 nF 10nF
; ; 7 1287824

(b) ECL to ECL

<

cc
R S
10 nF—L l470 nF 'L1OnF
259 (4x) ! 16
2 15 —
3 14 }— O PULSE
GENERATOR
4 13—
D.U.T. 4
weone L2 N 5 12— ;1\
P P scope
channel B © _;_ -L 6 " —;— © channel A
Ry v L ?10 +1,06v—{7 10—+105V my Ry
8

1 0
4 4 7 10 nF 10nF 7
> i

Vee Vees 7287825

(c) TTL to ECL
Fig. 3 Switching time test circuit.

Notes:

Vec1=Vee2=+2V; Vg3 =+7V; VEE=-25V;
L1 = Lo =50 Q impedance lines of equal length;

Rt = 50 £ termination to scope.

Decoupling 0,01 uF from ground to Vgc and VEE;
Cy_ = fixture + stray capacitance < 3 pF.

May 1984
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< 0,7+0,1ns

ECL INPUT

+0,31V

tpLH
tPHL
e N
ATTENUATED \
TTL OUTPUT 50%

THL 7286325.1
Fig. 4 ECL to TTL interface waveforms.

- <— 25+0,3ns

ECL OUTPUT

THL 7286326.1
Fig.5 TTL to ECL interface waveforms.

— <—0,7%0,1ns
—_—— +1,05V
A 80%
CHIP ENABLE
INPUT 50%
e +0,35V
tpLH
tPHL
TTTTTT T
\
ECL OUTPUT
| N ——
7287814

Fig. 6 CE to ECL output waveforms.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples ACE
made available for evaluation. It does not necessarily
imply that the device will go into regular production. cell array family

ADVANCED CUSTOMIZED ECL (ACE)

INTRODUCTION

The Advanced Customized ECL (ACE) logic cell array family has the high performance and functional
capability of ECL LSI without the costs and turn-around times inherent with full custom logic. The
arrays of this family are especially suitable for mainframe computers, but can also be used in any
high-speed digital system.

Using CML (Current Mode Logic) internally, with ECL (Emitter Coupled Logic) voltage compensated
10KH or 100K 1/0 translation, equivalent gate speeds are down to 0,35 ns. Combined with an equivalent
gate current consumption of 500 uA this results in internal speed power products reaching 1 pico-
joule. By use of an external resistor the 1/O cells of ACE arrays can directly drive TTL gates.

The gate complexity ranges from 600 to 2200 gates. The arrays are organized into internal cell sites
(24 to 100) and peripheral sites. A standard cell library with complete CAD package facilitates quick,
economical and error-free realization of a wide range of LSI logic functions.

External 1/0 voltage levels and supply voltage requirements make the devices fully compatible with
either the 10KH or 100K ECL family, or even with TTL logic levels with an external pull-up resistor.

FEATURES APPLICATIONS

® family of semi-custom LSI ® large mainframe CPU
® 10KH or 100K compatibility ® high speed peripherals
® very high speed ® telecommunications
® low power dissipation ® instrumentation

® bidirectional 1/0s ® signal processing

® 25 ( drive ability ® data communications
® TTL drive compatible

® pin grid array packaging

® air cooled arrays

QUICK REFERENCE DATA

10kH | 100K

Supply voltage (+ 5%) VEE typ. -52 —-45 V
Standard load conditions RL typ. 50 50 Q
Propagation deiay per equivaient gate I
SSi tpd typ. 0,50 ns
MSI tpd typ. 0,35 ns
LS| tpd typ. 0,45 ns
Junction temperature T max. + 150 oC
Storage temperature range Tstg —65 to + 150 oC
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cell array family

PRODUCT DESCRIPTION

The present ACE family consists of five arrays ACE600, ACE900, ACE 1400, ACE2200 and
ACE1320M. The last one including on-chip RAM.

ACE is a semi-custom family with macro function cell structure. A dedicated LS| circuit is made by
implementation of an interconnection pattern provided by the combination of several macro functions
selected from a fully specified cell library. The interconnection pattern is made by two metal layers.

The ACE family uses a well-proven 5 GHz oxide-isolated process, fully implanted, with walled emitters.
The internal 1/0 sites can be defined as input, output or bidirectional 1/0 devices. Output cells have
mask programmable transition times to ease printed-circuit designs. They can be configured as TTL
transceivers with an external resistor. The arrays are 10KH or 100KH compatible by mask option.
Multiple supply pins maintain high noise immunity.

description ACE600 ACE900 ACE1400 ACE2200 ACE1320M
Chip size mil? 43 400 55 800 85 200 120 000 104 000
mm? 28 36 55 77,4 67
Logic cell sites 24 36 60 100 52
Input cell sites 30 30 - - -
1/0 cell sites 28 28 96 128 112
Equivalent gates
typical 450 650 1050 1600 700
maximum 600 900 1400 2200 1000
Connection channels
first layer 52 72 108 164 136
second layer 52 52 96 96 96
overcells 30 30 50 50 50
Number of pins 64 64 144 144 144
Supply pins 6 6 16 16 16
On-chip RAM - - - - 320 bits
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Advanced customized ECL (ACE)

ACE

cell array family

UEVELUPMENT SAMPLE DATA

CODE IDENTIFICATION

(ordering information)

referenced 10K ECL
array

ACEB00 22-XXX

ACE900 23-XXX

ACE1400 24-XXX

ACE2200 25-XXX

ACE1320M 26-XXX

XXX digits are assigned during code development phase.

100K ECL suffix for packages
without with
heatsink
221-XXX PB PBH
231-XXX PB PBH
241-XXX PBK PBKH
251-XXX PBK PBKH
261-XXX PBK PBKH

MAXIMUM THERMAL CHARACTERISTICS
Circuit with heatsink mounted in a test socket and transverse air flow > 5 m/s is maintained.

64-pin package: 7 K/W
144-pin package: 5 K/W

PACKAGE OUTLINE — 027 3max—
’ 22,86 .
l {9%2,54) | 2,3max
( + 1 1 w
K 4: o o o olo o o o-éﬁ»»w—-
J| 6 0 0 0 0cio 0 0 0 o
Hf o o ; o o
G| o o | o o
Fleotp 1 1 © 9 2286
el o o o o [exz254)
D| o o ! o o
c| o o | o o
Bl o o 0 o o I o o o o o
Al o o o 0o 0jo 0 0 0-o—4-—1
| ) 2,3max
12 34 516 7 8 910 }
l 1 4a0s
. *3,2;0,%
+07
0,9min 37 0

—ll-2046+0,04

7286073.2

Fig. 1 64-pin plug-in package (FO-75) for ACE600 and ACE900.
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ACE
cell array family .

[« [0 38,5max
- 3556+0,25 L
| (16x2,54) | [ 2max
I , .
afd o o 0 o 0 o I © 00 o0 0 o-4}-—
P|lO o o o o oo 0 00000 0
1
N|lo o o 0o 0 0 o 0 0 o0 o0 o0 o0 o
M|lo o o o o o
Lo o o i o o o
Kfo o o . O o o
J|lo o o ( o o o
hlo—o-o | ) e ool 3556£025
(14x2,54)
Glo o o ‘ o o o
Fljo o o I o o o
ElO O © t O o0 o
Do o o ! o o o
clo o o 0o 0 0 o + o o o o0 o o
Blo o o 0o 0o 0o 0o 0o 0o o o o
Alo o 0 0 0 0o o qla o o 0 o-ey-—,
12 3 4 5 6 7 8 9 10 1 12 13 1 15
I +07
l T [ T i 3 f0 v
+0,7
H H H H 0,9min 3570
f
‘.”ﬁgo 42+007 7285853.2

Fig. 2 144-pin plug-in package (FO-108) for ACE1320M, 1400 and 2200.
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ACE

cell array family

VEVELUNVICINT OAVINLE AT A

1/O INTERFACES

]

I/O INTERFACES

ACE 600

INPUT INTERFACES

INPUT INTERFACES

ACE 1320M

I/O INTERFACES

i

I/0 INTERFACES

1/O INTERFACES

ACE 900
r INPUT INTERFACES J
- _ —
w (7] w
w w w
2 g Q
w w w
& & £
z z E
o o o
= = =
INPUT INTERFACES
7285858 7285857
ACE 1400
— 1/0 INTERFACES
g &
< 2
Y
4 o«
gl |E
2 z
o| |o
L 1/0 INTERFACES
7285856.1
ACE 2200
[ 1/0 INTERFACES ]
o
2
Q
<
<
&
u
Z
3
[ 1/0 INTERFACES |

Fig. 3 Cell site locations. Not to scale.

7285854

1/0 INTERFACES

7285855
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cell array family

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage —VEE max. 7V
Oto VEg V
Input voltage (d.c.) range V| min. 6V
D.C. output current lo max. 50 mA
Pulsed output current
tp = 10us; §=1% lop max. 100 mA
Junction temperature Tj max. +150 oC
Storage temperature range Tstg —65to + 150 °C
D.C. CHARACTERISTICS
Veer =Vee2=0V (ground); R =50 Q to Vy1=-2V
Input current at V_ L min. 05 uA
atViy IIH max. 265 upA
. min. 0,7 x IEEtyp
Supply current 133 max. 14X IEEtyp
® At standard load of 50 Q2 to V1 =-2V
10KH 100K
at junction temperature of 300C 60 °C 1250C 30to 1256 9C
Supply voltage (+ 5%) VEE -5,2 —5,2 -5,2 —-45 V
VOHmin -1,02 -0,98 -0,91 -1,025 v
Output voltage HIGH VOHmax —0.84 —081 072 088 V
VoLmin -1,95 -1,95 -1,95 -1,81 Vv
Output voltage LOW VO Lmax —163 —163 —159 162 V
Input voltage HIGH VIHmin -1,17 -1,13 —1,06 -1,165V
Input voltage LOW VL max -1,48 —1,48 -1,44 -1,475V
® Load25 Q to V1 =-2V
10KH 100K
at junction temperature of 30°C 60 °C 1250C 30to 1250C
VOHmin -1,07 —-1,03 —0,96 -1,075 vV
Output voltage HIGH VOHmax ~0,84 ~0,81 ~072 | -0880V
VOoLmin -1,95 -1,95 -1,95 -1,810 vV
Output voltage LOW VOLmax 163 -1,63 159 | -1620V
® |n case of line receivers
Differential voltage Vp min. 150 mV
Common mode voltage Vem min. =20V
Input voltage HIGH max. —0,6 V
P 9 ViH min. =20V
Input voltage LOW ViL min.  VEg V

* Typical supply current “EEtyp.) is code related, computed by ACELOR program.
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ACE

cell array family

b ¥ ke IVIERIN IV e MM

A.C. CHARACTERISTICS

Internal propagation delay per equivalent gate

SSI
MsSI
LSl

tpd
tpd
tpd

Typical propagation delays (tpd) are defined in the cell library for every function:
tpd max = 1.4 X tpd typ
tpd min = 0.6 X tpd typ

This is including process, temperature and supply voltage variations.

Output transition time (Fig. 5)
minimum mask option

typical mask option

maximum mask option

Conditions for a.c. test
Ground

Supply voltage

Input voltage HIGH
Input voltage LOW

Output load
to ground
Input pulse
transition times

PULSE
GENERATOR

TTHL/TLH
TTHL/TLH
TTHL/TLH

Veer Vee2
VEE
ViH
ViL

RL

TTHL/TLH

typ. 0,50
typ. 0,35
typ. 0,45
slow standard  fast
0,7 0,5 0,4
1,4 1,0 0,8
2,5 2,0 2,0
10KH 100K
+2 +2

-3,2 —-2,5
Vce—0,890 [V c—0,955
Vce—1.690 [Vee—1,705
50 50

1,5 0,7

ch. A

Fa

Vi

D.U.T.

ch.B

VEE

OSCILLOSCOPE

HO D

|

Vo

Fig. 4 Switching times test circuit.

7288191.1

v/ o\ LN + O S 2 T L. T B .
VCC1 = VCC2 = T £ VvV, Input ana output connections are dU 3z capies, osciiioscope input

impedance = 50 2; Vgg = —2,56 V for 100K ECL or —3,2 V for T0KH ECL devices.

ns
ns
ns

ns

June 1984

485



ACE

cell array family

INPUT

20%

OUTPUT

| PPHL | -
pLH TPHL 7288190.1

Fig. 5 Switching times waveform.

10KH devices 100K devices

Input voltage HIGH VIH +1,11V +1,045V
Input voltage LOW ViL +0,31V +0,295 V
Transition time tTLH/THL 15 ns 0,7 ns
Notes

1. A cell with TTL drive ability can be implemented on every |/0 site and with a load resistor
connected to +5 V itcan drive any TTL device. This cell can be bidirectional; the output is equivalent to
an open collector output with a clamping voltage of about 3 V; the input being equivalent to a TTL
input with a higher input current. The d.c. and a.c. characteristics of this cell, as well as computation
of load resistor are described in ACE USER’S GUIDE.

2. ACE1320M includes on-chip RAM. The RAM is configured in two blocks of 16 words of 10 bits.
It can be reconfigured by mask options as 64 words by 5 bits or 16 words by 20 bits.
Address access time (tpa) typical 3,6 ns, maximum 5,5 ns.

486
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AC
cell array family

E

|0 27,3max ———————
i (9235?564) | [+ 23max
K f 4) o o o|jo o0 O 0_4)_1 ——
1l o o © 010 0 0 0 O
H| o o i o o
G| o o ! o o
Fle o | . J 1 ©.° ] 2288
el o o o o |[9x254)
D| o o | o o
c|l o o | o o
B| o o o ‘ 0o 0o o0 o0 o
Al o o o i o 0 o o-—e—: “SImax
1 2 34 516 78 910 1

—ll—@046+0,04

7285911.1

Fig. 6 Mechanical data FO-99 (FO-75 with heatsink). Dimensions in mm.

MAXIMUM THERMAL RESISTANCE
Package mounted on a printed circuit board.

FO-99
FO-75

Rth j-a (K/W)
with air flow* without
7 20
25 50

* Forced air flow of 5 m/s (= 1000 linear f/min).

June 1984

487



ACE

cell array family

38,5 max
T s [ 2mex
Q f? © 000 o0 o0 I o 00 o0 o o—él- -
Plo o 0o oo oo o o000 o0
N|o o 0o 00 0o ¢ © 00 o0 o0
M|o o o T o o o
Llo o o : o o o
K|o o o ’ o o o
Jlo o o o o o
rfomere | o e
Glo o o oo o
Flo o o . 0o o o
Elo o o l o o o
Djo o o 3 o o o
clo oo o0 o0 o0 o + o ©o 00 0 o0
Blo o o o o000 o 0o 000 o0
Alo 0o 0o 00 o0 o c{) o © 00 o-op-—t
12 3 4 56 7 8 9 10 1 1213 1% 15
|
‘ 16,5
max

i : l 0,9 min

I 14

[ T ¥
T

i f

—>-l<—ﬂ0,A2 +0,07 72859121

Fig. 7 Mechanical data FO-128 (FO-108 with heatsink). Dimensions in mm.
MAXIMUM THERMAL RESISTANCE
Package mounted on a printed circuit board.

Rth j-a (K/W)
with air flow * without
FO-128 5 15
FO-108 15 30

* Forced air flow of 5 m/s (= 1000 linear f/min).
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PACKAGE
OUTLINES

16-LEAD DUAL IN-LINE; PLASTIC (SOT-382)

19,5 max

<+—— 8,25 max —

| |

4.7

max
Y 0,51

min ¢

seating plane

2)

‘

— 0,76

(elo2sa@ "

0,32
rqu
[

w w
[=]
a6

B

|

|

|

|
i Td———— 7,62 \
0
3

y

3
o
x
@

7273586.2

@ Positional accuracy.

@ Maximum Material Condition.

(1) Centre-lines of all leads are
within 20,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads

may deviate from nominal by
lead 1 indication (either index or sign) +0,254 mm.

=
N
w
s
w
L=}
~
@®

top view (2) Lead spacing tolerances apply

from seating plane to the line

. . . indicated.
Dimensions in mm

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 OC and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints

The same precautions and limits apply as in (1) above.
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16-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-74AB,C)

19,94 max

f

seating plane

5,08
max
0,38 1
— min
0,76(2)

top view

g s S s se ]
5

<« 8,25 max ——

!
~[[k-032 I
i hl 0’23 |.| \
' 7,62 1‘ \
100
7.6

7255544.8

Dimensions in mm

side view

§

@ Positional accuracy.
(M) Maximum Material Condition.

(1) Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by

+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line

indicated.

492
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24-LEAD DUAL IN-LINE; PLASTIC (SOT-101A)

32 max

seating plane

5,1
max
— Y051 |
| min_y
— - —lo7612
/
254
I<——»1
1,7 max
»" k‘»
24 23 22 21 20 19 18 17 % 15 16 13 top view
3)
1 2 3 4 5 6 7 8 9 10 1 12
15,8 max @ Positional accuracy.
+—————————— 14,1 max — - ,,‘
I ® Maximum Material Condition.
LL_' side view

15,24
17,15

15,90

Dimensions in mm

7273670.5

(1) Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

(3) Index may be horizontal as shown,
or vertical.

August 1984
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24-LEAD FLATPACK; CERAMIC (SOT-138)

28,0
27,0
8, .4
~ " min | ~ min "
2,16 max
. 1,27 !
e (5x) 19 | ‘"
max } ’ max . 07" I‘“
notch ! AR A A A [l ' g{:l ﬂ
{pin 1) ¢ n
\ - - : - 19
24 19
—3 11 18 - — g
—3 y ] m——— 0
094 ] ——3-- 57a) 280 0
min - (5x) —1 27,0 o
C 13 T - / o
C 31 6 13 — -+ base o
7 12 ' 19 plane
max
[T ey |
1 [I ﬂ N min U
INIRINIRINi !

0
0,38 7275791.1 0

Dimensions in mm

Pins are tin-plated nickel alloy. Q} Positional accuracy.
Base is Alp03 or BeO (toxic material). ® Maximum Material Condition.
Mass = 0,8 g.
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24-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-149)

32 max - -
@
c
o T —
a
ms l ?
2 + 53
Sl max
o
@ 0,51
Jmin‘
Y=
[} 076
3,43 [
2,?2 025 n)
. 20 REC
max
1,65 max
- -—
24 23 22 21 20 19 18 17 16 15 14 13
1 2 4 5 6 7 8 9 10 11 12 top view

@ Positional accuracy.

11,3 max
@ Maximum Material Condition.

side view

(1) Centre-lines of all leads are

ﬂ ! within £0,127 mm of the nominal
:; :I position shown; in the worst case,
|
-/ N |
|
l \

the spacing between any two leads

/‘T}\ >3z may deviate from nominal by
| I‘f ’ IT +0,254 mm.

l ‘ (2) Lead spacing tolerances apply
-~ 12,7 max 72035341 from seating plane to the line

indicated.

Dimensions in mm
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64-PIN PLUG-IN PACKAGE (FO-75)

0273max ———
| 22,86 -
1 (9%2,54) | 2,3max
—t t —
K 4: o o o o ‘ o o o o~$—-- —
J 6 O 0O O 00 0 0 ©o 6
H] o © i o o
G| o o ( o o
Floeo° J °© o | 2286
El o © o o |9x254)
D] o o | o o
cC|l o o | o o
Bl o o o o o ‘ o o o o o
o 0O 0 0j0 0 0 oO- -
A ° | > 2 3max
12 3 4 5/6 7 8 9 10
[ 13 ‘
+
T f3,2_’.0,2$
+0,7
H 09min 377 ¢
—] *—00&6+0 Olb 7286073.2

Dimensions in mm
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64-PIN PLUG-IN PACKAGE WITH HEATSINK (FO-99)

027,3max ———————»
‘ 22,86 -
| (9x2,56) | |~ 23max
r : ! 4
K }: o o|lo o o—#»w——
1l o o 010 o o o
H| o o l o o
G| o o | o o
Flo © ! © 9 | 2286
E o O o O (QxZ,SA)
D| o o | o o
cC| o o | o o
B| o o o ’ o o o
o o 0,0 o--o—f-—1
A | ) 2,3max
12 3 4 516 7 8 910 i
14.5
' max
I I I _ 09min
[ |
Y. +07
u H Mo
—ll<—@0,46+0,04 72859111

Dimensions in mm
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144-PIN PLUG-IN PACKAGE (FO-108)

0 38,5 max
35,56+0,25 -
[ (14x2,54) | [F2mex
; !
(¢ o oo o oo ¢ oo o0 o0 o0 o-e}—
P|o o ooooo 60000 O0GO0CO
Nfo o 0o o o oo ¢ o000 0 o0 0
Mlo o o o o o
L|o o o } o o o
Klo o o ! o o o
J|lo o o I o o o
35,56+0,25
Hto—o0 —o— - — - - o - o—of 33 ,
] (14x2,54)
Glo o o o o o
Flo o o 1 o o o
Elo o o ’ o o o
D|o o o j o o o
cClo o o o 0 0o o + 0 0000 o0 O
Blo o o o 0o 0 0 0 o o o o
Alo o 0 0 0 0 o (# o o o o-ep-—t,
12 3 4 5 6 7 8 9 10 1 1213 1 15
]} 3+07
| T T ; 3 10 ¥
+07
H H u H 0gmin 357
| *
— 4__.50 42 to 07 7285853.2

Dimensions in mm
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144-PIN PLUG-IN PACKAGE WITH HEATSINK (FO-128)
0 38,5 max
35564025 L
! (16x2,54) | [~ 2mox
1 ) h
afd o o 0 o o o I 0 0 00 0 0-}-—f
Plo o o o 0 o o 0 000000
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Argentina: PHILIPS ARGENTINA S.A,, Div. Elcoma, Vedia 3892, 1430 BUENOS AIRES, Tel. 541-7141/7242/7343/7444/7545.
Australia: PHILIPS INDUSTRIES HOLDINGS LTD., Elcoma Division, 67 Mars Road, LANE COVE, 2066, N.S.W., Tel. 4270888.
Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE INDUSTRIE G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 6291 11.
Belgium: N.V. PHILIPS & MBLE ASSOCIATED, 9 rue du Pavillon, B-1030 BRUXELLES, Tel. (02) 24274 00.
Brazil: IBRAPE, Caixa Postal 7383, Av. Brigadeiro Faria Lima, 1735 SAO PAULO, SP, Tel. (011) 211-2600.
Canada: PHILIPS ELECTRONICS LTD., Electron Devices Div., 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161.
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001.
Colombia: IND. PHILIPS DE COLOMBIA S.A,, /o IPRELENSO LTD., Calle 17, No. 9-21, Of. 202, BOGOTA, D.E., Tel. 57-2347493.
Denmark: MINIWATT A/S, Strandlodsvej 2, P.O. Box 1919, DK 2300 COPENHAGEN S, Tel. (01) 54 1133.
Finland: OY PHILIPS AB, Eicoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 17271.
France: R.T.C. LA RADIOTECHNIQUE-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. 338 80-00.
Germany (BRD): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0.
Greece: PHILIPS S.A. HELLENIQUE, Elcoma Division, 52, Av. Syngrou, ATHENS, Tel. 9215111.
Hong Kong: PHILIPS HONG KONG LTD., Eicoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-245121.
India: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Div., Ramon House, 169 Backbay Reclamation, BOMBAY 400020, Tel. 221012.
Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Panim Bank Building, 2nd FI., Ji. Jend. Sudirman, P.O. Box 223, JAKARTA, Tel. 716131.
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 693355.
Italy: PHILIPS S.p.A., Sezione Elcoma, Piazza IV Novembre 3, 1-20124 MILANO, Tel. 2-6752.1.
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611.
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521.
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. 794-4202.
Malaysia: PHILIPS MALAYSIA SDN. BERHAD, No. 4 Persiaran Barat, Petaling Jaya, P.0.B. 2163, KUALA LUMPUR, Selangor, Tel. 7744 11.
Mexico: ELECTRONICA, S.Ade C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00.
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 793333.
New Zealand: PHILIPS ELECTRICAL IND. LTD., Elcoma Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. 605-914.
Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 6802 00.
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070.
Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. 86-89-51 to 59.
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 683121.
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 2538811.
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, Tel. 614-2362/9.
Spain: MINIWATT S.A., Baimes 22, BARCELONA 7, Tel. 3016312. R
Sweden: PHILIPS KOMPONENTER A.B., Lidingdvagen 50, S-11584 STOCKHOLM 27, Tel. 08/7821000.
Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01-4882211.
Taiwan: PHILIPS TAIWAN LTD., 3rd FI., San Min Building, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, TAIPEI, Tel. (02)-5631717.
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9.
Turkey: TURK PHILIPS TICARET A.S., EMET Department, Inénii Cad. No. 78-80. ISTANBUL, Tel. 435910.
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-5806633.
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.I. 02876, Tel. (401) 762-9000.
(Passive Devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000.
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd., MILWAUKEE, WI 53201, Tel. (414)228-7380.
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 739-7700.
Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321.
Venezuela: IND. VENEZOLANAS PHILIPS S.A., Elcoma Dept., A. Ppal de los Ruices, Edif. Centro Colgate, CARACAS, Tel. 360511

For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, Building BAE,
P.0O.Box 218, 5600 MD EINDHOVEN, The Netherlands, Tel. +3140723304, Telex 35000 phtcnl
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