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A Corporate Dedication to
Quality and Reliability

National Semiconductor is an industry leader in the
manufacture of high quality, high reliability integrated
circuits. We have been the leading proponent of driv-
ing down |C defects and extending product lifetimes.
From raw material through product design, manufac-
turing and shipping, our quality and reliability is second
to none.

We are proud of our success . . . it sets a standard for
others to achieve. Yet, our quest for perfection is on-
going so that you, our customer, can continue to rely
on National Semiconductor Corporation to produce
high quality products for your design systems.

P,

Charles E. Sporck
President, Chief Executive Officer
National Semiconductor Corporation




Wir fliihlen uns zu Qualitét und
Zuverldssigkeit verpflichtet

National Semiconductor Corporation ist filhrend bei der Her-
stellung von integrierten Schaltungen hoher Qualitit und
hoher Zuverlassigkeit. National Semiconductor war schon
immer Vorreiter, wenn es galt, die Zahl von IC Ausféllen zu
verringern und die Lebensdauern von Produkten zu verbes-
sern. Vom Rohmaterial {iber Entwurf und Herstellung bis zur
Auslieferung, die Qualitdt und die Zuverldssigkeit der Pro-
dukte von National Semiconductor sind unlbertrotfen.

Wir sind stolz auf unseren Erfolg, der Standards setzt, die
fiir andere erstrebenswert sind. Auch ihre Anspriiche steig-
en sténdig. Sie als unser Kunde k&énnen sich auch weiterhin
auf National Semiconductor verlassen.

La Qualité et La Fiabilité:
Une Vocation Commune Chez National
Semiconductor Corporation

National Semiconductor Corporation est un des leaders in-
dustriels qui fabrique des circuits intégrés d’une trés grande
qualité et d’une fiabilité exceptionelle. National a été le pre-
mier & vouloir faire chuter le nombre de circuits intégrés
défectueux et a augmenter la durée de vie des produits.
Depuis les matiéres premiéres, en passant par la concep-
tion du produit sa fabrication et son expédition, partout la
qualité et la fiabilité chez National sont sans équivalents.

Nous sommes fiers de notre succés et le standard ainsi
défini devrait devenir I'objectif & atteindre par les autres so-
ciétés. Et nous continuons a vouloir faire progresser notre
recherche de la perfection; il en résulte que vous, qui étes
notre client, pouvez toujours faire confiance a National
Semiconductor Corporation, en produisant des systémes
d’une trés grande qualité standard.

Un Impegno Societario di Qualita e
Affidabilita

National Semiconductor Corporation & un'industria al ver-
tice nella costruzione di circuiti integrati di altd qualita ed
affidabilita. National & stata il principale promotore per I'ab-
battimento della difettosita dei circuiti integrati e per Iallun-
gamento della vita dei prodotti. Dal materiale grezzo attra-
verso tutte le fasi di progettazione, costruzione e spedi-
zione, la qualita e affidabilitd National non & seconda a nes-
Suno.

Noi siamo orgogliosi del nostro successo che fissa per gli
altri un traguardo da raggiungere. Il nostro desiderio di per-
fezione & d'altra parte illimitato e pertanto tu, nostro cliente,
puoi continuare ad affidarti a National Semiconductor Cor-
poration per la produzione dei tuoi sistemi con elevatl livelli
di qualita.

okl

Charles E. Sporck

President, Chief Executive Officer
National Semiconductor Corporation
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Introduction

National’s F100K ECL family has gained acceptance
as the standard subnanosecond logic and memory
family used in high-speed, next generation systems.
The family now includes the F100K 300 Series de-
vices that offer specifications of DC and AC parame-
ters over the full ~4.2V to —5.7V Vg operating
range and 0°C to 85°C case temperature, military
versions (—55°C to +125°C), full voltage and tem-
perature compensation, PCC packaging and 2000V
minimum ESD protection. Together the 100 Series
and 300 Series devices provide a ultra-high perform-
ance, cost-effective, easy to use ECL logic family.

F100K Data Book

Product Index and Selection Guide

The Product Index is a numerical list of all device
types contained in this book, including one page de-
scriptions on all of National’s other ECL devices
(SRAMs, PALs and ASICs). The Selection Guide
groups the products by function and by family.

Section 1 Family Overview.............. 1-1

Discusses F100K design philosophy and actualiza-
tion and summarizes the key F100K features and
advantages in high speed systems. The features
and benefits of the 300 Series devices are brought
out in great detail.

Section 2 F100K 300 Series Datasheets . .2-1

Contains individual data sheets for the F100K 300
Series family devices.

Section3 F100K 100 Series Datasheets . .3-1

Contains individual data sheets for the F100K 100
Series family devices.

Section4 11C Datasheets............... 4-1
Contains individual data sheets for the 11C devices.

Section5 ECLBICMOSSRAMs.......... 5-1

Contains only the first page of each of the ECL
BiCMOS SRAM data sheets. For full details refer to
the Memory Databook.

Section6 ECLPALsandASIC's......... 6-1
Contains only the first page of each of the 6 ns and
4 ns ECL PAL datasheets, and the entire ECL ASIC
datasheet. For full details on the PALs, refer to the
Programmable Logic Devices Databook and Design
Guide. For full details on the ASIC FGE Series, con-
tact the ASIC Product Marketing Group. For details
on the ASIC FGA Series, refer to the FGA Series
ASPECT™ ECL Gate Array Datasheet.

F100K Design Guide and
Application Notes—Section 7

Chapter 1 CircuitBasics ................ 7-3
Discusses internal circuitry and logic function forma-
tion. Also, a sample analysis of noise margins is out-
lined.

Chapter2 LogicDesign................. 7-9

Features brief applications of F100K logic arranged
according to function.

Chapter 3 Transmission Line Concepts .7-22
Reviews the concepts of characteristic impedance

and propagation delay and discusses termination,
mismatch, reflections and associated waveforms.

Chapter 4 System Considerations...... 7-35
Extends the transmission line approach to the spe-
cific configurations, signal levels and parameter val-
ues of ECL. Various methods of driving and termi-
nating signal lines are discussed.

Chapter 5 Power Distribution and

Thermal Considerations ..... 7-48
Discusses power supply, decoupling and system
cooling requirements.
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Chapter 6 Testing Techniques ......... 7-55

Discusses various methods and techniques used in
testing ECL devices (intended for those concerned
with customer incoming inspection). Also includes a
section on Electrostatic Discharge, what is ESD and
how we perform our ESD Classification testing.

Chapter 7 Quality Assurance
and Reliability............... 7-62

Reviews the quality and reliability programs currently
in use.

ApplicationNotes. ..................... 7-67

Contains several application notes on designing high
speed systems using ECL.

Section 8 Ordering Information and
Package Outlines ............. 8-1

vi
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F100K Product Selection Guide

Gates
Inputs/ No. of
Function Device Gate Gates Leads
OR/NOR/Exclusive OR
Low Power Triple 5-Input OR/NOR 100301 5 3 24, 28(PCC)
Triple 5-Input OR/NOR 100101 5 3 24
Low Power Quint 2-Input OR/NOR 100302 2 5 24, 28(PCC)
Quint 2-Input OR/NOR 100102 2 5 24
Dual Input OR/NOR 11C01 4/5 2 16
Low Power Quint Exclusive OR/NOR 100307 2 5 24, 28(PCC)
Quint Exclusive OR/NOR 100107 2 5 24
AND/NAND
Low Power Quint 2-Input AND/NAND 100304 2 5 24, 28(PCC)
Quint 2-Input AND/NAND 100104 2 5 24
OR-AND/OR-AND-INVERT
Triple 2-Wide OA/OAI 100117 2 3 24
5-Wide 5, 4, 4, 4, 2 OA/OAI 100118 5/4/4/4/2 1 24
Flip-Flops
Clock Direct Direct Complementary
Function Device Edge Set Clear Outputs Leads
Low Power Triple D Flip-Flop 100331 e Yes Yes Yes 24, 28(PCC)
Triple D Flip-Flop 100131 e Yes Yes Yes 24
Triple J-K Flip-Flop 100135 e Yes Yes Yes 24
Low Power Hex D Flip-Flop 100351 e No Yes Yes 24, 28(PCC)
Hex D Fiip-Flop 100151 e No Yes Yes 24
750 MHz D Flip-Flop 11C06 e No No Yes 16
Master-Slave D Flip-Flop 11C70 e Yes Yes Yes 16
Latches
Function Device Enable Complementary Direct Direct Leads
Inputs Outputs Set Clear
Triple D Latch 100130 4(L) Yes Yes Yes 24
Low Power Hex D Latch 100350 2(L) No Yes Yes 24, 28(PCC)
Hex D Latch 100150 2(L) Yes No Yes 24
Low Power Quad 2-Input Mux/Latch 100355 2(L) No Yes Yes 24, 28(PCC)
Quad 2-Input Mux/Latch 100155 2(L) Yes No Yes 24
Mask-Merge Latch 100156 1(L) No No No 24
Quint 100K-to-10K Latch 100175 2(L) No No Yes 24
Low Power 8-Bit Latch 100343 2(L) No No No 24, 28(PCC)
Low Power 8-Bit Latch w/Cutoff 100344 3(L) No No No 24, 28(PCC)
Drivers and 25 Drive
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F100K Product Selection Guide

Multiplexers/Demultiplexers/Decoders

Function Device Enable Complementary Leads
Inputs Outputs
Muitiplexers
Low Power Quad 2-Input Mux/Latch 100355 2(L) Yes 24, 28(PCC)
Quad 2-Input Mux/Latch 100155 2(L) Yes 24
Low Power Dual 8-Input 100363 No 24, 28(PCC)
Dual 8-Input 100163 No 24
Low Power 16-Input 100364 No 24, 28(PCC)
16-Input 100164 No 24
Low Power Triple 4-Input 100371 1(L) Yes 24, 28(PCC)
Triple 4-Input 100171 1(L) Yes 24
Decoders/Demultiplexers
Low Power Dual 1-of-4/Single 1-of-8 100370 2(L) & 2(L) No 24, 28(PCC)
Dual 1 of 4/Single 1 of 8 100170 2(L) & 2(L) No 24
Translators
Function Device Enable Features Complementary Leads
Inputs
Low Power Hex TTL-to-100K ECL 100324 1(H) Flow-thru Outputs 24, 28(PCC)
Hex TTL-to-100K ECL 100124 1(H) Flow-thru Outputs 24
Low Power Hex 100K ECL-to-TTL 100325 Flow-thru Inputs 24, 28(PCC)
Hex 100K ECL-to-TTL 100125 Flow-thru Inputs 24
Low Power Octal Bidirectional ECL/TTL 100328 1(H) Latch 24, 28(PCC)
Low Power Octal Bidirectional ECL/TTL 100329 Register 24, 28(PCC)
Octal Bidirectional ECL/TTL 100128 1(H) Latch 24
Quint 100K-to-10K 100175 2(H) Latch 24
Low Power 9-Bit ECL-to-TTL 100393 1(H) Latch 24, 28(PCC)
Low Power 9-Bit ECL-to-TTL 100395 Register 24, 28(PCC)
Registers/Shift Registers
Function Device Clock Complementary Leads
Inputs Outputs
Registers
Low Power 8-Bit Register 100353 e No 24, 28(PCC)
Low Power 8-Bit Register w/Cutoff 100354 e No 24, 28(PCC)
Drivers and 259 Drive
Shift Registers
Low Power 4-Bit Bidirectional Shift Reg. 100336 e Yes 24, 28(PCC)
4-Bit Bidirectional Shift Reg 100136 e Yes 24
Low Power 8-Bit Shift Register 100341 e No 24, 28(PCC)
8-Bit Shift Register 100141 e No 24
New Octals
250 Output
Function Device Drive Cutoff Leads
Low Power 8-Bit Latch 100343 No No 24, 28(PCC)
Low Power 8-Bit Latch 100344 Yes Yes 24, 28(PCC)
Low Power 8-Bit Buffer 100352 Yes Yes 24, 28(PCC)
Low Power 8-Bit Register 100353 No No 24, 28(PCC)
Low Power 8-Bit Register 100354 Yes Yes 24, 28(PCC)




Buffers/Drivers/Receivers

Output 250 Output
Function Device Polarity Drive Cut-Off Leads
Buffers/Inverters
Low Power 9-Bit Inverter 100321 Inverting No No 24, 28(PCC)
9-Bit Inverter 100121 Inverting No No 24
Low Power 9-Bit Buffer 100322 Non-Inverting No No 24, 28(PCC)
9-Bit Buffer 100122 Non-Inverting No No 24
Low Power 8-Bit Buffer 100352 Non-Inverting Yes Yes 24, 28(PCC)
Drivers/Bus Drivers
Low Power Quad Line Driver 100313 Differential No No 24, 28(PCC)
Quad Line Driver 100113 Differential No No 24
Quad Line Driver 100112 Differential No No 24
Low Skew Quad Clock Driver 100115 Differential No No 16
Low Skew 9-Bit Clock Driver 100311 Differential No No 28(PCC)
Hex Bus Driver 100123 Non-Inverting Yes Yes 24
9-Bit Backplane Driver 100126 Non-Inverting No No 24
Recelvers/Transceivers
Low Power Quint Differential Line Receiver 100314 Differential No No 24, 28(PCC)
Quint Differential Line Recsiver 100114 Differential No No 24
Quint Full Duplex Line Transceiver 100250 Differential No No 24
Counters/Prescalers
Function Device Parallel Reset Up/Down Leads
Entry
Counters
Low Power 4-Bit Binary Counter 100336 S S/A Yes 24, 28(PCC)
4-Bit Binary Counter 100136 S S/A Yes 24
1 GHz Divide-by-Four Counter 11C05 No No 16
Prescalers
650 MHz Prescaler 11C90 No No 16
650 MHz Prescaler 11C91 No No 16
Arithmetic Operators
Function Device Features Leads
High Speed 6-Bit Adder 100180 24
Carry Lookahead 100179 24
4-Bit Binary/BCD ALU 100181 8 Logic/8 Arithmetic Ops 24
9-Bit Wallace Tree Adder 100182 Expandable 24
2 x 8-Bit Recode Multiplier 100183 24
Low Power Dual 9-Bit Parity Checker/Generator 100360 Expandable 24, 28(PCC)
Dual 9-Bit Parity Checker/Generator 100160 Expandable 24
9-Bit Comparator 100166 Expandable 24
8-Input Priority Encoder 100165 Dual 4-Bit/Single 8-Bit 24
8-Bit Shift Matrix 100158 Barrel Shift, Backfill 24
4-Bit Mask-Merge/Latch 100156 Bit-Selectable Merge 24
4 x 4-Bit Content Addressable Memory 100142 24

xi
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F100K Product Selection Guide

BiCMOS ECL 1/0 SRAM Selection Guide

N:::er Organization 1/0 Level VEE Access (ns) Leads Ten;;::::ure
NM5100 256k x 1 100K —5.2V +5% 15 24 0°Cto +85°C
NM100500 256k x 1 100K —4.2Vto —4.8V 15 24 0°Cto +85°C
NM5104 64k x 4 100K —5.2V £5% 12,15 28 0°Cto +85°C
NM100504 64k x 4 100K —4.2Vto —4.8V 15 28 0°Cto +85°C
NM100494 16kx 4 10K —4.2Vto —4.8V 15,18 28 0°Cto +85°C
NM10494 16k x 4 100K —5.2V £5% 10,12,15 28 0°Cto +75°C
NM100492 2kx9 100K —4.2Vto —4.8V 7,10 64 0°Cto +75°C
NM4492 2kx9 100K —5.2V £5% 5,7,10 64 0°Cto +75°C

For further information on the ECL SRAMSs, see the one page description of each device in this book; or refer to the Memory Databook for full details.

ECL Programmable Logic Selection Guide

Part Number Tep (Max) Icc (Max) Outputs Leads
(Note 1) Combinatorial Registered
PAL1016P8 6 ns —240 mA 8 24
PAL10016P8 6ns —240 mA 8 24
PAL1016P4A 4ns —220 mA 4 24
PAL10016P4A 4ns —220 mA 4 24
PAL1016PES8-3 3ns —180 mA 8 28
PAL10016PE8-3 3ns —180 mA 8 28
PAL1016P8-3 3ns —180 mA 8 24
PAL10016P8-3 3ns —180 mA 8 24
PAL1016C4-2 2ns —180 mA 4 28
PAL10016C4-2 2ns —180 mA 4 28
PAL1016P4-2 2ns —180 mA 4 24
PAL10016P4-2 2ns —180 mA 4 24
PAL1016RD8 6ns —280 mA 8 24
PAL10016RD8 6ns —280 mA 8 24
PAL1016RM4A 4ns —220 mA 4 24
PAL10016RM4A 4ns —220 mA 4 24

Note 1: Maximum tpp for combinatorial outputs (commercial operating range). Denotes characteristic speed of family where product has all registered outputs.
For further information on the ECL PALs, see the one page description of the devices in this book; or refer to the Programmable Logic Devices Databook and

Design Guide.
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ECL Gate Array Selection Guide

FGE Series
Part Equivalent Internal Internal Leads
Number Gates Cells Gate Delay
FGEO0050 60 4 225 ps 24
FGEO0500 680 50 225 ps 84
FGE2000 2500 224 225ps 132
FGE2450 2840 252 225 ps 99
FGE2500 2840 252 225ps 156
FGE6300 6300 560 250 ps 301
FGE6320R 3500 plus 280 250 ps 301
2.3k Bits RAM
For further information on the ECL FGE Series Gate Arrays, contact the ASIC Product Marketing Group.
FGA Series—ASPECT
Part Equivalent Internal Internal Leads
Number Gates Cells Gate Delay
FGA0150 269 75 150 ps 16, 24, 28
FGA0200 269 75 150 ps 16, 24, 28
FGA0600 792 240 150 ps 44,75
FGA1300 1642 528 150 ps 75,109, 116
FGA2800 3035 1044 150 ps 75,109, 116
FGA4000 4704 1600 150 ps 99,132,172,173
FGA8000 8000 3000 150 ps 99,132, 172,173
FGA14000 16709 5904 150 ps 323
FGA15000 16644 5920 150 ps 303
FGA30000 28486 10266 150 ps 323
FGA14040R 7835 plus 2624 plus 150 ps 323
4.6k Bits RAM 64 x 9 x 8 RAM

For further information on the ECL Gate Array devices, see the full description of the FGA Series in this book; or refer to the FGA Series ASPECT™ ECL Gate

Array Databook.

xiii
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Product Status Definitions

National
Semiconductor

Product Status Definitions

Definition of Terms

Data Sheet Identification Product Status

Definition

Formative or
In Design

This data sheet contains the design specifications for product
development. Specifications may change in any manner without notice.

First
Production

This data sheet contains preliminary data, and supplementary data will
be published at a later date. National Semiconductor Corporation
reserves the right to make changes at any time without notice in order
to improve design and supply the best possible product.

Full
Production

This data sheet contains final specifications. National Semiconductor
Corporation reserves the right to make changes at any time without
notice in order to improve design and supply the best possible product.

National Semiconductor Corporation reserves the right to make changes without further notice to any products herein to
improve reliability, function or design. National does not assume any liability arising out of the application or use of any product
or circuit described herein; neither does it convey any license under its patent rights, nor the rights of others.
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Family Overview

Introduction

Systems designers have found that Emitter Coupled Logic
(ECL) circuits offer significant advantages to high-speed
systems. These advantages include high switching rates
with moderate power consumption, low propagation delays
with moderate edge rates, and the ability to drive low imped-
ance transmission lines. Most F100K devices have 50 k)
pull-down resistors on all the inputs.

The F100K ECL family is the realization of refinements
made on ECL design to produce a family of ultrafast logic
and memory components. These components are capable
of providing ultimate performance for packaged SSI/MSI,
are easy to use, and cost effective.

F100K ECL has been accepted as the standard subnanose-
cond logic and memory family used in high-speed, next gen-
eration systems. The advance into complex LS| and gate
arrays is fully supported by the F100K SSI/MSI parts.

Beginning in 1989, National introduced a new line of F100K
ECL products, known as 300 Series. These 300 Series
products are fully compatible with existing F100K 100 Se-
ries Products, but offer many improvements. Features in-
clude much lower power dissipation, stable DC specifica-
tions over a wider supply voltage range, plastic chip carrier
(PCC) surface mount packaging, higher electrostatic dis-
charge (ESD) tolerance, and full MIL-STD-883C qualifica-
tion levels. The 300 Series family includes pin and function
compatible versions of several popular 100 Series products,
as well as many new propristary products.

Most of the 300 Series improvements were extensions of
F100K 100 Series design and process techniques. This sec-
tion will begin with an overiew of the F100K 100 Series fami-
ly, and then discuss the 300 Series improvements. Generic
references to F100K apply to both Series of products.

F100K 100 Series
Design Philosophy

F100K 100 Series was designed to meet four key require-
ments: high speed at reduced power, high level of on-chip
integration, flexible logic functions, and optimum 1/0 pin as-
signment.

Subnanosecond Gate Delays

The subnanosecond internal gate delays of F100K 100 Se-
ries are obtained by the use of ECL design techniques and
the advanced Isoplanar-Z process. Many circuit approaches
were carefully considered prior to selecting the optimum
gate configuation for the F100K family. The emitter-follower
current-switch (E2CL) and current-mode logic (CML) gates
were eliminated mainly because of poor capacitive drive
and lack of output wired-OR capability; the CML gate has
low noise margins. The 2-1,D, EFL, DCTTL and hysteresis
gates were eliminated due to the lack of simultaneous com-
plementary outputs along with difficult temperature and volt-

age compensation characteristics that lead to the loss of
system noise immunity.

The choice narrowed down to the current-switch emitter-fol-
lower ECL gate which offers the foliowing characteristics:

* High fan-out capability

* Simultaneous complementary outputs

Excellent AC characteristics

Compatibility with existing ECL logic and memories
Internal series gating capability

Good noise immunity

Amenable full compensation and extended temperature
characteristics

e External wired-OR capability

In order to ease drive requirements all circuit inputs were
designed to have similar loading characteristics; i.e., buffers
are incorporated where an input pin would normally drive
more than one on-chip gate. The on-chip delay incurred by
buffering is less than the system delay caused by an output
which drives a capacitance of higher than three unit loads.
Full compensation was selected for the F100K Family to
provide improved switching characteristics. Full compensa-
tion results in relatively constant signal levels and thresh-
olds and in improved noise margins over temperature and
voltage variations from chip to chip, and thus a tighter AC
window in the system environment. A comparison of fully
compensated ECL to conventional ECL shows a 2:1 im-
provement in system AC performance due solely to full
compensation (Figure 1-1). And, the improved speed has
been achieved at reduced power. Power reduction is ac-
cqomplished by the use of advanced process technology that
reduces parasitic capacitances and improves tolerances, by
optimum circuit designs using series gating and collector
and emitter dotting, and by designing for the use of a —4.5V
Vg power supply. F100K 100 Series is specified at a Vgg
power supply of —4.2V to —4.8V, buta —5.2V £ 10% pow-
er supply can be used to interface with 2 ns ECL families.

Veg=-45V=7% ———FULLY COMPENSATED)
Vrr= =20V £10% == =UNCOMPENSATED
: , Tc=50°C=25°C
c
| 1-—F=A MAX
> - e
s P
u MAX
3
o 7 Z Z
E 4 A, Z TP
g 2 597 Z MIN
: sz 77 _Zﬁ‘z
o
g I L L mn

1 2 3 4 5 6 7 8

UNIT LOAD
TL/F/9908-1

FIGURE 1-1. Comparison of Propagation Delays
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Family Overview

High On-Chip Integration

Higher on-chip integration is made possible by using the 24-
pin package to increase the number of signal pins by 62%
over the conventional 16-pin package. The emphasis in
F100K is to minimize the number of SSI functions and maxi-
mize the use of MSI and LSI to reduce wiring delays and
thus make more efficient use of the fast on-chip switching
technology. Only 10 SSI functions are needed to serve the
system needs presently requiring 25 functions in the ECL
10K family.

Flexibility and Pin Assignment

F100K was planned to minimize to total number of logic
functions by increasing the flexibility of each function and by
making use of more 1/0 pins. Since next-generation system
performance and ease of system designs are major F100K
goals, pin assignment is important and was planned to mini-
mize crosstalk, noise coupling and feedthrough, to facilitate
OR-ties and to ease power-bus routing. Some of the key
considerations in selecting the F100K pin assignments
were:

* Locate power pins in the center on opposite sides of the
DIP package to ease system design and to provide low-
inductance connections to the chip.

Provide two Vg pins, one for the internal circuit and one
for the output buffers, to minimize noise coupling.
Locate inverting outputs of logically independent gates
adjacent to each other. This provides the ability to wire
AND-OR-Invert functions with ease.

Locate common pins such as common Reset and com-
mon Clock at pin number 22 and Address or control in-
puts at pins 19 and 20 for flatpaks. This is to maximize
use of Computer Aided Design (CAD) for board layouts.

When feasible, mode control pins are used to create mul-
tipurpose devices.

Process Technology

FAST-Z Process

The F100K 100 Series ECL family is fabricated using an
advanced isoplanar technology called FAST-Z. This pro-
cess makes possible subnanosecond logic delays and very
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highly controlled switching characteristics for consistent de-
vice-to-device high-speed performance.

The technology can best be described by reviewing the evo-
lution of the transistor structure from the conventional pla-
nar and the original Isoplanar 1l processes to the FAST-Z
and FAST-LSI processes (Figure 1-2). The top view shows
the area needed for each structure; the dashed area is the
center of the isolation region.

As in all Isoplanar technologies, the FAST-Z processes se-
lectively grow a thick oxide between devices instead of the
P+ region that is present in the planar process. The oxide
needs no separation from the base-collector regions, result-
ing in a substantial reduction in device and chip size. The
base and emitter ends terminate in the oxide wall. The mask
openings can therefore overlap onto the isolation oxide
making them self-aligned in that direction. This overlap fea-
ture means that base and emitter masking does not have to
meet the extremely close tolerances that might otherwise
be necessary. In addition, the FAST-Z transistor contacts
are defined on a single mask layer making them self-aligned
in the other direction.

Both the self-alignment feature and the ability to overlap the
mask openings onto the isolation oxide provide improved
process control. The need to meet extremely close toler-
ances that otherwise might be necessary is therefore avoid-
ed.

The FAST-Z “walled emitter” structures provide a reduction
in transistor silicon area of 400 percent as compared to the
planar structure. The collector-substrate therefore is also
reduced by 400 percent. The collector-base area is reduced
by 540 percent. These area reductions, combined with the
shallower junctions achieved by well controlled ion implan-
tation processes, provide significantly reduced capacitance
and resistance values within the FAST-Z transistor struc-
ture. This, is turn, allows higher speeds:

FAST-LSI Process

The 300 Series family is fabricated using an advanced iso-
planar technology called FAST-LSI. The FAST-LSI process
is similar to FAST-Z, but also includes many improvements
which enhance performance, manufacturability, and reliabili-
ty. Metal alignments have been tightened, shortening the
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FIGURE 1-2. Evolution of Bipolar Translistor Structures
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distance between base and emitter contacts. This reduces
the base capacitance, giving Frs of 8 GHz vs 5 GHz for
FAST-Z. Parasitic capacitances are also reduced, allowing
products to be designed with lower power consumption.

The FAST-LSI process implements wafer planarization
techniques to smooth the interconnect metal transitions,
significantly reducing thermal stresses on the die when en-
capsulated in molded plastic packaging. In addition, these
planarization techniques increase metal step coverage to
typically 65% for first level metal and 75% for second level
metal. Increased metal thicknesses over a step improve
current density performance and circuit reliability. First layer
metal step coverage is improved by the addition of bird’s
head planarization after the oxide isolation process. Second
layer metal step coverage improvements are provided by a
technique known as spun-on-glass, an interlayer dielectric
planarization.

FAST-LSI is a fully ion-implanted process, providing more
precise control over doping profiles. This not only improves
device performance, but also allows tighter manufacturing
tolerances on transistor gains and resistor values. These
tighter tolerances were exploited in the design of F100K
300 Series to mest the same-speed, half-power targets for
the product line. The field oxide in FAST-LSI is doped (vs.
undoped in FAST-Z). This lowers current leakage even fur-
ther while still maintaining the walled emitter structures fea-
tured in FAST-Z. -
The metal structure of FAST-LS! is also improved. Platinum-
silicide is used to provide ohmic contacts to N+ and P+
regions, as well as Schottky diode contacts to N— regions.
The Schottky diodes are used in the design of the high-per-
formance TTL output stages in the 300 Series ECL-TTL lev-
el translators. A titanium-tungsten layer is utilized as a diffu-
sion barrier against aluminum migration into the underlying
silicon. Finally, both first and second layer metal use a cop-
per-doped aluminum metalization which enhances reliability
by providing a high resistance to electromigration.

Compensation Network

The heart of F100K is fully compensated ECL.1 The basic
gate consists of three blocks—the current switch, the output
emitter-followers, and the reference or bias network (Figure
7-3). The current switch allows both conjunctive and dis-
junctive logic. The output emitter-followers provide high
drive capability through impedance transformation and al-
lows for increased logic swing. The bias network sets DC
thresholds and current-source bias voltages. Temperature
compensation at the gate output is achieved by incorporat-
ing a cross-connect branch between the complementary

collector nodes of the current switch and driving the current
source with a temperature insensitive bias network2
(Figure 1-4).

Vee

Vcs

Veec

'El Re

-Vee
TL/F/9908-8
FIGURE 1-4. Temperature Compensation

As junction temperature increases and the forward base-
emitter voltage of the output emitter-follower decreases, the
collector node of the current switch must become more
negative. Since the current-source bias voltage, Vgs, is in-
dependent of temperature, the switch curent increases with
temperature due to the temperature dependence of Vggc.
The combination of temperature controlled current, Ig, and
the cross-connect branch current, lx, forces the proper tem-
perature coefficient at the collector node of the current
switch to null out the Vggo tracking coefficient.3

The schematic for the reference network displays a Vggq
amplifier in the bottom left corner (Figure 71-5). Two base-
emitter junctions are operated at different current densities,
J1 and J2. The resulting voltage difference, Vgg1 minus
VBe2, appears across R1 and is amplified by the ratio R2/
R1. Note that R2 is used twice, once to generate Vcg and
once to generate Vgg. The different current densities, J1
and J2, result in a positive temperature tracking coefficient
across R2, which cancels the negative diode-tracking coeffi-
cient of Vgeg and Vggy4. The Vs and the Vgg thus generat-
ed are temperature insensitive at the extrapolated bandgap
voltage of siliconl, 2 (approximately 1300 mV).4 Ry in the
Vge amplifier compensates for process variations of 8 and
AVgg.5 Voltage regulation is achieved through a shunt regu-
lator shown at the right side of the schematic.
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FIGURE 1-3. ECL Gate
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FIGURE 1-5. Reference Network
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Characteristics

F100K compatibility with existing ECL logic families and
memories permit direct interface with slower logic families
and ensures immediate memory availability. The typical log-
ic swing is 800 mV (Figure 1-6) and all voltage levels are
specified with a 50Q) load to —2V at all outputs to provide
transmission line drive capability. However, the inherently
low output impedance (Figure 7-7) and maximum specified
output current, 50 mA, make 250 drive possible at any or all
outputs. Alternately, of course, higher termination imped-
ances or other termination schemes are also useful.

>| Vou (max)
w (-880mV) ™ NoR OR
£ VoH (min) \ [
2 (=1025mV) 77 I
2 CORNER CORNER
5 POINT Vouc POINT Vouc
g (1035 mV)
|
‘7 CORNER CORNER
POINT Voc POINT VoLc
5 vou (max) s 2/ (~1610 mV)
> (-1620 mV) / k
VoL (min)
(- 1810 mV)
ViL(min) - ViL(max)  Vin (min)  Viy {max)

(~1810 mV) (-1476 mV) (~ 1165 mV) (~ 880 mV)
ViN — INPUT VOLTAGE — V
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FIGURE 1-6. Transfer Characteristics
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FIGURE 1-7. Output Characteristics vs
Output Terminations
F100K exhibits relatively constant output levels and thresh-
olds over the 0°C to +85°C specified temperature range
and —4.2V to —4.8V specified voltage range (Figure 1-8).
Veg power supply current is also constant over the specified
voltage range (Figure 1-9); therefore:

Fully Compensated ECL (over Vgg range)
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Uncompensated ECL (over Vgg range)
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FIGURE 1-8. Transfer Characteristics

Uncompensated ECL (over temperature)
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Fully Compensated ECL (over temperature)
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FIGURE 1-8. Transfer Characteristics (Continued)

® Propagation delay is relatively constant versus power
supply voltage variations thus tightening the AC window.
* Power dissipation is a linear function of the supply volt-
age, reducing worst-case power consumption.
The typical propagation delay of an SSI gate function driving
a 500 transmission line is 0.75 ns, including package, with a
power dissipation of 40 mW resulting in a speed-power
product of 30 pJ. For optimized MSI functions, the internal
gates can dissipate < 10 mW with average propagation de-
lay of < 0.5 ns, giving a power-speed product of < 5 pJ.

" [

]
o

1
=

1
N
o

1
»
13

1gg — POWER SUPPLY CURRENT — mA
L
@«

F100104 r TA=25°C
/‘/' [
-7 -8 -5 -4 -3 -2 -1 0
Vee — POWER SUPPLY VOLTAGE — V

TL/F/9908-16

FIGURE 1-9. Change in Igg vs Change in VEg

F100K has a tighter AC window over the wide range of envi-
ronmental conditions; thus, the system timing requirements
are eased and maximum system clock rates are increased.
At the sacrifice of AC performance, the small-signal input
impedance was conservatively designed to be positive-real
over the frequency range encountered by any circuit input.
This provides adequate damping to insure AC stability within
the system.

F100K 300 Series
Design Philosophy

F100K 300 Series was designed to improve several per-
formance parameters while still maintaining the speed and
functionality requirements of the original F100K family.
These new improvements enable 300 Series to be used in
an even broader range of applications.

Most importantly, 300 Series products all meet F100K’s op-
timized speeds and edge rates, while consulting up to 50%
less power. These lower power designs, combined with the
manufacturability of the FAST-LSI process (see Process
Technology), enabled the 300 Series line to be reliably
packaged in plastic leaded chip carrier (PCC) packages. A
graph is shown comparing the power consumption of the
F100124 and F100324 vs. supply voltage (Figure 7-10). In
addition, 300 Series is designed with a more stable voltage
reference network, providing a single set of DC specifica-
tions across a wider supply voltage range (—4.2V to
—5.7V), easing the design of 300 Series into systems which
use —5.2V power supplies. Also, 300 Series products have
been designed to comply with all MIL-STD-883C require-
ments, including operation over the full military temperature
range of —55°C to +125°C. Finally, electrostatic discharge
(ESD) protection diodes have been added to both input and
output circuitry, guaranteeing a minimum of 2000V ESD pro-
tection for all 300 Series products.
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Family Overview

Several new circuits were utilized to achieve the perform-
ance improvements. The stabilized DC characteristics
across the —4.2V to —5.7V power supply range are
achieved through use of an improved reference network
(Figure 1-11). This network replaces a resistor with a PNP
transistor (Q3). The collector-emitter voltage of Q3 varies
with V¢, allowing the voltage at the base of Qg to remain
constant as Vgg varies. This, in turn, stabilizes both Vg
and Vgs, so that as Vgg varies from —4.2V to —5.7V, Vgg
varies no more than 15 mV-20 mV. (Variation of Vgg in
F100K 100 Series products over this same voltage range
can be as much as 70 mV-80 mV). The improved stability
of 300 Series vs. Vg is reflected in the single set of DC 1/0
specifications guaranteed across this wider voltage range.
These specifications are identical to the F100K 100 Series
specifications listed at —4.5V. As shown in Figure 1-12,
they increase minimum noise margins guaranteed by 300
Series to 140 mV.
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FIGURE 1-10. 300 Series Power Reduction
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FIGURE 1-11. 300 Series Reference Network
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All 300 Series products are designed to operate over the full
military temperature range. To achieve this, internal voltage
swings were increased to guardband against transistor satu-
ration at temperature extremes. The faster transistor
speeds offered by the FAST-LSI process compensated for
the increased delays introduced by the wider voltage
swings. Some of the more complex products utilize multi-
level series gating to achieve higher levels of logic complex-
ity at while reducing gate delays and power consumption.
These products employ a Widlar Current Sink (Figure 1-13)
to compensate for Vgg shifts at —55°C. In this circuit, the
emitter resistor is removed from the current source (Qy),
providing more voltage headroom at lower temperatures,
and avoiding saturation of the current source at —55°C. A
second transistor (Qy), driven by a voltage biased at Vgg +
VgE, provides Vg at its emitter to drive the current source.
This minimizes power by reducing the loading on the refer-
ence generator. A temperature-compensated current mirror
(Q3) is employed to control the base voltage of the current
source so that it doesn’t move regardless of Vgg or temper-
ature changes.

Electrostatic discharge (ESD) protection diodes were added
to all 300 Series designs (Figure 1-14) specifically in the
circuit paths that were most prone to ESD damage on
F100K 100 Series products: input-to-Vgg, input-to-Vgg, and
output-to-Vgc. These diodes (D4, D2, and D3) are utilized to
shunt the current caused by an ESD voltage pulse away
from either the input or output circuitry. Depending on the
polarity of the ESD voltage, the diodes either become for-
ward-biased, directing the current into the supply, or go into
reverse breakdown, directing the current into the substrate.
Either way, the ESD-caused current is shunted away from
the input and output transistors, avoiding damage to the
circuitry. The diodes are designed to be rugged enough to
guarantee 2000V of ESD protection on all 300 Series prod-
ucts (they typically withstand up to 4000V). Even in provid-
ing this protection level, these diodes have a negligible im-
pact on input capacitance. Addition of these diodes typically
adds only tenths of picofarads to each product’s input ca-
pacitance.
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Family Overview

System Aspects

F100K provides high-density digital functions that outper-
form all other families on the market today. How does this
increased circuit performance and higher on-chip density
improve system performance?

Propagation delay and transition times vary (AC windows)
when functions are operated at the extremes of the speci-
fied environmental ranges. With F100K, these variations are
reduced and more predictable system timing is achieved.
For synchronous machines and very high speed asynchro-
nous systems, timing and its predictability are of utmost im-
portance. Due to F100K constant supply current versus
power supply voltage and because of nearly constant levels
and thresholds with respect to temperature, voltage varia-
tions and gradients, speed skews are minimized.

Not only timing but also maximum system clock rate is
affected by the tighter AC window. Thus, with F100K the
system designer can use a higher speed value in his worst-
case calculations. This can be translated into higher possi-
ble system clock rates. Therefore, a machine can perform at
up to twice the frequency, solely due to the F100K compen-
sation features. Noise immunity will be of utmost importance
in next generation computers, since much of the noise gen-
erated within the system is inversely proportional to the
switching transition time of the circuits. The F100K tran-
sition time is typically 0.7 ns as compared to 2.0 ns in slower
ECL families and should therefore increase system cross-
talk by the same ratio.

F100K combats the increased system noise by maintaining
a virtually invariant noise immunity with variations and gradi-
ents in power supply voltage, ambient and junction tempera-
tures. The variation in junction temperatures is much larger
than in earlier computer systems because of the mixture of
LSI and SSI functions on the same boards.

Features

F100K ECL logic components are designed to be used in
high-speed, low-noise systems and offer significant advan-
tages over other logic families. Some of the important fea-
tures and advantages are summarized below.

Low Propagation Delay

F100K ECL features gate delays that are typically 0.75 ns
(750 picoseconds) with counters, registers and flip-flops op-
erating in the 400-500 MHz range. When compared to oth-
er logic families such as Schottky TTL or slower ECL fami-
lies, system performance can be doubled or tripled. Tighter
AC distribution helps system timing requirements and in-
creases system clock rates.

Moderate Edge Rates

Because of the nature of current mode switching which
uses differential comparison techniques and avoids transis-
tor storage delays, rise times can be controlled by internal
time constants without sacrificing throughout delays. Slower
rise times minimize ringing and reflections on interconnec-
tion wiring and simplify physical design. The typical edge
rate for F100K ECL is 1V/ns, only about 80% of the edge
rate of Schottky TTL. It can be shown that for ECL circuits,
the natural rise and fall times are approximately equal to the
propagation delay. This relationship is considered optimum
for use in high-speed systems.

Wired-OR Capability

ECL outputs can be wired together where wiring rules per-
mit, to form the positive logic-OR function, thus achieving an
extra level of gating at no parts count expense. Data buss-
ing and party line operations are facilitated by this features.
Complementary Outputs

A majority of F100K ECL logic elements have complemen-
tary outputs, providing numerous opportunities for reduction
of package count and power consumption when mechaniz-
ing logic equations. Further, the system incurs no extra pen-
alty in time delay since the complementary ECL outputs
switch simultaneously.

A significant advantage to complementary outputs is that,
since both the true and complement logic functions are
available, Igc imbalance can be minimized either by using
both outputs in the design or merely terminating unused out-
puts. In this way, the constant current characteristic of ECL
is not compromised and power supply noise is minimized.

Low Output Impedance, High Current Capacity

As operating speeds are increased to achieve the higher
performance levels demanded of digital systems, ordinary
wiring begins to exhibit distributed parameter characteris-
tics, as opposed to a lumped capacitance nature at low
speeds.

Characteristic impedances of normal wiring and printed cir-
cuit interconnections generally fall in the 500 to 250Q
range. With these low impedance lines and fast transitions,
the signals are attenuated by the voltage divider action be-
tween the circuit output impedance and the characteristic
impedance of the interconnection.

Voltage mode circuits have a HIGH state output impedance
of from 50Q to 1500 and thus exhibit an output stepped
characteristic, first reaching about 50% of final value and
later reaching the final value in another step. F100K ECL
output impedances under 109 insure a complete, full val-
ued, signal into a transmission line. Also, F100K ECL out-
puts are specified to drive a 50Q load (some devices are
specified to drive a 25Q load). Outputs are capable of sup-
ply 50 mA or more and can thus support the quiescent cur-
rent required for passive terminations.

Convenient Data Transmission

The complementary high-current outputs of F100K ECL ele-
ments are well suited for driving twisted pair or other bal-
anced lines in a differential mode, thereby enhancing field
cancellation and minimizing crosstalk between subsystems.

High Common-Mode Noise Rejection

Differential line receivers provide common-mode noise re-
jection of 1V or more for induced and ground noise. Differ-
ential receiving requires less signal swing than single ended
and thus allows more reliable interpretation of low signal
swings.

Constant Supply Current

The supply current drain of F100K ECL elements is gov-
erned by one or more internal constant current sources sup-
plying operating current for differential switches and fevel
shifting networks. Since the current drain is the same re-
gardless of the state of the switches, F100K ECL circuits
present constant currents loads to power supplies (see
Complementary Outputs).




Low Power Loss in Stray Capacitance

Energy is consumed each time a capacitor is charged or
discharged so the energy loss rate, or power, goes up with
switching frequency. Since the energy stored in a capacitor
is proportional to the square of the voltage and F100K ECL
signal swings are four to five times less than those of TTL,
power loss in stray capacitance may be an order of magni-
tude less than that of TTL.

Low Noise Generation

In ECL systems, power supply lines are not subjected to the
large current spikes common with TTL designs. Inherently,
ECL is a constant current family without the totem-pole
structures found in TTL circuits which generate the large
current spikes. Since ECL voltage swings are much smaller
than TTL, the current spikes caused by charging and dis-
charging stray capacitances are much smaller with ECL
than with TTL of comparable edge rates.

Low Crosstalk

Induced noise signals are proportional to signal swings and
edge rates. The lower swing and slower edge rate of F100K
ECL results in low levels of crosstalk.

System Benefits

The National F100K ECL Family offers improvements over
other ECL families such as voltage and temperature com-
pensation, higher integration levels, improved packaging,
planned pinouts, lower propagation delay and more comple-
mentary outputs. These improvements offer measurable ad-
vantages to the design(er) of high-performance systems.

Easier Engineering

Designers have increased confidence that designs realized
in F100K will operate with good margins over voltage and
temperature variations in prototypes, production models
and field installations. Less effort need be expended doing
detailed voltage and temperature calculations and testing.
With noncompensated ECL, noise margins cannot be guar-
anteed unless both the receiving and transmitting circuit op-
erate at the same temperature and Vgg. This can cause a
problem when attempting to transfer a breadboard or proto-
type system to production.

Since output swings and input thresholds remain almost
constant over temperature and Vgg variations, complex
control systems for power supply levels and more-than-ad-
quate cooling are not necessary with F100K. This results in
a more economical and better operating system.

Circuit Design

F100K ECL benefits from sound, well-engineered circuit de-
signs. All input pins exhibit positive/real input impedance to
eliminate system oscillations. Input buffering is used to re-
duce loads on lines which drive multiple internal gates.

High Performance

The regulation and control of DC and AC parameters
achieved by F100K ECL assures that signal timing and
propagation delays in critical paths are relatively insensitive
to changes or gradients of temperature and supply voltage.
Guardbands can be narrower, yet provide a higher degres
of confidence due to the elimination of skew between output
levels at one location and input threshold at another.

The consistency of response and security of noise margins
permit operation at higher clock rates and thus increase
system performance.

Easier Debugging

With F100K, debugging of systems can proceed more rapid-
ly than with uncompensated ECL. When a cabinet or enclo-
sure is opened for access in debugging, the resultant
change in thermal conditions has almost no effect on
F100K signal swings, propagation delays, edge rates or
noise margins.

Flexibility

F100K is designed to operate at —4.5V for reduced power
dissipation. If compatibility with other ECL families is a re-
quirement, F100K 300 Series guarantees specifications be-
tween —4.2V and —5.7V due to its improved voltage com-
pensation features.

Fan-In/Fan-Out

All F100K ECL outputs are specified to drive 500 transmis-
sion lines; this makes them suitable for driving very-high fan-
out loads. In addition, some F100K outputs are specified to
drive 250 lines, which would be the case if a 509 party-line
bus terminated at both ends were being driven.

System Design

F100K ECL was designed to be the ultimate standard pack-
aged IC logic family. System design constraints were con-
sidered and the F100K family was designed for overall ease
of system design and use while making the maximum use of
the very fast propagation delay available.

Packaging

The initial package selected for the F100K family was a 24-
pin Flatpak, 0.375 inches square, with leads on 50-mil cen-
ters, 6 leads per side. This package was chosen because its
electrical characteristics minimized performance degrada-
tions of the circuit and its small footprint optimized board
packing density. For customers who desire to use conven-
tional through-hole assembly technology, the 24-pin ceram-
ic dual in-line package is available as well. By utilizing the
available F100K packages, and high chip complexities with-
in the family, the user can achieve system densities two to
three times higher than that possible with other ECL logic
families.

In addition to the ceramic DIP and ceramic flatpak pack-
ages, all 300 Series products also offer a 28-pin plastic
leaded chip carrier (PCC) package for low cost, high density
surface mount assembly. This package is approximately
0.490 inches square, with J-bend leads on 50-mil centers, 7
leads per side. The leadframe has been designed with extra
thermal paths which provide approximately 45°C/Wt in air
flow of 500 linear feet per minute.

For information on thermal resistance please see section on
Power Distribution and Thermal considerations.

Using F100K ECL 300 Series in Mili-

tary Applications

With the introduction of National's F100K ECL 300 Series
comes the advent of F100K ECL in military applications.
The special concerns addressed in the 300 Series design
criteria enables this family to specify operation over the tem-
perature range of ~55°C to +125°C, and to comply fully
with the requirements of MIL-STD-883 Revision C.
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Family Overview

As in the commercial world, with military systems becoming
more complex, speed becomes a major consideration.
Speeds which are pushing Schottky and CMOS technolo-
gies to their maximum performance limits, forcing designers
to look to faster logic technologies. But speed, of course, is
not the only consideration military designers have to con-
tend with. Power consumption, package/function size,
price, ESD susceptibility, radiation tolerance and operation
in any of a number of harsh environments must be ad-
dressed by a military system designer, and all have been
addressed in the design of the F100K 300 Series Family.

The relatively high speed-to-power product of the F100K
ECL 300 Series Family allows these products to be used in
a wide variety of applications. As systems begin to strain
under the 30 MHz-40 MHz limits of some of the more con-
ventional logic families, the 300 Series with its data rates
exceeding 100 MHz, becomes a viable solution. The re-
duced power operation offered by the 300 Series product
line eliminates the last barriers inhibiting the extensive us-
age of ECL in battery powered systems. Mixing F100K ECL
300 Series products with other logic families is also made
easier with a variety of level translators and a wide operat-
ing voltage range of —4.2V to —5.7V.

The lower power and improved ESD protection will also en-
hance the overall reliability of these products. The lower
power operation will by drawing less current, decrease the
package temperature and increase the life expectancy of
these products. The 2000V ESD protection helps eliminate
the problem of “walking wounded’’ devices. Those devices
which may be weakened by improper handling but not to a
point where the damage could be detected. These “walking
wounded” devices may eventually drift or even fail during
operation, causing in some circumstances, a system failure.
The high radiation tolerance of these products, a benefit
inherent with the FAST-LSI process, enables these devices
to withstand large doses of radiation such as those encoun-
tered in space applications.

The —4.2V to —5.7V Vg operating voltage range could be
perhaps the most significant feature of this family. One set
of AC and DC electrical specifications over this wide voltage
supply range means that you will be able to mix 300 Series
products with other logic families operating over a much
narrower voltage supply range, without requiring separate
power supplies. Special care though, should still be taken
when mixing F100K ECL 300 Series products with other
logic families. These considerations are addressed in more
detail in the F100K ECL Design Guide.

Among the many other benefits this family offers is full tem-
perature compensation and high noise immunity. Both of
these features are extremely important in the environments
military systems are subjected to, or standards to which
they must comply. The temperature compensation circuit of
F100K ECL ensures stable DC performance over tempera-
ture changes in the external environment, as well as tem-
perature fluctuations within a system, or even on one circuit
board. The high noise immunity provides clean operation
and few system hiccups due to noise, even when operating
in a noisy environment.

Definitions of Symbols and Terms

AC SWITCHING PARAMETERS

fcount (Count Frequency/Toggle Frequency/Operat-
ing Frequency): The maximum repetition rate at which
clock pulses may be applied to sequential circuit. Above this
frequency the device may cease to function.

taa (Address Access Time): 50% points of address input
pulse to data output pulse.

tacs (Chip Select Access Time): 50% points of select
pulse to data output pulse/leading edges.

th (Hold Time): The interval immediately following the ac-
tive transition of the timing pulse (usually the clock pulse) or
following the transition of the control input to its latching
level, during which the data to be recognized must be main-
tained at the input to ensure its continued recognition.

tpLy (Propagation Delay Time): The time between the
specified reference points on the input and output voltage
waveforms with the output changing from the defined LOW
level to the defined HIGH level.

tpyL (Propagation Delay Time): The time between the
specified reference points on the input and output voltage
waveforms with the output changing from the defined HIGH
level to the defined LOW level.

tres (Chip Select Recovery Time): Data output pulse/
trailing edges.

ts (Setup Time): The interval immediately preceding the
active transition of the timing pulse (usually the clock pulse)
or preceding the transition of the control input to its latching
level, during which the data to be recognized must be main-
tained at the input to ensure its recognition.

ts (Release Time): The interval immediately preceding the
active transition of the timing pulse (usually the clock pulse)
or preceding the transition of the control input to its latching
level, during which the master set or reset must be released
(inactive) to ensure valid data is recognized.

tTLy (Transition Time, LOW to HIGH): The time between
two specified reference points on a waveform which is
changing from LOW to HIGH.

tryL (Transition Time, HIGH to LOW): The time between
two specified reference points on a waveform which is
changing from HIGH to LOW.

tow (Pulse Width): The time between 50 percent amplitude
points on the leading and trailing edges of a pulse.

tpyz (Output Disable Time of a TRI-STATE® Output
from High Level): The time between the 1.5V level on the
input and a voltage 0.3V below the steady state output
HIGH level with the TRI-STATE output changing from the
defined HIGH level to a high impedance (OFF) state.

tpLz (Output Disable Time of a TRI-STATE Output from
LOW Level): The time between the 1.5V level on the input
and a voltage 0.3V above the steady state output LOW level
with the TRI-STATE output changing from the defined LOW
level to a high impedance (OFF) state.

tpzy (Output Enable Time of a TRI-STATE Output to a
HIGH Level): The time between the 1.5V levels of the input
and output voltage waveforms with the TRI-STATE output
changing from a high impedance (OFF) state to a HIGH
level.




tpzL (Output Enable Time of a TRI-STATE Output to a
LOW Level): The time between the 1.5V levels of the input
and output voltage waveforms with the TRI-STATE output
changing from a high impedance (OFF) state to a LOW lev-
el.

ts, -G (Skew, Gate to Gate): also referred to as tost
(Output Skew Time): the absolute value of the difference
between the actual propagation delays for any two outputs
of the same device. This applies to any combination of out-
puts switching LOW to HIGH and/or HIGH to LOW.

tosT (Output Skew Time): the absolute value of the differ-
ence between the actual propagation delays for any two
outputs of the same device. This applies to any combination
of outputs switching LOW to HIGH and/or HIGH to LOW.

tw (Write Pulse Width): 50% points of write enable input
pulse.

twHaA (Address Hold Time): 50% points of address pulse
to trailing edge of write enable pulse.

twhcs (Chip Select Hold Time): 50% points of trailing edg-
es of chip select pulse to write enable pulse.

twHp (Data Hold Time after Write): 50% points of trailing
edges of data input pulse to write enable pulse.

twr (Write Recovery Time): 50% points of trailing edges
of write enable pulse to data output pulse.

tws (Write Disable Time): 50% points of leading edges of
write enable pulse to data output pulse.

twsa (Address Setup Time): 50% points of address pulse
to leading edge of write enable pulse.

twscs (Chip Select Setup Time): 50% points of leading
edges of chip select pulse to write enable pulse.

twsp (Data Setup Time Prior to Write): 50% points of
leading edges of data input pulse to write enable pulse.

CURRENTS

Positive current is defined as conventional current flow info
a device lead. Negative current is defined as conventional
curent flow out of a device lead.

Ieg (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.

HrL (Supply Current): The current flowing into the VL
supply terminal of a circuit with the specified input condi-
tions and the outputs open. When not specified, input condi-
tions are chosen to guarantee worst-case operation.

i (Input Current HIGH): The current flowing into a device
lead with the specified V|4 applied to the input. This value
represents the worst case DC input load that a device pres-
ents to a driving element.

IiL (Input Current LOW): The current flowing into a device
lead with the specified V|_ applied to the input.

loH (Output HIGH Current): The current flowing out of the
output when it is in the HIGH state. For a turned-off open-
collector output with a specified HIGH output voltage ap-
plied, the lpH is the leakage current.

loL (Output LOW Current): The current flowing into an out-
put when it is in the LOW state.

los (Output Short Circuit Current): The current flowing out
of a HIGH-state output when that output is short circuited to
ground (or other specified potential).

lozn (Output OFF Current HIGH): The current flowing into
a disable TRI-STATE output with a specified HIGH output
voltage applied.

lozL (Output OFF Current LOW): The current flowing out
of a disabled TRI-STATE output with a specified LOW out-
put voltage applied.

VOLTAGES

All voltage values are referenced to Vgg (or ground) which
is the most positive potential in an ECL system.

Vgp (Bias Voltage): The internally generated reference
voltage which is used to set the input and output threshold
levels.

Ve (Circuit Ground): This is the most positive potential in
the ECL system and it is used as the reference level for
other voltages.

Vccea (Separate Circuit Ground): The circuit ground for the
buffered current switch. Outside the package, the Vg and
Vcea leads should be connected to the common Vg distri-
bution. Internally, the separation of Vgg and Vgca insures
that any change in load currents during switching does not
cause a change in Vgg through the small but finite induc-
tance of the Vgoa bond wire and package lead.

Ves (Current Source Voltage): The internally generated
potential used to control the level of the active current
source.

Vee (Power Supply Voltage): This potential is the system
power supply voltage and it is the most negative potential in
the system.

Vegs (Substrate Vgg): These pins (on the PCC package
only) provide extra thermal conduction paths, therefore re-
ducing 6,4. These pins must be connected to the Vg plane
or not connected at all.

V1L Supply Voltage: The range of the TTL power supply
voltage over which the device is guaranteed to operate with-
in the specified limits.

ViH (Input Voltage HIGH): The range of input voltages that
represents a logic HIGH level in the system.

VIH (Max): The most positive V.

ViH (Miny: The most negative V). This value represents the
guaranteed input HIGH threshold for the device.

ViL (Input Voltage LOW): The range of input voltages that
represents a logic LOW level in the system.

ViL (Max): The most positive V. This value represents the
guaranteed input LOW threshold for the device.

VIL (Min): The most negative V..

VoH (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 out-
put.

VoH (Max): The most positive Voy under the specified input
and loading conditions.

VoH (Min): The most negative Voy under the specified input
and loading conditions.

VoHc: The output HIGH corner point or guaranteed HIGH
threshold voltage with the inputs set to their respective
threshold levels.
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VoL (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 out-
put.

VoL (max): The most positive Vo under the specified input
and loading conditions.

VoL (min): The most negative Vo under the specified input
and loading conditions.

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

VnH (HIGH Level Noise Margin): Noise margin between
the output HIGH level of a driving circuit and the input HIGH
threshold level of its driven load. A conservative value for
VNH is the difference between Vopc and Vi (Min)-

VNL (LOW Level Noise Margin): Noise margin between the
output LOW level of a driving circuit and the input LOW
threshold level of its driven load. A conservative value for
VnL is the difference between V)i vax) and Voic.
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National
Semiconductor

F100301
Low Power Triple 5-Input OR/NOR Gate

General Description Features
The F100301 is a monolithic triple 5-input OR/NOR gate. All W 23% power reduction of the F100101
inputs have 50 k2 puil-down resistors and all outputs are  m 2000V ESD protection
buffered. m Pin/function compatible with F100101
m Voltage compensated operating
range = —4.2V to —5.7V

10€00L

Ordering Code: seo Section 8

Logic Symbol
D1a
g:‘ m O, Pin Names Description
a ~ ] —
341 0 Dna, Dnbs D Data Inputs
sa 0a, Op. O¢ Data Outputs
0Oa, Op. Oc Complementary Data Outputs
Dp j
Dz X Op
D3p —1 -
Dab j Oy
Dsh
g‘lc
2¢ 0,
D3¢ —c
Dyc Oc
Ds
¢ TL/F/10579-1
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
N D44 O3 D20 VeesDia On On Dygp, D3p, Dgp, Ve Dy Dsq
D=1 24}-0,, N0 EE D EE L1111
D“— 2 23 -D“: R o ol b b ) 24 23 22 21 20 19
D53 22}-0gy, Dsa ' &3, Dsp, {1 18[=D4a
Y ER Blo, D, —{2 17},
(_)c—! 4 21Dy Vee 4 Yo Dic s 5 —D.’:a
0,—15 20103 Vees [Dvee 2 28
Vee =16 19}, by 81 By, D)4 151=Dyq
Veer—7 18}~V Dy @ ea s, Dy —5 14]~0,
0,8 170 o 08 ao, Ds, —6 13}-3,
b b (RO 7 8 9 10 1112
%=1° 16~ Dsq T T T T 11
0,~10 15=Dyq “Dsp D DgcViers Dsc Dae Dse 0, O, Voo VecaOp Op
0,—11 14 |-D;, TL/F/10579-4 TL/F/10579-3
D12 131Dy,

TL/F/10579-2
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired (Note 1) Conditions

If Military/Aerospace specified devices are required, Case Temperature (Tg)

please contact the National Semiconductor Sales Commercial 0°Cto +85°C

Office/Distributors for availability and specifications. Military —55°Cto +125°C

Storage Temperature (TsTg) —65°Cto +150°C Supply Voltage (Vgg)

Maximum Junction Temperature (T,) Commercial —57Vto —4.2V
Ceramic +175°C Military —5.7Vto —4.2V
Plastic +150°C

Veg Pin Potential to
Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Vee to' +0.5V

Output Current (DC Output HIGH) —50 mA

ESD (Note 2) 22000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Vg = Veoa = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —-1025 —955 —870 mV VIN = ViHMax) OF ViLMin) Loading with

VoL Output LOW Voltage | —1830 | —1705 | —1620 | mV 5002 to —2.0V

VoHe Output HIGH Voltage —1035 mV VIN = ViHMin) OF ViL(Max) Loading with

VoLe Output LOW Voltage —1610 mvV 500 to —2.0V

VIH Input HIGH Voltage -1165 —870 mV Guaranteed HIGH Signal for All Inputs

ViL Input LOW Voltage —1830 —1475 mV Guaranteed LOW Signal for All Inputs

i Input LOW Current 0.50 pA VIN = ViL(Min)

H Input HIGH Current 240 PA VIN = ViH(Max)

153 Power Supply Current —-29 —17 -15 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specitied limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowabls system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case” conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Voca = GND

Symbol Parameter Tc=0C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay Figures 1and 2
: . . .50 1. . .
o, Data to Output 050 1.10 | 0.5 15 | 050  1.20 ns (Note 1)
tTLH Transition Time .
triL 20% to 80%, 80% to 20% 0.40 1.20 0.40 1.20 0.40 1.20 ns Figures 1and 2

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 100 ps with multiple outputs switching.




Commercial Version (ontinued)

PCC and Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vgc = Voca = GND

Symbol Parameter Tc=0C Tc = +25°C Tc = +85°C Units Conditions
Min  Max Min Max Min Max

tPLH Propagation Delay Figures 1 and 2

tPHL Data to Output 0.50 1.00 0.50 1.05 0.50 1.10 ns (Note 2)

tTLH Transition Time )

tThL 20% to 80%, 80% to 20% 040 1.10 0.40 1.10 0.40 1.10 ns Figures 1 and 2

ts, G-G Skew, Gate to Gate TBD TBD TBD ps PCC Only (Note 1)

Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 100 ps with multiple outputs switching.

Military Version—Preliminary

DC Electrical Characteristics
Ve = —4.2Vto —5.7V, Voo = Veoa = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max | Units Tc Conditions Notes
VoH Output HIGH Voltage { —1025 | —870 mV 0°Cto +125°C
—1085 | —-870 { mv -55°C ViN = ViH(Max) | Loading with
VL (Mi 500 to —2.0V h23
VoL Output LOW Voltage | —1830 | —1620 | mv | o0°Cto +125°c | OF ViL (Min) 0~-2. :
—1830 { —1555 | mV -55°C
VoHc Output HIGH Voltage | —1035 mV 0°Cto +125°C
—1085 mV —55°C VIN = ViHMin) | Loading with
ViL (M 500 to —2.0V 123
VoLc | Output LOW Voltage —1610 | mv | 0°Cto+12sc | OFViL(Max) 0 —2.
—-1555 [ mV —55°C
ViH Input HIGH Voltage —1165 | —870 mV | —55°Cto +125°C Guaranteed HIGH Signal 1.2,3,4
for All Inputs
ViL Input LOW Voltage —1830 | —1475 | mv | —55°Cto +125°C Guaranteed LOW Signal 1.2,3,4
for All Inputs
L Input LOW Current 0.50 pA | —55'Cto +125°C VEg = —4.2V 1,2,3
VIN = ViLMin)
IH Input HIGH Current 240 MA 0°Cto +125°C VEg = —5.7V
ViN=VIHM t23
340 | pA ~55°C IN = Vin (Max)
133 Power Supply Current -32 -12 mA | —55°Cto +125°C | Inputs Open 1,23

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start" specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at ~55°C, +25°C, and + 125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at —55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.

Note 4: Guaranteed by applying specified input condition and testing Von/VoL.

2-5
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Military Version—Preliminary (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
VeEg = —4.2V to —5.7V, Voo = Veca = GND

Symbol Parameter Tc=—S5C | Tc=+25C | Tc= +125C | ;i | conditions | Notes
Min Max Min Max Min Max
teLy | Propagation Delay 040 170 | 040 150 | 040 180 | ns 1,2,3,5
tPHL Data to Qutput Figures 1and 2
LN Transition Time
R . 3 . A . 4
ot | om0 80% B0% 0 20% | 030 120 | 030 120 | 030 120 | ns
Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Veca = GND
Symbol Parameter Tc=—85C | Tc=+25C | Te= *125C | ;45| conditions | Notes
Min Max Min Max Min Max
te | Propagation Delay 040 150 | 040 130 | 040 160 | ns 1,2,3,5
tPHL Data to Output Figures 1and 2 |
tTH Transition Time
THL 20% to 80%, 80% to 20% 0.30 1.10 0.30 1.10 0.30 1.10 ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking {to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup AS.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and

Al1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note 5: The propagation delay specified is for single output switching. Delays may vary up to 100 ps with multiple outputs switching.
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Test Circuitry
L1
I SCOPE
” s CHAN A
CC 0.1,F
P—'Hj- ‘:.L Rr
- L2
PULSE a el IA SCOPE
GENERATOR| \ TEST v CHAN B
— _L Ry
Notes: = =
Vee Veca = +2V, Vgg = —-2.5V 01, F =
L1 and L2 = equal length 500 impedance lines Vee T

Rt = 500 terminator internal to scope

Decoupling 0.1 uF from GND to Ve and Veg
All unused outputs are loaded with 50§ to GND

C_ = Fixture and stray capacitance < 3 pF

FIGURE 1. AC Test Clrcuit

Switching Waveforms

0701 n:—»' 0.7:0.1ns
+1.05V
80%
INPUT 50%
w% +031V

tpyi

TRUE

14‘ l‘—
50%
OUTPUT tPLH —>| tPHL
COMPLEMENT
trin —DI L— THL

FIGURE 2. Propagation Delay and Transition Times

TL/F/10579-5

TL/F/10579-6
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National
Semiconductor

F100302
Low Power Quint 2-input OR/NOR Gate

General Description Features
The F100302 is a monolithic quint 2-input OR/NOR gate W 43% power reduction of the F100102
with common enable. All inputs have 50 kQ pull-down resis- =B 2000V ESD protection
tors and all outputs are buffered. W Pin/function compatible with F100102
m Voltage compensated operating range =
—4.2V to —5.7V

Ordering Code: see Section s

Logic Symbol Pin Names Description
D1a ——@- % Dna=Dne Data Inputs
Dzs o——0s E Enable Input
D1y ﬁ: % 04-0, Data Outputs
Dzo Ob 0,-0¢ Complementary Data Outputs
Oc
D2¢ Oc
Dra I % Truth Table
D2y m—a«a -
Dye Eaxo. Dix Dax E Ox Ox
D2e O, L L L L H
L L H H L
E -—|>—
L H L H L
TL/F/10580-1 L H H H L
H L L H L
H L H H L
H H L H L
H H H H L
H = HIGH Voltage Level
L = LOW Voltage Level
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
LN DyeDyc E Ve DgpDyp
Dy 2440, |
00.12 23 [=Dyy 24 23 22 21 20 19
5,3 22 Ln,d eChe L 18104
04— 4 21}-0,, D¢ =2 17Diq
045 20}-0,, 01e 13 161= 04
Vee—6 19f-¢ D2e =14 151= 04
Veea™]7 18|—Vee %1° %
= 0, —6 13}=0
0,—18 17}-0 e b
c 6 2 7 8 910 1112
R ! L"w EBEODEHEE TT T T I1
Op—10 15F=Dgq D1dD24 D14 Vers D2e O Os 04 Og VecVeca O Oc
0, —1 141D, TL/F/10580-4 TL/F/10580-3
0,—12 130,

TL/F/10580-2




Absolute Maximum Ratings Recommended Operating

Above which the useful life may be impaired (Note 1) Conditions

If Military/Aerospace specified devices are required, Case Temperature (Tg)

please contact the National Semiconductor Sales Commercial 0°Cto +85°C

Office/Distributors for availability and specifications. Military —55°C to + 125°C

Storage Temperature (Tstg) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T) Commercial —-5.7Vto —4.2v
Ceramic +175°C Military —5.7Vto —4.2V
Plastic +150°C

Vgg Pin Potential to
Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Veg to +0.5V

Output Current (DC Output HIGH) —~50mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Voca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units " Conditions

VoH Output HIGH Voltage -1025 —955 —870 mv VIN = ViHMax) OF ViL(Min) Loading with
VoL Output LOW Voltage | ~1830 | —1705 | —1620 | mv 500 to —2.0V
VoHe Output HIGH Voltage —1035 mV VIN = ViHMin) OF ViL(Max) Loading with
VoLe Output LOW Voltage —1610 | mV 500210 ~2.0V
VIH Input HIGH Voltage -1165 —870 mV Guaranteed HIGH Signal for All Inputs

ViL Input LOW Voltage -1830 —1475 mV Guaranteed LOW Signal for All Inputs

L Input LOW Current 0.50 nA ViN = ViL(Min)

IH Input HIGH Current 240 nA VIN = ViH(Max)

g Power Supply Current —45 —36 —20 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or hava its useful life impaired. Functional operation under these
conditions is not implied.

Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case” conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vgc = Vgoa = GND

Symbol Parameter Tc=0C Tc = +25C | Tc= +85C | i Conditions
Min Max Min Max Min Max

:P LH g;za;gagz? Ete'ay 050 115 | 050 115 | 050  1.25 ns

PHL P Figures 1and 2

toLH Propagation Delay 110 180 | 140 190 | 120 200 | ns (Note 1)

tPHL Enable to Output

tTLH Transition Time .

trhL 20% t0 80%, 80% to 20% 0.40 1.20 0.40 1.20 0.40 1.20 ns Figures 1 and 2

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 100 ps with multiple outputs switching.

2-9
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Commercial Version (continued)

PCC and Cerpak AC Electrical Characteristics
VEe = —4.2V to —5.7V, Vgc = Veoa = GND

Symbol Parameter Tc = 0°C Te = +25°C Tc = +85°C Units Conditions
Min  Max Min Max Min Max
:PLH ;:’t‘;igac')'&" E‘elay 050 105 | 050 105 | 050 115 ns
PHL L Figures 1 and 2
teLH Propagation Delay 110 180 | 110 180 | 120 190 ns (Note 2)
tPHL Enable to Output
tTLH Transition Time .
tTHL 20% 10 80%, 80% to 20% 040 1.10 0.40 1.10 0.40 1.10 ns Figures 1 and 2
ts, G-G Skew, Gate to Gate TBD TBD TBD ps PCC Only (Note 1)
Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 100 ps with multiple outputs switching.
Military Version—Preliminary
DC Electrical Characteristics
Vgg = —4.2Vto —5.7V, Vgc = Veca = GND, Tg = —55°C to +125°C (Note 3)
Symbol Parameter Min Max Units Te Conditions Notes
VoH Output HIGH Voitage | —1025 | —870 mv 0°Cto +125°C
—1085 | —870 mV ~55°C ViN = ViHax) | Loading with
VL (Mi 500 to —2.0V 123
VoL Output LOW Voltage | —1830 | —1620 | mV 0°Cto +125°Cc | ©OF ViL (Min) 0 —2.
—1830 [ —1555 | mV —55°C
VoHe Output HIGH Voltage | —1035 mV 0°Cto +125°C
—1085 mV —55°C VIN = ViHMax) | Loading with
ViL (Mi 500 to —2.0V 123
Voic | Output LOW Voltage —1610 | mV | ©0°Cto+125:c | O Vi (Min) 0 —e
—1555 | mV —55°C
ViH Input HIGH Voltage —1165 | —870 mv —55°Cto +125°C | Guaranteed HIGH Signal 1,2,3,4
for All Inputs
ViL Input LOW Voltage 1830 | —1475 | mv —55°Cto +125°C | Guaranteed LOW Signal 1,2,3,4
for All Inputs
L Input LOW Current —55°Cto +125°C | Vgg = —5.7V
0.50 A 1,2,3
H ViN = Vi (Max)
i Input HIGH Current 240 BA 0°Cto +125°C VEg = —4.2V 123
340 | pA —55°C VIN = ViL(Min) o
e Power Supply Current —48 -17 mA | —55°Cto +125°C | Inputs Open 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantes junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.

Note 3: Sample tested (Msthod 5005, Table I) on each manufactured lot at —55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.

Note 4: Guaranteed by applying specified input condition and testing Von/VoLr.
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Military Version—Preliminary (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vgc = Vgca = GND

Symbol Parameter Tc = ~55°C Tc = +25°C Tc = +125C Units | Conditions Notes
Min Max Min Max Min Max
teLy | Propagation Delay 030 1.80 | 040 150 | 040 170 | ns
tPHL Data to Output ’ : ! i i ’ 1235
tPLH Propagation Delay )
touL Enable to Output 0.60 2.60 0.80 2.30 0.80 2.80 ns | Figures 1and 2 |
trLH Transition Time
tTHL 20% to 80%, 80% to 20% 0.30 1.20 0.30 1.20 0.30 1.20 ns 4
Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Vgoca = GND
Symbol Parameter Tc = ~85°C Te = +25€C Tc = +125°C Units Conditions Notes
Min Max Min Max Min Max
tey | Propagation Delay 030 160 | 040 130 | 040 150 | ns
tPHL Data to Output ’ ’ ’ ’ ’ ’ 1235
tpLH Propagation Delay )
tPHL Enable to Output 0.60 2.40 0.80 2.10 0.80 2.60 ns | Figures 1and 2
tTLH Transition Time
thL 20% to 80%, 80% to 20% 0.30 1.10 0.30 1.10 0.30 1.10 ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Scroen tested 100% on each device at +25°C temperature only, Subgroup AS.
Note 3: Sample tested (Method 5005, Table l) on each manufactured lot at +25°C, Subgroup A9, and at + 125°C and —55°C temperatures, Subgroups A10 and

A1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note 5: The propagation delay specified is for single output switching. Delays may vary up to 100 ps with multiple outputs switching.
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Test Circuitry
11
My 1 oscore
v Wi CHAN A
CC 0.1 ,F
e L oge
L2
PULSE A circurT] SCOPE
GENERATOR[ 1, ”T”Ensﬁ“ L CHAN B
1 1
— = SRy
Vee IOMF =
Notes:

Vee, Veca = +2V, Vgg = —2.5V

L1 and L2 = equal length 501 impedance lines
Rt = 509 terminator internal to scope
Decoupling 0.1 uF from GND to Vg and Vgg
Ali unused outputs are loaded with 500 to GND
CL = Fixture and stray capacitance < 3 pF

FIGURE 1. AC Test Circuit

0.70.1 ns——-»l 0.7+0.1ns
+1.05V
80%
INPUT 50%
9
2% +0.31V
teH 4 ’47 ’C—'PLN
TRUE v

50%

Switching Waveforms

= M

FIGURE 2. Propagation Delay and Transition Times
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National
Semiconductor

F100304
Low Power Quint AND/NAND Gate

General Description Features
The F100304 is monolithic quint AND/NAND gate. The B Low Power Operation
Function output is the wire-NOR of all five AND gate out- ®m 2000V ESD protection
puts. All inputs have 50 k) pull-down resistors. B Pin/function compatible with F100104
®m Voltage compensated operating range = —4.2V to
—-5.7V

vo€00t

Ordering Code: ses Section 8

Logic Symbol Logic Equation

D o F F = (D1a®D2a) + (D1p ® D2p) + D1c ® D) + (D1d ® D2g) + (D16 ® D2e).

Dln oa

D2a .5, Pin Names Description

D1y —— Op Dna-Dne Data Inputs

D2p Op F Function Output

Dic r— O 98—99 Data Outputs

Dz :&_— 0Oc 04-0¢ Complementary Data Outputs
Dya ————— O«

D2g [ 04

D1e F———— O

D2e O,

TL/F/10581-1

Connection Diagrams

24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
5, 0, §, Dy Dyg Dy, Vg Dop D
0,1 - 24Dy, %%v%% |2d I2c l‘c IEEﬁ lIb
0,2 231=0y, (] 24 23 22 21 20 19 ks
013 22}, - _02,
04— 4 21}-Dyy e
F~{5 20|~Dy, 161=0
V16 190y, 1510,
VCCA] 7 18}~V :: —gb
bl I 7 8 9 10 11 12 °
?c_g 16 _le @@@@ JT l l l_ I
0,—110 15§Dy D14D10 D2eVers Qs O Og 04 F Ve VeeaOc O
0,—{11 14]=D;o TL/F/10581-4 TL/F/10581-3
a—{12 13f-0,

TL/F/10581-2
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Absolute Maximum Ratings
Above which the useful life may be impaired (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Recommended Operating
Conditions

Case Temperature (Tg)

Office/Distributors for availability and specifications. Sﬂcianr;Tyercial _ 55?&230 :; gg:g

Storage Temperature (TsTg) —65°G to +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T,) Commercial —5.7Vio —4.2V
Ceramic +178°C Military —-5.7Vto —4.2V
Plastic +150°C

Veg Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Vee to +0.5V

Output Current (DC Output HIGH) —-50 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2V to —5.7V, Voo = Voca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VOH Output HIGH Voltage —1025 —955 —870 mv ViN =ViH (Max) Loading with

VoL Output LOW Voltage 1830 | —1705 | —1620 mv Or VIL (Min) 500 to —2.0V

VoHc Output HIGH Voltage —1035 mV VIN = VIHMin) Loading with

VoLe Output LOW Voltage —1610 mv Or ViL (Max) 50&tto —2.0V

Vi Input HIGH Voltage —1165 —870 mv grz?r;gﬁssHlGH Signal

ViL Input LOW Voltage _ 1830 —1475 mv ggi'ﬁ\?;sﬁ?sLOW Signal

I Input LOW Current 0.50 pA Vin = VIL (Min)

H Input High Current

D2a-D2e 250 VIN = ViH(Max)
Dya-Dye 350 KA
lee Power Supply Current —69 —43 —-30 mA Inputs open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.

Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case™ value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case” conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics

VEE = —4.2V to —5.7V, Vgc = Vgca = GND

Symbol Parameter Tc=0C Tc = +25°C Tc= +85C | ynits | Conditions
Min Max Min Max Min Max

tPLH Propagation Delay

oL Dna-Dnot0 O, 0 0.40 1.75 0.40 1.65 0.40 1.75 ns

tPLH Propagation Delay 100 260 | 100 260 | 115 320 ns | Figures 1and 2

tPHL Datato F

trLH Transition Time

fTHL 20% to 80%, 80% to 20% 0.35 1.20 0.35 1.20 0.35 1.20 ns
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Commercial Version (Continued)

¥0€001

PCC and Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vcc = Voca = GND

Symbol Parameter Tc=0C Tc = +25°C Tc= +85°C | ynits Conditions
Min Max Min Max Min Max

tpLH Propagation Delay

tPHL Dpa=Dne 10 O, O 0.40 1.55 0.40 1.45 0.40 1.55 ns

tpLH Propagation Delay ,

tPHL Datato F 1.00 2.40 1.00 240 1.15 3.00 ns Figures 1 and 2

trLH Transition Time

tTHL 20% to 80%, 80% t0 20% 0.35 1.10 0.35 1.15 0.35 1.10 ns

1s,G-G Skew, Gate to Gate TBD TBD TBD ps PCC Only (Note 1)

Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Military Version—Preliminary

DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vgc = Voca = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max Units Tc Conditions Notes
VoH Output HIGH Voltage _ _ 0°Cto
1025 870 mV +125°C
—1085 | —870 mv —55°C VIN = ViH (Max) Loading with 123
VoL Output LOW Voltage mv 0°Cto or Vi (Min) 5000t0 —2.0V
—1830 [ —1620 o
+125°C
—1830 | —1555 mV —55°C
VoHc Output HIGH Voltage _ 0°Cto
1035 mv +125°C
—-1085 mV -55°C VIN = ViH (Min) Loading with 123
VoLc | Output LOW Voltage 510 | mv | OCto orViL(Max) | 50010 ~2.0V
+125°C
—1555 mV —55°C
VIH Input HIGH Voltage _ _ —55°C Guaranteed HIGH Signal
1165 | =870 | mV | 425G | forAll Inputs 1.2,3,4
ViL Input LOW Voltage _ _ —55°Cto | Guaranteed LOW Signal
1830 1475 mv +125°C | for All Inputs 1.2,34
I Input LOW Current —-55°Cto | Veg = —4.2V
050 MA L 125 | vy = Vi (Min) 123
Input High Current
D2a~Doe 250 pA 0°Cto
D1a-Die 350 +125°C Veg = —5.7V
b Vin = Vi (Max) 123
D2a-Daze 350 A s | MM
Dya-D1e 500 B
133 Power Supply Current _ _ ~55°Cto
75 25 mA +125°C Inputs Open . 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantes junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups, 1, 2 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at —65°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/VoL.
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Military Version—Preliminary (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voc = Voca = GND

Symbol Parameter Tc = ~55C T = +25C Tc = +125C Units Conditions Notes
Min Max Min Max Min Max
tPLH Propagation Delay 030 190 | 040 180 | 030 230 | ns
tPHL Dna—Dpeto O, 0 123
tpLH Propagation Delay 080 290 | 090 280 | 090 340 | ns | Figures7and2
tPHL Datato F :
trH Transition Time
tTHL 20% to 80%, 80% to 20% 0.20 1.80 0.30 1.60 0.20 2.00 ns 4
Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Vgoa = GND
Symbol Parameter Te= —85C | Tc=+25C | Tc= +125°C | o5 | conditions | Notes
Min Max Min Max Min Max
tpLH Propagation Delay '
toyL Dpa~Dpe 10 0, O 0.30 1.95 0.30 1.85 0.30 1.95 ns 123
tpLH Propagation Delay ,
oL Data to F 0.90 2.80 0.90 2.80 1.05 3.40 ns Figures 1and 2
LM Transition Time :
tTHL 20% to 80%, 80% to 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.
Note 3: Sample tested (Method 5005, Table I) on each mfg. lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and A11.
Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).

Test Circuitry Switching Waveforms
1 0.70.1 ns—»I 0.7+0.1ns
Ia SCOPE . +105V
v 1) CHAN A * 80%
¢ o1, F ] INPUT 50%
H = 3R SK 20%
+0.31V
— — tpHL—>] tPLH
— — TRUE PHL: PL
- L2
PULSE R Fre IR SCOPE 50%
GENERATOR|™ Tear | CHAN B
L L 3w
- = OUTPUT tpLH — —>| 1PHL
Vee IOluF = 80%

= TL/F/10581-5
COMPLEMENT
Notes:

Vee, Voca = +2V, VEg = —25V !nu4>‘ L—\lmL

L1 and L2 = equal length 500 impedance lines

Rt = 509 terminator internal to scope TL/F/10581-6
Decoupling 0.1 uF from GND to Vg and Vgg FIGURE 2. Propagation Delay and Transition Times

All unused outputs are loaded with 500 to GND

CL = Fixture and stray capacitance < 3 pF

FIGURE 1. AC Test Circuit
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National
Semiconductor

F100307
Low Power Quint Exclusive OR/NOR Gate

General Description Features
The F100307 is monolithic quint exclusive-OR/NOR gate,. B Low Power Operation
The Function output is the wire-OR of all five exclusive-OR ~ m 2000V ESD protection
outputs. All inputs have 50 k) pull-down resistors. m Pin/function compatible with F100107
m Voltage compensated operating range = —4.2V to
-5.7V

Ordering Code: see section8
Logic Symbol Logic Equation

_D_ F F = (D14 © D23) + (D1p © Dgp) + (D1 © Dzc) + (D1g ©
D2g) + (D1e @ Dze).

=
D2, [ — 0. . Pin Names Description
Dib —-\m—— O Dna=Dne Data Inputs

D2b 7 Op F Function Output

Dic ::) ————— O¢ 05~0¢ Data Outputs
D2c O 0,-06 Complementary

Dy S Data Outputs
Dzaj Oq
s ) I = R
D2e O¢
TL/F/10582-1
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
/ DzaDya On Vers 0a 0 D34 D2¢ Dyc Vee Dap D1py
01! 241Dy [ 3 [@ @ 7 B 5 I I I I I
0,2 23}~0y, (o of 0 o ) 24 23 22 21 20 19
04—13 22f=Dyy o, Dy ! 18— D4
e 21}-0 =0 1e—]2 170,
d [ V2d [ Veea o a
F~{5 20 £=D,, [ Veo 2613 160,
V=16 191D, B8 Ve 0,14 15— 0,
Vo7 18}-vee g% 9,15 14}-0,
b 4 _
0.~{8 17 =D,y 0416 13— 0,
0.~{9 160y, DEOEEEE 17 18 ‘I’ "° 'l' 112
= | Dy4Dyq D2e VeEs O O O = 4
ob-‘ 10 15 DZE 1dY1e Y2e YEES Ve Ve Vd od F vcc VccA Oc oc
Op =111 14=Dyq TL/F/10582-4
0,~112 134~0 TL/F/10582-3
a a

TL/F/10582-2
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Absolute Maximum Ratings Recommended Operating
Above which the useful life may be impaired. (Note 1) Conditions
If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Case Temperature (Tg)

Office/Distributors for availabllity and specifications. %)I::;Tyercnal _55?(?;0‘;0_,,4; gg:g

Storage Temperature (Tstg) —65°C to +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T,) Commercial —5.7Vto —4.2V
Ceramic +175°C Military —5.7Vio —4.2V
Plastic +150°C

VgE Pin Potential to Ground Pin -7.0Vto +0.5V

Input Voltage (DC) Vegto +0.5V

Output Current (DC Output HIGH) —50mA .

ESD (Note 2) 22000V

Commercial Version

DC Electrical Characteristics
Vgg = —4.2Vto —5.7V, Voo = Vooa = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions
VoH Output HIGH Voltage —1025 —955 -870 mV VIN =VIH (Max) Loading with
VoL Output LOW Voltage —1830 —1705 -1620 my or ViL (Min) 500 to —2.0V
VoHc Output HIGH Voltage —1035 mV VIN = VIH (Min) Loading with
Voic Output LOW Voltage ~1610 my or VIL (Max) 500 to —2.0V
ViH Input HIGH Voltage —~1165 —870 mv g:x::ﬁ?;:z?sHleH Signal
ViL Input LOW Voltage —1830 —4475 mv g?fﬁ?;:ﬁfs LOW Signal
I Input LOW Current 0.50 pA ViN = ViL (Min)
I Input HIGH Current

D2g-D2e 250 pA ViN = ViH (Max)

Dya=-Die 350
lgg Power Supply Current —69 —43 -30 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the *‘worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case’ conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Voca = GND

Symbol Parameter Te = 0°C Tc= +25¢C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay
tPHL D2a-Dpg10 0,0 0.55 1.90 0.55 1.80 0.55 1.90 ns
:,':L“ ;’°p_a§a“:’: > egy 055 170 | 055 160 | 085 170 | ns
HL la”-le 0 Figures 1and 2
G Propagation Detay 145 275 | 145 275 | 115 300 | ns
tPHL DatatoF
tTLH Transition Time
tTHL 20% to 80%, 80% to 20% 0.35 1.20 0.35 1.20 0.35 1.20 ns
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Commercial Version (continued)

PCC and Cerpak AC Electrical Characteristics
VeEg = —4.2Vto —5.7V, Vgc = Vgoca = GND

L0€00}

Symbol Parameter Tc = 0°C Tc = +25°C Tc = +85C | ynirs Conditions
Min Max Min Max Min Max
tPLH Propagation Delay
toHL Dpa~Dpe 0 O, O 0.55 1.70 0.55 1.60 0.55 1.70 ns
teLH Propagation Delay
= 0.55 1.50 0.55 1.40 0.55 1.50 ns
tPHL D1a=Ds °.t° 0.0 Figures 1 and 2
:;LE Fropagation Daley 1145 255 | 115 . 255 | 145 280 | ns
tTLH Transition Time
traL 20% to 80%, 80% to 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns
s, GG Skew, Gate to Gate TBD TBD TBD ps PCC Only (Note 1)

Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Military Version—Preliminary

DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Voga = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max Units Te Conditions Notes
VoH Output HIGH Voltage | _ _ 0°Cto
1025 870 mv +125°C
—1085 -870 mVv ~55°C Vin =.V|q (Max) Loading with 123
VoL OutputLOW Voltage | _1aa0 | 1600 | mv 0°Cto or Vi (Min) 50Qto —2.0V
: +125°C
—1830 —1555 mV —55°C
Vohre Output HIGH Voltage | _ 0°Cto
1035 mV +125°C
—1085 mV -55°C VIN = V4 (Min) Loading with 123
VoLc Output LOW Voltage _1610 | mv 0°C to or Vi (Max) 50010 to —2.0V
+125°C
—1555 mV —55°C
ViH Input HIGH Voltage _ _ —-55°C Guaranteed HIGH Signal
1165 870 mvV +125°C | for All Inputs . 1,2,3,4
ViL Input LOW Voltage _ _ —55°Cto | Guaranteed LOW Signal
1830 1475 | mV +125°C | for All Inputs 1,2,84
I Input LOW Current —55°Cto | Vg = —4.2v
0.50 FA L 125G | Vin = Vi (Min) 123
i Input High Current
Doa-Daoe 250 LA 0°Cto
Dya~D1e 350 +125°C Veg = —5.7V 12s
D2a-Dae 350 rA =85°C | ViN = Viy (Max) "
D1a-D1e 500
leg Power Supply Current _ _ -55°Cto
63 30 mA +125°C Inputs Open 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides ‘“‘cold start" specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1,2 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table |) on each manufactured lot at —55°C, +25°C, and + 125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/VoL.
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Military Version—Preliminary (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
Vgg = —4.2V to —5.7V, Vgc = Veoca = GND

Tc= —55C | Tc= +25C | Tc = +125°C

Symbol Parameter Units Conditions Notes
Min Max Min Max Min Max

tPLH Propagation Delay
X . X 1 K .10

tPHL Dpa-Dze 10O, o 0.45 2.10 0.45 2.00 0.45 2.1 ns

:PL” E’°"_a§a";’;g eg\y 045 190 | 045 180 | 045 190 | ns 1,2,3

PHL la” 7l D - Figures 1 and 2

tPLH Propagation Delay 105 295 | 105 295 | 1.05 320 | ns

tPHL Datato F

tTLH Transition Time

tThL 20% to 80%, 80% to 20% 0.35 1.20 0.35 1.20 0.35 1.20 ns 4

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vg = Vgca = GND

Tc = —55°C Tc = +25°C | T¢c = +125°C

Symbol Parameter Units Conditions Notes
Min Max Min Max Min Max

tPLH Propagation Delay

triL Dpa—Dpe 100, O 0.45 2.10 0.45 2.00 0.45 2.10 ns

tpLH Propagation Delay 0.45 1.90 0.45 1.80 0.45 1.90 ns 1,2,3

tPHL Dia=D1g10 0,0 ‘ Figures 1and 2

tPLH Propagation Delay

Pt Data to F 1.05 2.95 1.05 2.95 1.05 3.20 ns

tTLH Transition Time

L 20% to 80%, 80% to 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup Ag.
Note 3: Sample tested (Method 5005, Table |) on each mfg. lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and A11.

Note 4: Not tested at +25°C, +125°C, and —55°C p (design characterization data).
Test Circuitry Switching Waveforms
L1 0.7+0.1 ns——»' l<—0.1=0.1 ns
" \ SCOPE +1.05V
v, 7 CHAN A 80%
¢ ot F T " INPUT 50%
H = SRt 20%
I i +031V
— — % tpLy
= = TRUE PHL P
L2
PULSE R e |2 SCOPE 50%
GENERATOR \ 7 \ g CHAN B
_I_ TEST l
— Rr
= - OUTPUT tPLH —>| teHL
Vee IO.I WF = . 80"/:
Notes: = TLIF/10582-5 50%
’ COMPLEMENT 20%
Ve, Veca = +2V, Vgg = —-2.5V
L1 and L2 = equal length 50 impedance lines '"‘"_’l L_m“_
Rt = 500 terminator internal to scope
Decoupling 0.1 puF from GND to Vec and Vgg TL/F/10582-6
All unused outputs are loaded with 500 to GND FIGURE 2. Propagation Delay and Transition Times

Cy = Fixture and stray capacitance < 3 pF
FIGURE 1. AC Test Circuit
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F100311

ADVANCE INFORMATION

Low Skew 1:9 Differential Clock Driver

General Description

The F100311 contains nine low skew differential drivers,
designed for generation of multiple, minimum skew differen-
tial clocks from a single differential input (CLKIN, CLKIN). If
a single-ended input is desired, the Vgg output pin may be
used to drive the remaining input line. A HIGH on the enable
pin (EN) will force a LOW on all of the CLK,, outputs and a
HIGH on all of the CLK,, output pins. A LOW on EN will
return control of the CLK,/CLK, outputs back to the
CLKIN/CLKIN inputs.

The skew specifications on the F100311 are fully tested and
guaranteed.

Features

# Low output to output skew (< 75 ps)
W 2000V ESD protection

| 1:9 low skew clock driver

m Differential inputs and outputs

Logic Symbol

CLky
Ky
4 cLkg
T,
- cLk,
@,
- m CLKy
a

CLKIN { CLK,
CLKIN CiK,
N o CLKs

e
- CLKg
T

&tk
Ty

TL/F/10648-1
Connection Diagram
28-Pin PCC
CLK CTKg Oy oy Oy CLKg T
[T [0l 5] 605
([l ]
ClKg [N
E Blvg
LK, i3] [Z] Ckin
Ve 8] [vee
cik, @ 8 cLKIN
Braivi| N
CLK3 8] 28] vge

M )|
B, Cuky 8Ky Vo CLKy ClKg G

TL/F/10648-2

Pin Names Description
CLKIN, CLKIN Differential Clock Inputs
EN Enable
CLKg_g, CLKg_g Differential Clock Outputs
VeB Vg Output
NC No Connect

Truth Table
CLKIN CLKIN EN CLK, CLK,
L H L L H
H L L H L
X X H L H

2-21

L1€00L




100313

National
Semiconductor

F100313
Low Power Quad Driver

General Description

The F100313 is a monolithic quad driver with two OR and
two NOR outputs and common enable. The common input
is buffered to minimize input loading. If the D inputs are not
used the Enable can be used to drive sixteen 50 lines. All

Features

m 50% power reduction of the F100113

B 2000V ESD protection

m Pin/function compatible with F100113 and F100112

! ! B Voltage compensated operating range = —4.2V to
inputs have 50 k2 pull-down resistors and all outputs are —57V
buffered.
Ordering Code: see Section s
Logic Symbol
O14 Pin Names Description
0. - _on P
H_ta.. Da-Dy Data Inputs
(8 E -Enable Input
0 — g;: gna‘gnd Data Outputs
,_Lta " Ona-Ond Complementary Data Outputs
Oz
O1¢
0 —~ 0z
P—Lt O1c
—== O2¢
O
Dy f

O2q
e——H —o.
02

TL/F/10249-3

Connection Diagrams

24-Pin DIP 28-Pin PCC 24-Pin Flatpak
o | -/ k5 010 025 O1aVess 02 02b 01 Dld D|° i viE D'd Dla
- ¢ (10 1 [9] (&1 (7] [6] (51 2423 27 212019
052 23}=0,4 ; oy o
e 2210, 141 = O1a
04 21 =, » Don %202 %
. K K
o.—{5 200, % [ Blor, 01913 16]= 014
v1c 6 19 :e Yer Voca 0,04 150,
Ve 1af-v, Yo 0 Yeo 0015 1410y
'oCA E 3 Vee 5 0
op—{8 17} %118 B o
1b b D, K [27) o,
o, wsles e ¢ 7 8 9 10 1112
Oz e 0, &) 8 0y TTTTT71
Oy, —{10 15|04, 026 O1¢ VecVecaO1b Ozp
Oz =11 14170 7 TL/F/10249-2
030712 13101 014 024 O1aVeesOz¢ Oz, O

TL/F/10249-1

TL/F/10249-4
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Case Tempgrature (o) o o

Office/Distributors for avallability and specifications Commercial 0°Cto +85°C

P - Military —55°Cto +125°C

Storage Temperature (Tstg) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T ) Commercial —57Vto —4.2V
Ceramic +175°C Military —5.7Vto —4.2V
Plastic +150°C

VEE Pin Potential to Ground Pin —7.0Vto +0.5vV

Input Voltage (DC) Vee to +0.5V

Qutput Current (DC Output HIGH) —50 mA

ESD (Note 2) 22000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Vcc = Vcca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —1025 —955 --870 mv VIN =VIH (Max) Loading with

VoL Output LOW Voltage —1830 | —1705 | —1620 | 0f VIL (Min) 500 to —2.0V

VoHe Output HIGH Voltage —-1035 mv VIN = VIH (Min) Loading with

Voic Output LOW Voitage ~1610 or VL (Max) 500 to —2.0V

VIH Input HIGH Voltage —1165 _870 mv Guaranteed HIGH Signal

for All Inputs

ViL Input LOW Voltage —1830 —1475 mv Guaranteed LOW Signal

for All Inputs

he Input LOW Current 0.50 pA ViN = VIL (Min)

IH Input HIGH Current

Data 350 _
Enable 240 FA | VIN = ViH (Max)
133 Power Supply Current —-59 -29 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case" conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics

VEge = —4.2Vto —5.7V, Voo = Veca = GND

Symbol Parameter Tc=0C Te = +25C Tc = +85°C Units Conditions
Min Max Min Max Min Max

tpLH Propagation Delay

tPHL Data to Output 0.55 1.30 0.55 1.30 0.55 1.40 ns Figures 1and 2
A (Note 1)

tPLH Propagation Delay 080 180 | 080 1.80 | 080  1.90 ns

tPHL Enable to Output

trLH Transition Time Figures 1and 2

trL 20% to 80%, 80% to 20% 0.45 1.30 0.45 1.30 0.45 1.30 ns

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 150 ps with multiple outputs switching.
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Commercial Version (continued) ,
PCC and Cerpak AC Electrical Characteristics

VEg = —4.2Vto —5.7V, Voo = Veca = GND

Symbol Parameter Tc=0C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay
oL Data to Output 0.55 1.20 0.55 1.20 0.55 1.30 ns Figures 1and 2
: Note 2)
tpLH Propagation Delay (
oL Enable o Output 0.80 1.70 0.80 1.70 0.80 1.80 ns
tTLH Transition Time Figures 1and 2
triL 20% to 80%, 80% to 20% 0.45 1.30 0.45 1.30 0.45 1.30 ns
ts, G-G Skew, Gate to Gate TBD TBD TBD ns PCC Only (Note 1)
Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 150 ps with multiple outputs switching.
Military Version — Preliminary
DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Veoca = GND, Tg = —55°C to +125°C
Symbol Parameter Min Max | Units Te Conditions Notes
VoH Output HIGH Voltage —-1025| —870 | mV 0°Cto +125°C
—1085| —870 | mV —55°C VIN =VIH (Max) | Loading with
VILMi 500 to —2.0V 123
VoL Output LOW Voltage —1830 | —1620 | mV | 0°Cto +125°C OF ViL(Min) 0 —2
~1830 | —1555 | mV —-55°C
VoHec Output HIGH Voltage —1035 mvV 0°Cto +125°C
-1085 mV —55°C Vin =ViH (Min) | Loading with
\ 500 to —2.0V 123
Voic | Output LOW Voltage —1610| mV | 0°Cto +125°C Or ViL (Max) 0~z
—1555  mV —55°C
ViH Input HIGH Voltage —1165| —870 | mv | —55°C 1o +125°C Guaranteed HIGH Signal 1,2,3.4
for All Inputs
ViL Input LOW Voltage ~1830 | —1475 | mv | —55°Cto +125°C Guaranteed LOW Signal 1,2,3,4
for All Inputs
I Input LOW Current 050 pA | —55°Cto +125°C VEE_= —4.2v 1.2,3
VIN = VIL (Min)
IH Input HIGH Current
Data 350 " .
Enable 2qp | A | OC0HIC |\ 5oy 1,2,3
VinN=V
Data 500 . IN IH (Max)
Enable as0 | PA 55°C
leg Power Supply Current —65 —-20 mA | —55°Cto +125°C | Inputs Open 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides ‘“cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at —55°C, +25°C, and + 125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/VoL.
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Military Version — Preliminary (continued)

€1e00}

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Veca = GND

Symbol Parameter To= ~85C | Te= +25°C | Tc = +125C | ynus | conditions Notes
Min Max Min Max Min Max
te | Propagation Delay 045 150 | 045 150 | 045 1.60 | ns
tPHL Data to Output i ’ : : : ’ 1235
tPLH Propagation Delay
tPHL Enable to Output 0.70 2.00 0.70 2.00 0.70 2.10 ns Figures 1 and 2
tTLH Transition Time
trhL 20% 10 80%, 80% to 20% 0.45 1.30 0.45 1.30 0.45 1.30 ns 4
Cerpak AC Electrical Characteristics
VeEg = —4.2Vto —5.7V, Vgc = Vgca = GND
Symbol Parameter Tc= 785C | Te=+25C | Te = +125C | i | conditions Notes
Min Max Min Max Min Max
teh | Propagation Delay 045 150 | 045 150 | 045 160 | ns
tpHL Data to Output ’ ’ : : ’ ’ 1.2.35
tPLH Propagation Delay .
tonL Enable to Output 0.70 2.00 0.70 2.00 0.70 210 ns Figures 1and 2
trLH Transition Time
tThL 20% to 80%, 80% to 20% 0.45 1.30 0.45 1.30 0.45 1.30 ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantes junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C, Subgroup A9.

Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and
A1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note 5: The propagation delay specified is for single output switching. Delays may vary up to 150 ps with multiple outputs switching.

Test Circuitry
Vee
PULSE fal Notes:
GEN v ) Veo, Veca = +2V, Vgg = —2.5V.
L1 and L2 = equal length 500 impedance lines.
= I 0.1 uF Rt = 500 terminator internal to scope.
= Decoupling 0.1 uF from GND to Ve and Vgg.
SCOPE ats! pling 0.1 p! Vee EE:
CHAN A W) All unused outputs are loaded with 509 to GND.
énr I I C_ = Fixture and stray capacitance < 3 pF.
l | Pin numbers shown are for flatpak; for DIP see logic
= = 500 24 23 22 21 20 19 500 Symbol.
1 18 —A\AV—
50 Q 50 Q
W 2 17 —wA—tp
50 @ 50 @
—A— 3 16 —AW—4 —
50 @ 50 0 -
4 15 =AM W—e
50 ¢ 50 @
s 14
50 @ 50 @
6 13 —WA—¢
7 8 9 10 11 12
50 @ 50 Q
—Y
50 0 k2 SCOPE
vVvv \ ! CHAN B
L. Ry
= 25 4F .T. I 0.1 ,4F
= Vee =

TL/F/10249-5
FIGURE 1. AC Test Circuit
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Switching Waveforms

0.7x0.1 ns—»l |-— |-«—0.7%0.1 ns
e +1.05V
80%

INPUT f 50%
. .
l 0% +031V
tPHL: — <—1pLH
TRUE 7 ‘

50%

OUTPUT tPLH —->| teHL

80%
50%

COMPLEMENT 20%

tTLH —’l ‘1— trHL

FIGURE 2. Propagation Delay and Transitlon Times

TL/F/10249-6

2-26




National ADVANCE INFORMATION
Semiconductor

F100314
Low Power Quint Differential Line Receiver

P1E00L

General Description

The F100314 is a monolithic quint differential line receiver  output state exists if both inverting and non-inverting inputs
with emitter-follower outputs. An internal reference supply  are at the same potential between Vgg and V. The de-
(Vpg) is available for single-ended reception. When used in  fined state is logic HIGH on the O,-0g outputs.
single-ended operation the apparent input threshold of the

true inputs is 25 mV to 30 mV higher (positive) than the Features

threshold of the complementary inputs. Unlike other F100K g 359, power reduction of the F100114

ECL devices, the inputs do not have input pull-down resis- B 2000V ESD protection

::"tsj t u 4o reioction of ™ PiM/function compatible with F100114
ctive current sources provide common-mode rejection of 5y \/o1a06 compensated operating range =
1.0V in either the positive or negative direction. A defined —4.2V to —5.7V
Logic Symbol
0. 04 Pin Names Description
B, G, Da-De Data Inputs
o o Da-Dg Inverting Data Inputs
5" I Z 6: 0,-0¢ Data Outputs
° 0a-0¢ Complementary Data Outputs
D¢ Oc
De [
Ds 04
54 Ud
D O,
[ 5.
D— Ves
TL/F/10260-1
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
- / D Da OaVers Ty O Oy De O VagVee Dy Dp
B, 1 240, NEEEDEE [
0,—12 23Dy (o o o ) 24 23 22 21 20 19 )
0,13 22}-0, 0yt 18[=D,
Sy e o oo,
045 20}-0, b 161=04
Vee=16 19~Vgg D, —4 15|~ 0,
Veer ™7 18}~V 0,—15 140y
3,8 17}-5, 0,16 .o 2‘3—%
7 8 111
at o e 0 VeV,
o] B = =2 0g 0g Vo Veea Oc Oc
Dy O,V
op,—{11 14}~p, Da Da DoVeesDa 00 0 TL/F/10260-3
5._ 12 13f=0, TL/F/10260-4

TL/F/10260-2
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National
Semiconductor

F100321
Low Power 9-Bit Inverter

General Description Features
The F100321 is a monolithic 9-bit inverter. The device con- B 30% power reduction of the F100121
tains nine inverting buffer gates with single input and output W 2000V ESD protection
All inputs have 50 k€ pull-down resistors. m Pin/function compatible with F100121
m Voltage compensated operating range = —4.2V to
-5.7V

Ordering Code: sce Section
Logic Symbol

Dy —Do—— o N
Pin Names Description
o, —>o——70; D1-Dg v Data Inputs

. 01-Og Data Outputs
03 ——DO———-O:
D4 ——Do—ﬁ;
05 —>o—05
De —Do———ag
D7 _>°—°_7
Dg —Do—oTs
Dy _>°_°_9
TL/F/10600-1
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
N Ds D4VecaVees 04 05 05 Dg DgVecaVee D7 Ds
Veer ={? 24|05 M ® G B @D EE I
o 23b-p 5°8 24 23 22 21 20 19
3 2 o, {1 18}-0g
a3 20 0,2 17}-o,
0y=4 21f=04 oz—s 6 ‘V:ca
045 20f—0g X
-4 L
Vec—{6 191~Veea Vecn 150,
055 1405
o e 0,6 13}-a
03—{8 170, 2 6
g 7. 8 9 10 1112
%° 161 : T T T 11
g=10 151=0g NEOEEEE 0y Og Vec VecaOs 07
om B 141=0, Dy Dy D3 VepsVeeaOs 0z TL/F/10609-3
04112 131Veeu TL/F/10609-4

TL/F/10609-2
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Caésr:;r:ri ?;fture (Te) 0°C to +85°C

Office/Distributors for availability and spe::lﬂcatlons.o Military —55°Cto +125°C

Stor.age Tempentature (Tsta) —65°Cto +150°C Supply Voltags (Veg)

Maximum Junction Temperature (T,) Commercial —5.7Vto —4.2V
Ceramic +175°C Military —-5.7Vto —4.2V
Plastic +150°C

VeE Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Veg to +0.5V

Output Current (DC Output HIGH) —~50 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

Veg = —4.2Vto ~5.7V, Vg = Vooa = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —1025 —955 —870 mV Vin =VIH (Max) Loading with

VoL Output LOW Voltage —1830 —1705 —1620 mV or Vi (Min) 508 to —2.0V

VoHe Output HIGH Voltage —1035 mV ViN = Vi (Min) Loading with

VoL Output LOW Voltage —1610 mv or V) (Max) 509 to —2.0V

ViH Input HIGH Voltage 1165 —870 mv Guaranteed HIGH Signal

for All Inputs

ViL Input LOW Voltage —1830 —1475 mv Guaranteed LOW Signal

for All Inputs

i Input LOW Current 0.50 pA ViN = V)L (Min)

i1 Input HIGH Current 240 pA VIN = V|4 (Max)

153 Power Supply Current —65 -30 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or havs its useful life impaired. Functonal operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “‘worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case" conditions.
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100321

Commercial Version (Continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
Vg = —4.2Vto —5.7V, Vgc = Voca = GND

= 0° — 0 = + 0,
Symbol Parameter Tc = 0°C Tc = +25°C Tc= *85C_ | ynits | Conditions
Min Max Min Max Min Max
tPLH Propagation Delay Figures 1and 2
tory Data to Output 0.45 1.45 0.45 1.45 0.45 1.55 S| (Note 1)
tTLH Transition Time .
i 20% 10 80%, 80% 1o 20% 0.35 1.20 0.35 1.20 0.35 1.20 ns Figures 1and 2

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 200 ps with multiple outputs switching.

PCC and Cerpak AC Electrical Characteristics
VeEg = —4.2Vto —5.7V, Voo = Veca = GND

Symbol Parameter Tc = 0C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max

tPLH Propagation Delay Figures 1and 2

tPHL Data to Output 0.45 1.25 0.45 1.25 0.45 1.35 ns (Note 2)

tTLH Transition Time )

i 20% 10 80%, 80% 10 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns Figures 1and 2

ts.6-G Skew, Gate to Gate TBD TBD TBD ps PCC Only
(Note 1)

Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specitied is for single output switching. Delays may vary up to 200 ps with multiple outputs switching.
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Military Version — Preliminary

DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vce = Veoa = GND, Tg = —55°C to +125°C

12eaot

Symbol Parameter Min Max Units Te Conditions Notes
VoH Output HIGH Voltage _ _ O°Cto
1025 870 mV +125°C
~1085 —870 mVv —-55°C ViN = V|y(Max) | Loading with 123
VoL OutputLOWVoltage | _ o0 | _yoon | oy oCto | ©OF ViL (Min) 500 to —2.0V
+125°C
—1830 | —1555 mV —55°C
VoHe Output HIGH Voltage _ 0°Cto
1035 mV +125°C
—1085 mV -55°C VIN = Vi (Min) | Loading with 123
VoLe Output LOW Voltage 1610 | mv 0°Cto or Vi (Max) 500 to —2.0V
+125°C
—1555 mV —-55°C
VIH Input HIGH Voltage _ _ ~55°Cto | Guaranteed HIGH Signal
1165 870 mv +125°C | for All Inputs 12,34
ViL Input LOW Voltage _ _ —55°Cto | Guaranteed LOW Signal
1830 1475 mv +125°C | for All inputs 1,234
e Input LOW Current —-55°Cto | Veg = —4.2V
0.50 LA +125°C | Viy = ViL (Min) 1,2,3.
IH Input HIGH Current 0°Cto
240 PA L 1128°C | Veg = ~5.7V
Vin = Vi (Max) 123
340 pA —-55°C IN = ViH
lee Power Supply Current | 0 | o5 | maA 151525?:;’ Inputs Open 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides ‘“cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and + 125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at —55°C, +25°C and +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/Vor.
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Military Version — Preliminary (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics

VEg = —4.2Vto —5.7V, Vg = Voca = GND

Symbol Parameter Tc = —55°C Tc = +25°C Tc = +125°C Units | Conditions Notes
Min Max Min Max Min Max
tp | Propagation Delay 030 180 | 040 145 | 040 180 | ns 1,2,3,5
tpHL Data to Output Figures 1and 2
tTLH Transition Time ;
tren 20% 10 80%, 80% 10 20% 030 120 | 0.30 1.20 | 0.30 1.20 ns 4
Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vcc = Voca = GND
Symbol Parameter Tc= —55C | Tc=+25C | Te= *125C | ;45| Conditions | Notes
Min Max Min Max Min Max
tLy | Propagation Delay 030 180 | 040 145 | 040  1.80 | ns 1,2,3,5
tPHL Data to Output Figures 1and 2
tTLH Transition Time
N 20% 10 80%, 80% 10 20% 0.30 120 | 030 120 | 030 120 | ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup AS.
Note 3: Sample tested (Method 5005, Table 1) on each mfg. lot at + 25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and A11.
Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note 5: The propagation delay specified is for single output switching. Delays may vary up to 200 ps with multiple outputs switching.

Test Circuitry
L1
A SCOPE
v . CHAN A
CC  0.1,F
H']V —,:L Rr
- L2
PULSE I ‘ﬂ:g"e’g JANR SCOPE
GENERATOR|[ \ ; TEST \ s CHAN B
— —_I- Rr
Vee Io.1 WF =
Notes: -

Vee: Veca = +2V, VEg = —25V

L1 and L2 = equal length 509 impedance lines
Ry = 500 terminator internal to scope
Decoupling 0.1 pF from GND to Vg and Veg
All unused outputs are loaded with 500 to GND
CL = Fixture and stray capacitance < 3 pF

FIGURE 1. AC Test Circuit

TL/F/10809-5
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Switching Waveforms

0.7=0.1 ns—hl

+1.05V

+031V

OUTPUT

tien

FIGURE 2. Propagation Delay and Transition Times

TL/F/10609-6
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100322

National
Semiconductor

F100322
Low Power 9-Bit Buffer

General Description Features:

The F100322 is a monolithic 9-bit buffer. The device con- B 30% power reduction of the F100122
tains nine non-inverting buffer gates with single input and  m 2000V ESD protection
output. All inputs have 50 k pull-down resistors and all  m Pin/function compatible with F100122

outputs are buffered. m Voltage compensated operating range = —4.2V to

Ordering Code: see sections

Logic Symbol

D|——>———0|
D2 ——D——Oz
0s ——>——0
Dy ——-D——OA
Ds ——D—os
Dg ———-D—Oe
oy >0
Dg-—D———Os
S

Connection Diagrams

TL/F/10608-1

24-Pin DIP 28-Pin PCC
N\ Ds D4VeeaVersQs 05 O
Veea—]! 2403 ([ [ 3] (B [ 6 5]
0;—2 23}-0,
0,3 2},
0;—4 21}-0,
0g—5 20}-0g
Vee—16 19|=Veea
Veea—]? 18— Vee
%18 Y OO PO
o ° 18106 1 20 (21 (2 3 6
010 151—0; Dy Dz D3VeesVoeals 02
05— 11 14}-0,
0,12 13 va

TL/F/10608-2

Pin Names Description
D4, Dg Data Inputs
04,09 Data Outputs

24-Pin Quad Cerpak

Dy Dg VecaVee D7 Dg
Lt 1 11

D“‘"
D; -
Ds -1
Veea =]
03—
0y =

D o h N —

24 23 22 21 20 19

17}-0,
16~ Voca
15 _04
14f~05
13}~ 04

7 8 9 10 11 12

TL/F/10608-4

L
0y Og Vee VecaOg 07
TL/F/10608-3
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Absolute Maximum Ratings
Above which the useful life may be impaired. (Note 1)

If Military/Aerospace specified devices are required,
please contact the Natilonal Semiconductor Sales

Output Current (DC Output HIGH)
ESD (Note 2)

—50mA
>2000V

Recommended Operating

¢ceool

Office/Distributors for availability and specifications. Conditions

Storage Temperature (TsTg) —65°Cto +150°C Case Temperature (Tc)

Maximum Junction Temperature (T ) Commercial 0°Cto +85°C
Ceramic +175°C Military —55°Cto +125°C
Plastic +150°C Supply Voltage (Vgg)

Vgg Pin Potential to Ground Pin —7.0Vto +0.5V Commercial —-57Vto —4.2V

Input Voltage (DC) Vge to +0.5V Military =5.7Vto —4.2V

Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Voo = Vgca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage ~1025 -955 870 mv VIN = VIH (Max) Loading with

VoL Output LOW Voltage —1830 | —1705 | —1620 OF VIL (Min) 50a1 10 2.0V

VoHc Output HIGH Voltage —1035 mv ViN = ViHMin) Loading with

N or VL (Max) 500 to —2.0V

VoLe Output LOW Voltage 1610

ViH Input HIGH Voltage 1165 —870 mv Guaranteed HIGH Signal

for All inputs
ViL Input LOW Voltage Guaranteed LOW Signal
—1830 —1475 mV
for All Inputs

L Input LOW Current 0.50 A ViN = VIL (Min)

IIH Input HIGH Current 240 RA ViN = VIH (Max)

lee Power Supply Current —65 ~-30 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.

Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case™ value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case” conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Veoca = GND

Symbol Parameter Tc = 0C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max

tPLH Propagation Delay Figures 1and 2
tPHL Data to Output 0.45 1.45 0.45 1.45 0.45 1.55 ns (Note 1)
tTLH Transition Time Figures 1and 2
tThL 20% 1o 80%, 80% to 20% 0.35 1.20 0.35 1.20 0.35 1.20 ns

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 200 ps with multiple outputs switching.

PCC and Cerpak AC Electrical Characteristics

VEg = —4.2Vto —5.7V, Voo = Veoca = GND
Symbol Parameter Tc = 0°C Te = +25°C Tc = +85°C Units Conditions

Min Max Min Max Min Max
tPLH Propagation Delay Figures 1and 2
o Data to Output 0.45 1.25 0.45 1.25 0.45 1.35 ns (Note 2)
tTLH Transition Time ’
X . . . R . 7

L 20% to 80%, 80% to 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns Figures 1 and 2
tsc-G | Skew, Gate to Gate T8D TBD TBD ps | PCC Only (Note 1)

Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 200 ps with multiple outputs switching.
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Military Version—Preliminary

DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Voca = GND, Tg = 0°C to +85°C

Symbol Parameter Min Max Units Tc Conditions Notes
VoH Output HIGH Voltage | —1025 | —870 | mv 0°Cto +125°C
—1085 | —870 mv -55°C VIN =ViH (Max) | Loading with
or ViL i 500 to —2.0v | 123
VoL Output LOW Voltage | —1830 | —1620 | mVv 0°Cto +125°C IL (Min) .
—1830 | —1555 | mV —55°C
VoHc | Output HIGH Voltage | —1035 mv 0°Cto +125°C
—1085 mvV —55°C VIN =ViH (Max) | Loading with 1.2.3
VoLc | Output LOW Voltage —1610 | mv | 0°Cto+125°C | O ViL(Min) S0nto —2.0V
—1555 | mvV —55°C
VIH Input HIGH Voltage —1165 | —870 mv | —55°Cto +125°C Guaranteed HIGH Signal 1,2,3,4
) for All Inputs
ViL Input HIGH Voltage 1830 | —1475 | mv | =55°Cto +125°C Guaranteed LOW Signal 1,2,3,4
. for All Inputs
I Input LOW Current 0.50 pA _55Cto 4 125° VEE_= —4.2V 1,2,3
VIN = ViL (Min)
IiH Input HIGH Current 240 pA 0°Cto +125°C VEg = —5.7V 1.2.3
340 uA 55 VIN = VIH (Max) o
133 Power Supply Current -70 -25 mA —55°Cto +125°C | Inputs Open 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures,

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table ) on each manufactured lot at —55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/Vor.

Ceramic Dual-In-Line Package AC Electrical Charactenshcs
VEg = —4.2Vto —5.7V, Vgc = Veoca = GND

Tc = —55°C Tc = +25°C Tc = +125°C

Symbol Parameter Units| Conditions | Notes
Min Max Min Max Min Max

:PLH E’;Zigag&” Ste'ay 030 180 | 040 160 | 040  1.80 | ns 1,2,3,5

PHL P Figures 1 and 2

triy | Transition Time 030 120 | 080 120 | 030 120 | ns 4

trhL | 20% to 80%, 80% to 20%

Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Voo = Voca = GND

Te = —55°C Tec = +25°C Te = +125°C
Min Max Min Max Min Max

Symbol Parameter Units| Conditions | Notes

tPLH Propagation Delay

thHL Data to Output 0.30 1.80 0.40 1.60 0.40 1.80 ns 1,2,3,6

Figures 1and 2

tTLH Transition Time

tTHL 20% to 80%, 80% to 20% 0.30 1.20 0.30 1.20 0.30 1.20 ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides *‘cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C, only Subgroup AS.

Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and
Al1.

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note §: The propagation delay specified is for single output switching. Delays may vary up to 200 ps with multiple outputs switching.
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Test Circuit
u
A SCOPE
v A\t CHAN A
CC 0.9 ,F l
Notes: P—‘| = Rt
Vee: Voca = +2V, Vg = —2.5V
L1 and L2 = equal length 509 impedance lines — -
Rt = 500 terminator internal to scope = -
Decoupling 0.1 uF from GND to Vg and Vee L2
All unused outputs are loaded with 500 to GND PULSE X CIRCUIT} /=, SCOPE
CL = Fixture and stray capacitance < 3 pF GENERATOR| 1\ ; U?Eosgl‘R Ry CSAN B8
L 1w
Vee Io.1 W=
TL/F/10608-5
FIGURE 1. AC Test Circuit

Switching Waveforms

0.7+0.4 ns——l |<- 07x0.4ns
+105V

+031V

OUTPUT

A

FIGURE 2. Propagation Delay and Transition Times

TL/F/10608-6
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100324

National
Semiconductor

F100324

Low Power Hex TTL-to-ECL Translator

General Description

The F100324 is a hex translator, designed to convert TTL
logic levels to 100K ECL logic levels. The inputs are com-
patible with standard or Schottky TTL. A common Enable
(E), when LOW, holds all inverting outputs HIGH and holds
all true outputs LOW. The differential outputs allow each
circuit to be used as an inverting/non-inverting translator, or
as a differential line driver. The output levels are voltage
compensated over the full —4.2V to —5.7V range.

When the circuit is used in the differential mode, the
F100324, due to its high common mode rejection, over-
comes voltage gradients between the TTL and ECL ground
systems. The Vgg and V11 power may be applied in either
order.

The F100324 is pin and function compatible with the
F100124 with similar AC performance, but features power
dissipation roughly half of the F100124 to ease system cool-
ing requirements. .

Features

Pin/function compatible with F100124
Meets F100124 AC specifications
50% power reduction of the F100124
Differential outputs

2000V ESD protection

—4.2V to —5.7V operating range

Ordering Code: see sections
Logic Diagram

Q Pin Names Description
D=
0 % Do-Ds Data Inputs
o E Enable Input
Dy ——:& 2, 90-95 Data Outputs
Qo-Qs5 Complementary
Py % Data Outputs
2 — [
:| p %
Dy — 63
QY
=
%
Ds 65
TL/F/9878-4
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
o L D5 Q5 Qs Vers Q4 04 Qs Do Vi E Vg D3 D4
° % NEEENEE [
o2 23f-p, N 24 23 22 21 20 19
4,3 22|~ D {1 18}=Dg
% 1 D4 % 0,2 1710
8,4 21}, 05 Bl Ve 2 %
s 20}~V Ve @ Ve e B 16|~ 05
Vee—16 10}t Vees B @ Ve 8= 4 151~
Veen=]7 18 [=Ver E Veo o—15 141=10,
Vecn=—]8 1703 Vm @ 21 Q, [ L 13|05
o b 1610, Dy @ @ Q, 7.8 9 10 1112
g;—{10 15 =Dy UL
0,11 14} JaZalalaten Q2 Q2 Vec VeeaVeea O
‘ % EOEO0
0,12 131105 Dy Dy Q Vees Jp Q4 Oy TL/F/9878-2

TL/F/9878-1

TL/F/9878-3

2-38




Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired. (Note 1) COI’\ditiOﬂS

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Cagg n“r;r:r;::?arfture (To) 0°Cto +85°C

Office/Distributors for availability and specclﬂcatlons.o Military —55°C to +125°C

Stor?ge Temper'ature (Tsta) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T,) Commercial —5.7Vto —4.2V
Ceramic +175°C Military ~5.7Vto —4.2V
Plastic +150°C

VEE Pin Potential to Ground Pin —7.0Vto +0.5V

V7L Pin Potential to Ground Pin +6.0Vto ~0.5V

Input Voltage (DC) Vee to +0.5V

Output Current (DC Output HIGH) —50mA

ESD (Note 2) >2000V

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Vcc = Vceca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

Vou Output HIGH Voltage —1025 —955 -870 | VIN =VIH (Max) Loading with

mv ViL i 500 to —2.0V

VoL Output LOW Voltage ~1830 | —1705 | —1620 Or ViL (Min) 0 —2

VoHe Output HIGH Voltage —1035 VIN = ViHMin) Loading with

mv v 500 to —2.0V
VoLc Output LOW Voltage —1610 OF ViL (Max) 0 —&
VIH Input HIGH Voltage 20 50 v G'uaranteed HIGH
Signal for All Inputs
ViL Input LOW Voltage Guaranteed LOW
0 0.8 v .
Signal for All Inputs
Veo Input Clamp Diode Voltage -1.2 \ In= —18mA
I :ggtuat HIGH Current 2 Vi = +2.4V,
Enable 120 pA All Other Inputs V)y = GND
Input HIGH Current 10 mA ViN = +5.5YV,
Breakdown Test, All Inputs ’ All Other Inputs = GND
i ::r;:tuat LOW Current oo Vi = +0.4V,
Enable 54 mA All Other Inputs V|Ny = Viy
133 Vg Power Supply Current -70 —45 -22 mA All Inputs Viy = +4.0V
1L V1L Power Supply Current 25 38 mA All Inputs Viy = GND

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case" value for the parameter. Since thess values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case” conditions.
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100324

Ceramic Dual-In-Line Package AC Electric Characteristics
Veg = —4.2Vto —5.7V, Vg = Voca = GND, V7 = +4.5Vto +5.5V

Symbol Parameter Tc = 0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
teLH Propagation Delay
0.50 3.00 0.50 2.90 0.50 3.00 ns
tPHL Data and Enable to Output Figures 1 and 2
s Transition Time
tTHL 20% to 80%, 80% to 20% 0.45 1.80 0.45 1.80 0.45 1.80 ns
PCC and Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Voo = Voca = GND, Vi = +4.5V to +5.5V
Symbol Parameter Te = 0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
:PLH ;::‘;Zgna;";::belfi’o outout | 050 280 | 050 270 | 050 280 | s
PhL id Figures 1and 2
tTLH Transition Time
tTHL 20% to 80%, 80% to 20% 0.45 1.70 0.45 1.70 0.45 1.70 ns
tsG-G Skew, Gate to Gate 78D TBD TBD ps PCC Only
(Note 1)
Note 1: Gate to gate skew is defined as the difference in the propagation delays between each of the outputs.
Military Version—Preliminary
DC Electrical Characteristics :
VEg = —4.2Vto —5.7V, Voo = Vgoa = GND, Tg = —55°C to +125°C, Vy1. = +4.5V to +5.5V
Symbol Parameter Min Max Units Tec Conditions Notes
VoH Output HIGH Voltage | —1025 [ —870 | mv 0°Cto +125°C
—1085 | —870 mV —55°C ViN = Vi (Max)
VoL Output LOW Voltage | —1830 | —1620 | mV 0°Cto +125°C or Vi (Min) Loadingwith | o
—1830 | —1555 | mv —55°C So@to —20v |
Cutoff Voltage —1950 | mV 0°Cto +125°C
OE or DIR Low
—1915 mv -55°C
VoHe Output HIGH Voltage | —1035 mV 0°Cto +125°C
—1085 mv ~ -55C VN = Vi (Max) | Loading with
) 1,23
VoLe Output LOW Voltage —1610 | mV 0°Cto +125°C or Vi (Min) 50Q to —2.0V
—15855 | mV —55°C
VIH Input HIGH Voltage 20 5.0 \ —55°Cto +125°C | Over VyTL, VeE, Tc Range 1,2,8,4
ViL Input LOW Voltage 0.0 0.8 —55°Cto +125°C | Over V1TL, VEE, Tc Range 1,2,3,4
1 Input HIGH Current 20 pA | —55°Cto +125°C | V| = +2.7V 123
Breakdown Test 100 | pA | —55°Cto +125°C | Vjy = +5.5V -
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Military Version—Preliminary (continued)

vceoot

DC Electrical Characteristics
VEg = —4.2V to —5.7V, Vcg = Voca = GND, Tg = —55°C to +125°C, V1L = +4.5V to +5.5V (Continued)

Symbol Parameter Min Max Units Tc Conditions Notes
IiL Input LOW Current
Data —-0.9 mA —55°Cto +125°C | Viy = +0.5V 1,2,3
Enable —-54
Vrep Input Clamp -12 v —55Cto +125°C | N T18MA 1,2,3
Diode Voltage
leg Veg Power ~70 22 mA _55'Cto +125°C All Inputs V)y = +4.0V 12,3
Supply Current
ITTL V17L Power a8 mA _55C1o +125°C All Inputs V)y = GND 12,3
Supply Current

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table I} on each manufactured lot at —55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/Vor.

Ceramic Dual-In-Line Package AC Electric Characteristics
Veg = —4.2V to —5.7V, Voo = Vgoa = GND, VL = +4.5Vto +5.5V

Tc = —55°C Tc = +25°C Tc = +125°C »
Symbol Parameter Units Conditions Notes
Min Max Min Max Min Max

tPLH Propagation Delay

0.50 3.00 0.50 2.90 0.30 3.30 ns 1,23,
! Data and Enable to Output
PHL P Figures 1and 2
trLH Transition Time
tTHL 20% to 80%, 80% t0 20% 0.35 1.80 0.45 1.80 0.45 1.80 ns 4

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Voca = GND, Vi = +4.5V to +5.5V

Tc = —55°C Tg = +25°C Tc = +125°C . i
Symbol Parameter Units Conditions Notes
Min Max Min Max Min Max

teLH Propagation Delay 050 300 | 050 290 | 030 330 | ns 1,2,3
tPHL Data and Enable to Output .
Figures 1and 2
tTLH Transition Time
tThL 20% 10 80%, 80% 10 20% 0.35 1.80 0.45 1.80 0.45 1.80 ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures. |

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.

Naote 3: Sample tested (Method 5005, Table I) on each manufactured lot at +25°C, Subgroup AS, and at +125°C and —55°C temperatures, Subgroups A10 and
Al1.

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
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Switching Waveform
25203 2503
ns—m-| —>| !4‘— x ns 3.0V
Y\so'%
INPUT

50 % --——— + 1.5V
*10%
ov
tPHL —> thLH ~~
COMPLEMENT
50%
outPuY tpLy =] toyL —>

TL/F/9878-6
FIGURE 1. Propagation Delay and Transition Times

Test Circuit
Vi m
I X 1
0.1 }JF I I 3;:- I 0.1 }JF

rmmmalecaay

| |

' |

' |

' '

' '

| |

| 1
rccccccene=—,
: ' ! s !
' 1 '
L1 : : ] ]
ScoPE | o 47N ' H ! !
CHAN A ) N ' ! :
f | = = : !
4 — ! ! 3 ' ECL__
P | pot ' TERMINATOR
PULSE N ) o § =4V NET '
GENERATOR D ‘ ! ! ' ’ btecscecececcscceceawd

bpowoooccened

-4 0.1 uF I 2.5 uF I -
Vie Vee
FIGURE 2. AC Test Circuit
Notes:

Vee: Veca = OV, VEg = —4.5V, Vo = +5.0V, Vi = +3.0V
L1, L2 and L3 = equal length 50Q impedance lines

Rt = 501 terminator internal to scope

Decoupling 0.1 F from GND to Vg, Vee and V7L

All unused outputs are loaded with 5002 to GND

C_ = Fixture and stray capacitance < 3 pF

TL/F/9878-5
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5200l

National
Semiconductor

F100325
Low Power Hex ECL-to-TTL Translator

General Description Features

The F100325 is a hex translator for converting F100K logic ~ ® Pin/function compatible with F100125
levels to TTL logic levels. Differential inputs allow each cir- m Meets F100125 AC specifications
cuit to be used as an inverting, non-inverting or differential  m 50% power reduction of the F100125
receiver. An internal reference voltage generator provides  w Differential inputs with built in offset
Vg for single-ended operation, or for use in Schmitt trigger g Standard FAST® outputs
applications. All inputs have 50kQ pull-down resistors. R 2000V ESD protection

When the inputs are either unconnected or at the same .

potential the outputs will go low. B —4.2V 1o —5.7V operating range
When used in single-ended operation the apparent input

threshold of the true inputs is 20mV to 40mV higher (posi-

tive) than the threshold of the complementary inputs. The

VEeg and V1L power may be applied in either order.

Ordering Code: see Section s

Logic Diagram

|>-——— Vi " PEYY
o Pin Names Description
D
—D: :,D— Qo Do-Ds Data Inputs
Do-Ds Inverting Data Inputs
g‘ :D— a Qo-Qs Data Outputs
3 !
D2
% :D— [
Da
By :D_ Q3
Ds
5, :D— Qa
Ds
Ds j>_ Qs
' TL/F/9879-4
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
N\ _ By Dy Dy Vees Do B Qg Dy D3 Ds Veg Vgp Oy
! 24[—=D5 NEUEPEDEE | I I |
Q-2 23|~y 24 23 22 21 20 19
0;—3 2}=0, o, ! 180,
=14 1[0, D5 =2 17 =D,
Vm—15 20f=Dy Ds—3 160,
Vo6 19}-05 Q54 15=Dp
Vee 7 18 [=Vee e B 14|~ D
- 17V,
Q-8 BB Q;—6 130
Rl 1610, 7 8 8 10 1112
Q=10 15}=D, DEODEEEE LI
=11 14D, D4 D5 Ds Ves 05 Q4 Q3 Vi ¥m Vee Vee 2 @
Do—{12 13}=5, TL/F/9879-3 TL/F/9879-2

TL/F/9879-1
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired. (Note 1) Conditions

If Military/Aerospace specified devices are required, Case Temperature (T¢)

please contact the National Semiconductor Sales Commercial 0°Cto +85°C

Office/Distributors for availability and specifications. Military —55°Cto +125°C

Storage Temperature (TsTg) —65°Cto +150°C Supply Voltage (Vgg)

Maximum Junction Temperature (T;) ‘ Commercial —=57Vto —4.2v
Ceramic +175°C Military —=5.7Vto —4.2V
Plastic +150°C

VEE Pin Potential to Ground Pin —7.0Vto +0.5V

V11, Pin Potential to Ground Pin +6.0Vto —0.5V

Input Voltage (DC) Ve to +0.5V

Output Current (DC Output HIGH) —50mA

ESD (Note 2) 22000V

DC Electrical Characteristics

Veg = —4.2Vto —5.7V, Vog = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

Ves Output Reference Voltage —1380 —-1320 —1260 mv lygg = —2.1 mA

ViH Single-Ended Input —1165 —870 mv Glfaranteed HIGH Signal for All Inputs
HIGH Voltage (with One Input Tied to Vgpg)

ViL Single-Ended Input _ _ Guaranteed LOW Signal for All inputs
LOW Voltage 1830 1475 mv (with One Input Tied to Vgp)

VoH Output HIGH Voltage 25 loH = —2.0mA VIN = VIH (Max)

VoL Output LOW Voltage 05 vV | loL=20mA or VIL (Min)

VoIFrF Input Voltage Differential 150 mV Required for Full Output Swing

Vem Common Mode Voltage Voc — 2.0 Veec — 0.5 \

1%} Input HIGH Current 350 A %m g V|=H\(/Max):'DO‘Ds = Vpg,

0—L5 IL (Min)

o Input LOW Current 0.5 pA | VIN = ViL Min) Do-Ds = Vgg

los Output Short-Circuit Current —-150 —60 mA VouT = GND*

33 Veg Power Supply Current —37 —-27 -17 mA Do-Ds = Vgg

L V111 Power Supply Current 45 65 mA Do-Ds = Vgg

*Test one output at a time.

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case” conditions.
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Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vgc = GND, V7L = +4.5V to +5.5V

G¢e00l

Symbol Parameter Te = 0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay CL = 15pF
toHL Data to Output 0.80 3.50 0.90 3.70 1.00 4.00 ns Figures 1and 2
tPLH Propagation Delay C_ = 50pF
oL Data to Output 1.60 4.30 1.70 4.50 1.80 4.80 ns Figures 1and 3
PCC and Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vgc = GND, V1 = +4.5V to +5.5V
Symbol Parameter Tec = 0°C Te = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay CL = 15pF
tPHL Data to Output 0.80 3.30 0.90 3.50 1.00 3.80 ns Figures 1and 2
tpLH Propagation Delay CL = 50pF
tpHL Data to Output 1.60 4.10 1.70 4.30 1.80 4.60 ns Figures 1and 3
tsg-g Skew Gate to Gate TBD TBD TBD ps PCC only
(Note 1)

Note 1: Gate to gate skew is defined as the difference in the propagation delays between each of the outputs.

Truth Table
Inputs Outputs
Dn Bl\ Qn
L H L
H L H
L L L
H H L
Open Open L
VEE VEe L
L VBB L
H \/:) H
Ves L H
Ves H L
H = HIGH Voltage Level

L = LOW Voltage Level
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Military Version—Preliminary

DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Vgoa = GND, Tg = —55°C to +125°C, C_

= 50 pF, VyrL = +4.5Vto +55V

Symbol Parameter Min Max (Units Te Conditions Notes
VBB Output Reference Voltage —1380| —1260| mv | —58°Cto +125°C lygg = —3 pA, Vg = —4.2V 12,3
lygg = —2.1mA, Vgg = —5.7V
ViH Input HIGH Voltage _1165| —870 | mv | —55°Cto +125°C Glfarameed HIGH Signal for All Inputs 1,234
(with One Input Tied to Vgg)
ViL Input LOW Voltage —1830| —1475| mv | —=55°Cto +125°C Gl{aranteed LOW Signal for All Inputs 1.2,3.4
(with One Input Tied to Vpg)
V Output HIGH Voltage 2.5 0°Cto +125°C
OH P 9 mV lo = —2.0mMA VIN = VIH (Max)
24 —55°C or VL (Min) 1,23
VoL Output LOW Voltage 0.5 mV | —55°Cto +125°C|lgoL = 20 mA
VpEr | Input Voltage Differential 150 mv —55°Cto Required for Full Output Swing 1,2,3
+125°C
Vem Common Mode Voltage _ _ -55°Cto
2000 500 | mV +125°C 1,2,3,4
IIH Input HIGH Current 350 0°Cto +125°C | V|N = ViH (Max), Do-Ds = Vaa,
pA Dol = Vi e 1,2,3
500 —55°C Do-Ds = IL (Min)
I Input LOW Current 0.50 pA | —55°Cto +125°C|V|N = VL (Min), Do-Ds = Vgs 1,2,3
los Output Short Circuit _ _ - -~ | Vour = GND
Current 150 60 | mA 55°Cto + 125 c Test One Output at a Time .23
lcex  [Output HIGH 250 | pA | —55Cto +125°c| YoUT = 55V 1,2,3
Leakage Current
Iee Vg Power Supply Current | —35 —12 | mA | —55°Cto +125°C|Dg-Ds = Vgp 1,2,3
ITTL VrTL Power Supply Current 65 mA | —55°Cto +125°C|Dg-Ds = Vg 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at —55°C, + 25°C, and + 125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/VoL-

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEE = —4.2V to —5.7V, Vgg = GND, V7L = +4.5V to +5.5V

Symbol Parameter Tc = ~55°%C Tc = +25°C Tc = +125°C Units Conditions Notes
Min Max Min Max Min Max

tPLH Propagation Delay Cp = 50 pF

tpaL Data to Output 1.50 5.00 1.60 4.70 1.70 5.70 ns Figures 1and 3 1,2,3
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Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voc = GND, Vi1 = +4.5V to +5.5V

Symbol Parameter Tg = ~55°C Te= +25C Tg = +125°C Units Conditions Notes
Min Max Min Max Min Max

tpLH Propagation Delay CL = 50pF

tPHL Data to Output 1.50 5.00 1.60 4.70 1.70 5.70 Figures 1and 3 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start" specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C, temperature only, Subgroup AS.

Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and

Al1,
Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).

Switching Waveform
'1—0.1 +0.1 ns
-0.95V

0.7x0.1 nu-—»'
80%

INPUT 50%

-1.69V
toLH —»’ tpHL

ATTENUATED
OUTPUT

FIGURE 1. Propagation Delay

TL/F/9879-6
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Test Circuits

*
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0.1 uF
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[
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=-1.71
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Fec

=4y
- - - - ov
Vee Ly
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Notes: Iy SCOPE
Vg = OV, Vg = —4.5V, V| = +5V . CHAN B
L1 and L2 = equal length 500 impedance lines \
Rt = 500 terminator internal to scope RT
Decoupling 0.1 uF from GND to V¢g, Veg and V7L g
All unused outputs are loaded with 5000 to GND

C_ = Fixture and stray capacitance = 15 pF
TL/F/9879-5
FIGURE 2. AC Test Circuit for 15 pF Loading
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Test Circuits (continued)

Ym

0.1 uF

”Fﬁk"

OPEN

Notes:

Ve = OV, VEg = —4.5V, Viq = +5V

L1 and L2 = equal length 500 impedancs lines
Ry = 500 terminator internal to scope

e cccccc e e m———————-—
' |
| -0.95 '
' I |
| -1.71 F !
h 1.7 ECL '
| '
: 500 :
1 S/H A\ ]
| '
| R 1000 1
' 1
' '
] fpnd ]
| -4V '
L L x|

FIGURE 3. AC Test Circuit for 50 pF Loading

Decoupling 0.1 uF from GND to Ve, Veg and Vi

All unused outputs are loaded with 50092 to GND
Cp = Fixture and stray capacitance = 50 pF

| CHAN B

SCOPE

TL/F/9879-8
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National
Semiconductor

F100328
Low Power Octal ECL/TTL

ADVANCE INFORMATION

Bi-Directional Translator with Latch

General Description

The F100328 is an octal latched bi-directional translator de-
signed to convert TTL logic levels to 100K ECL logic levels
and vice versa. The direction of this translation is deter-
mined by the DIR input. A LOW on the output enable input
(OE) holds the ECL outputs in a cut-off state and the TTL
outputs at a high impedance level. A HIGH on the latch
enable input (LE) latches the data at both inputs even
though only one output is enabled at the time. A LOW on LE
makes the F100328 transparent.

The cut-off state is designed to be more negative than a
normal ECL LOW level. This allows the output emitter-fol-
lowers to turn off when the termination supply is —2.0V,
presenting a high impedance to the data bus. This high im-
pedance reduces termination power and prevents loss of
low state noise margin when several loads share the bus.

The F100328 is designed with FAST® TTL output buffers,
featuring optimal DC drive and capable of quickly charging
and discharging highly capacitive loads. All inputs have
50 kQ pull-down resistors.

Features

B Identical performance to the F100128 at 50% of the
supply current

m Bi-directional translation

W 2000V ESD protection

| Latched outputs

B FAST® TTL outputs

m TRI-STATE® outputs

8 Voltage compensated operating range =

—4.2V to —5.7V
Logic Symbol
HEREERE Pin Names Description
ToTiT2 s Tats s Tr | Eo-E7 ECL Data I/0
LE To-T7 TTL Data /O

-0 OR—— OE Output Enable Input
Eo By EpE5 E Es £ Ey LE Latch Enable Input
Frrrrrrd DIR Direction Control Input

TL/F/10219-1

Connection Diagrams

All pins function at 100K ECL levels except for To-T7.

24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
/ N Ty T2 TsVeesTa Ts T £y LE VeeVir Vi To

£ 41—y 1 i 51 (8] (71 (61 (8] I T I |

£s—2 23|, 24 23 22 21 20 19

£5—3 2}-¢, 21— ‘2 :: :1

=14 21f-g, :2 : Iy [: 2

0E=]5 20f-1e 3 T
Ve 16 19}-vee ?] ; :i :14
Veea—{7 18-V E5 ; " —15
DR—{8 17V 6] 28 s 102 3

) 1T Salalal TT T T 11

110 15f=1, [?V@?[?s E7 OF Vo Veea OR Ty

=1 1“1, 1 B2 EaVeesta B TLIF/10219-4

T,=12 1315 TL/F/10219-3

TL/F/10219-2
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Semiconductor

F100329

ADVANCE INFORMATION

Low Power Octal ECL/TTL Bidirectional

Translator with Register

General Description

The F100329 is an octal registered bidirectional translator
designed to convert TTL logic levels to 100K ECL logic lev-
els and vice versa. The direction of the translation is deter-
mined by the DIR input. A LOW on the output enable input
(OE) holds the ECL outputs in a cut-off state and the TTL
outputs at a high impedance level. The outputs change syn-
chronously with the rising edge of the clock input (CP) even
though only one output is enabled at the time.

The cut-off state is designed to be more negative than a
normal ECL LOW level. This allows the output emitter-fol-
lowers to turn off when the termination supply is —2.0V,
presenting a high impedance to the data bus. This high im-

The F100329 is designed with FAST® TTL output buffers,
featuring optimal DC drive and capable of quickly charging
and discharging highly capacitive loads. All inputs have
50 k2 pull-down resistors.

Features

| Bidirectional translation

m ECL high impedance outputs
B Registered outputs

m FAST TTL outputs

m TRI-STATE® outputs

pedance reduces the termination power and prevents loss ™ Voltage compensated operating range = —4.2V to
of low state noise margin when several loads share the bus. —8.7v
Logic Symbol
|J L' IJ L L Pin Names Description
To Ty T2 T3T 5T Ty Eg-E7 ECL Datal/O
cpl— To-T7 TTL Datal/O
DR OE Output Enable Input
i CP Clock Pulse Input
Eg E E; E5 By E5 Eg 7 (Active Rising Edge)
l I | [ I I | ] DIR Direction Control Input

TL/F/10583-1

Connection Diagrams

All pins function at 100K ECL levels except for To-T7.

24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
/ T To TsVeesTa Ts To Eg CP VeV Vi To
T L 24 —E5 [ EE@DEE N
£5—|2 23, 24 23 22 21 20 19
Es—{3 22[=E, i | 18T,
£,—2 17},
g%4 21|-g,
oe—{s 20f~cp i 16~Ts
E4J 4 151,
Vee—| 6 19|~Vee e ]s b s
Veer™7 18|V e o
DR—8 171=Vm 7 8 9 10 1112
79 16Ty 9 9 (27 22 23) 24 B9 [
T,=~110 15kt £y By EsVeesEy Es Eg E7 OF VeoVeeaDR .17
Ts1 11 14 ~|-1 TL/F/10583~3 TL/F/10583-4
577 — 2
T4—112 13p=Ts

TL/F/10583-2
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National
Semiconductor

F100331
Low Power Triple D Flip-Flop

General Description

The F100331 contains three D-type, edge-triggered mas-
ter/slave flip-flops with true and complement outputs, a
Common Clock (CPg), and Master Set (MS) and Master Re-
set (MR) inputs. Each flip-flop has individual Clock (CPp),

ADVANCE INFORMATION

Features

m 35% power reduction of the F100131
B 2000V ESD protection

m Pin/function compatible with F100131

m Voltage compensated operating range = —4.2V to

Direct Set (SD;,) and Direct Clear (CDj,) inputs. Data enters —B5.7V
a master when both CP, and CP¢ are LOW and transfers to
a slave when CP,, or CGP¢ (or both) go HIGH. The Master
Set, Master Reset and individual CDp, and SDy, inputs over-
ride the Clock inputs. All inputs have 50 kS pull-down resis-
tors.
Logic Symbol
Pin Names Description
P CPp-CP2 Individual Clock Inputs
CPc Common Clock Input
CPo CPr CP; Do D) D; Do-D2 Data Inputs
i CDy-CD2 Individual Direct Clear Inputs
q zz: SDp . Individual Direct Set Inputs
—spe MR Master Reset Input
—sp, MS Master Set Input
—{sp, Qp-Q2 Data Outputs
Q Q O Ve
Tﬁs ] OT I 'T l ZT Qo-Q2 Complementary Data Outputs
TL/F/10262-1
Connection Diagrams
24-PIn DIP 28-Pin PCC 24-Pin Quad Cerpak
) 5Dy CDg CPy Vees Dy Qp g Dy SDy MR Vgg CPc MS
D, ~{1 24 f=5D, i
cr:-z 23}-co, i 0 & E € oty 24 23 22 21 20 ‘915 "
D=3 22 f=cP. 17 -
) 021 4 21 L-ol‘ €0y=2 171=C0y
0,5 20}-s0, Zz:“ i :: —:"o
e 19 f=ur - o
o - o S
- 7= 0o
g'_J: :s_:Z‘: 7.8 9 10 1112
9 TTTTTJ
%10 15 1=sDy RO 02 Q2 VeeVeea 0y Qy
Q=1 14 =CDy -
DOT 12 13|-cp, IEEHA TL/F/10262-3
CPy €Dy SD, Vgps €D, CP, D,

TL/F/10262-2

TL/F/10262-4
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F100336

Low Power 4-Stage Counter/Shift Register

General Description

The F100336 operates as either a modulo-16 up/down
counter or as a 4-bit bidirectional shift register. Three Select
(Sn) inputs determine the mode of operation, as shown in
the Function Select table. Two Count Enable (CEP, CET)
inputs are provided for ease of cascading in multistage
counters. One Count Enable (CET) input also doubles as a
Serial Data (Do) input for shift-up operation. For shift-down
operation, D3 is the Serial Data input. In counting operations
the Terminal Count (TC) output goes LOW when the coun-
ter reaches 15 in the count/up mode or O (zero) in the
count/down mode. In the shift modes, the TC output re-
peats the Qg output. The dual nature of this TC/Qg output
and the Do/CET input means that one interconnection from
one stage to the next higher stage serves as the link for

multistage counting or shift-up operation. The individual Pre-
set (Pp) inputs are used to enter data in parallel or to preset
the counter in programmable counter applications. A HIGH
signal on the Master Reset (MR) input overrides all other
inputs and asynchronously clears the flip-flops. In addition,
a synchronous clear is provided, as well as a complement
function which synchronously inverts the contents of the
flip-flops. All inputs have 50 k2 pull-down resistors.

Features

m 30% power reduction of the F100136

m 2000V ESD protection

| Pin/function compatible with F100136

m Voltage compensated operating range =

—4.2Vto —5.7V
Ordering Code: see Section s
Logic Symbol
6 . [ ‘ ‘ l Pin Names Description
CEP DyCET P Pi P2 Ps Ds CcP Clock Pulse Input
cp CEP Count Enable Parallel Input (Active LOW)
e relo— Do/CET Serial Data Input/Count Enable
—5 Trickle Input (Active LOW)
B T So-S2 Select inputs
l I ? l ti) l ? i ? MR Master Reset Input
Po-P3 Preset Inputs
TL/F/10584-1 Da Serial Data Input
TC Terminal Count Output
Qo-Q3 Data Outputs
Qo-03 Complementary Data Outputs
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-PIn Quad Cerpak
_ . - Py Py Py Vprg Dy 0y &y Sy Sg MR Vg CP Py
[ 24 [—Do/CET HREEHDEBE Ly 1t
e H 3} Cod o o o ) 24 23 22 21 20 19
ale g " @5, ) ol
Q'_ 5 20 E51 o i Ee Do/CET =3 16 —Pi
v, '—6 19 —M: e & e T4 15/=0
Vcc_7 18}-v, Vs [1) W ve -5 u—oi
. 8 1 . ur [l Yoo e 131-Q
22:9 |:::P @ Ele, ° 7 8 9 10 1112 :
-2 0 5 [@ ke 5 T T T T 11
9110 151~y Qy Qp Vic Veea 0z Q2
] (RO
003_ :; :; _:2 = @ 6 &) TL/F/10584-3
? 3 sy CEPO/CTTVees T 0 g

TL/F/10584~2

TL/F/10584-4
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Logic Diagram
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Function Select Table

9€€00!l

So S4 So Function
L L L Parallel Load
L L H Complement
L H L Shift Left
L H H Shift Right
H L L Count Down
H L H Clear
H H L Count Up
H H H Hold
Truth Table
Qp = LSB
Inputs Outputs
MR | So [ S1 [ So | CEP | Do/CET | D3 | CP | Q3 | Q2 | Q1 | Qo | TC Mode
L L L L X X X | | Pa| Pa| P | Pp L Preset (Parallel Load)
L L L H X X X | o~ Q| Q| Q| Q L Invert
L L H L X X X | | Da| Q| Q| Q D3 | Shift Left
L L H H X X X | | Q| Q | Q | Do | Q3* | ShiftRight
L H L L L L X e (Qo-3) minus 1 0] Count Down
L H L L H L X X 1 Q3] Q| Q | Q| © | CountDownwith CEP not active
L H L L X H X X Q3| Q2 | Q1 | Qo H Count Down with CET not active
L H L H X X X -~ L L L L H Clear
L H H L L L X e (Qp-3) plus 1 6] Count Up
L H | H L H L X X | Q3] Q| Q | Q| @ | CountUpwith CEP not active
L H | H L X H X X Q3 | Q| O | Qo H Count Up with CET not active
L H H H X X X X Q3 [ Q2 | Q1 | Qo H Hold
H L L L X X X X L L L L L
H L L H X X X X L L L L L
H L H L X X X X L L L L L
H L H H X X X X L L L L L Asynchronous
H H L L X L X X L L L L L Ma);ter Reset
H H L L X H X X L L L L H
H H L H X X X X L L L L H
H H H L X X X X L L L L H
H H H H X X X X L L L L H
© = LifQo~Qg = LLLL *Before the clock, TC is Qg
Hif Qp-Qq # LLLL After the clock, TC is Q2

®
I

L if Qp-Q3 = HHHH

H if Qp-Q3 # HHHH

H = HIGH Voltage Levsl
L= LOW Voltage Level

X = Don't Care

-/~ = LOW-to-HIGH Transition
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired. (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Caég;:':&?arlature (To) 0°C o +85°C

Office/Distributors for availability and spe::ificallons.° Military ' —55°C to +125°C

Storége Temper.ature (Tsta) —-65°C to +150°C Supply Voltage (Vi)

Maximum Junction Temperature (T,) Commercial —57Vio —4.2V
Ceramic +175°C Military —57Vio —4.2V
Plastic +150°C '

Veg Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) VEg to +0.5V

Output Current (DC Output HIGH) —50 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2V to —5.7V, Vgc = Veoa = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage -1025 —955 —870 mv VIN =VIH (Max) Loading with

VoL Output LOW Voltage —1830 | —1705 | —1620 mv | O ViLMin 500 to —2.0V

VoHc Output HIGH Voltage —-1035 mvV VIN = VIHMin) Loading with

Voic Output LOW Voltage —1610 mv or Vit (Max) 500 to —2.0V

ViH Input HIGH Voltage —1165 —870 mv Guaranteed HIGH Signal

for All Inputs

ViL Input LOW Voltage 1830 1475 mv Guaranteed LOW Signal

for All Inputs

L Input LOW Current 0.50 HA ViN = V(L (Min)

M Input HIGH Current 240 nA ViN = V| (Max)

lge Power Supply Current Inputs Open

: —198 -100 mA VEg = —4.2Vto —4.8V
—220 —100 VEg = —4.2Vto—5.7V

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case’ conditions.
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Commercial Version (continued)

Ceramic Dual-In-Line Package AC Characteristics
VEg = —4.2Vto —5.7V, Ve = Vooa = GND

Symbol Parameter Tc =0C Te = +25°C Tc= +85C | ynits | Conditions
Min Max Min Max Min Max
fshift Shift Frequency 250 250 250 MHz Figures 2and 3
tPLH Propagation Delay Figures 1 and 3
tPHL CPt0oQy, Oy 0.70 1.90 0.70 1.90 0.80 2.00 ns (Note 1)
tPLH Propagation Delay Figures 1, 7, 8
tHL CP 1o TC (Shift) 1.30 3.80 1.30 3.80 1.40 3.90 ns (Note 1)
tpLH Propagation Delay Figures 7 and 9
N CP 10 TG (Count) 1.60 4.60 1.60 4.60 1.60 5.00 ns (Note 1)
tpLH Propagation Delay Figures 1 and 4
o, MR o Qp, G 110 250 110 250 120 260 ns (Note 1)
tPLH Propagation Delay Figures 1, 12
== .00 | i X . .
tPHL MR to TC (Count) 2.0 4.00 2.00 4.00 2.20 4,10 ns (Note 1)
tPHL Propagation Delay Figures 1, 10, 11
MR to TC (Shift) 1.60 3.20 1.60 3.20 1.70 3.40 ns (Note 1)
tPLH Propagation Delay
tor. Do/CET to TG 1.20 3.20 1.20 3.20 1.40 3.70 ns Figures 1 and 5
. . (Note 1)
tPLH Propagation Delay 090 400 | 080 420 | 100 480 | ns
tPHL SptoTC
s Transition Time 035 120 | 035 120 | 035 120 | ns | Figwes7and3
traL 20% 1o 80%, 80% 10 20% : : : ' : : 9
ts Setup Time
D3 1.00 1.00 1.00
Py 1.30 1.30 1.30
Do/CET 1.35 1.35 1.35 ns Figure 6
CEP 1.90 1.90 1.90
Sh 4,40 4.40 4.40
MR (Release Time) 2.60 2.60 2.60
th Hold Time
D3 0.40 0.40 0.40
Pn 0.50 0.50 0.50
Do/CET 0.30 0.30 0.30 ns | Figure6
CEP 0.40 0.40 0.40
Sh —0.40 —0.40 -0.40
Pulse Width HIGH ,
tow(H) CP.MR 2.00 2.00 2.00 ns Figures 8 and 4

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 250 ps with multiple outputs switching.
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Commercial Version (continued)

PCC and Cerpak AC Electrical Characteristics
Vee = —4.2Vto —5.7V, Voo = Voca = GND '

Symbol Parameter Te = 0°C Te=+25C | Tc=+85C | ynits | Conditions
Min . Max Min Max Min Max
fshift Shift Frequency 300 300 300 . MHz Figures 2and 3
tpLH Propagation Delay Figures 1and 3
tPHL CPtoQp, On 0.70 1.70 0.70 1.70 0.80 1.80 ns (Note 2)
tPLH Propagation Delay Figures 1,7, 8
oL CP to TC (Shift) 1.30 3.60 1.30 3.60 1.40 3.70 ns (Note 2)
tpLH Propagation Delay Figures 1and 9
tPHL CP to TC (Count) 1.60 4.40 1.60 4.40 1.60 4.80 ns (Note 2)
toLH Propagation Delay Figures 1 and 4
tPHL MR to Qn, On 1.10 2.30 1.10 2.30 1.20 2.40 ns (Note 2)
tPLH Propagation Delay Figures 1and 12
ohL MR to TG (Count) 2.00 3.80 2.00 3.80 2.20 3.90 ns (Note 2)
tPHL Propagation Delay Figures 1, 10, 11
MR to TC (Shift) 1.60 3.00 1.60 3.00 1.70 3.20 ns (Note 2)
tPLH Propagation Delay
tPHL Do/CET to TC 1.20 3.00 1.20 3.00 1.40 3.50 ns Figures 1and 5
- (Note 2)
toLH Propagation Delay 090 380 | 090 400 | 100 460 | ns
tPHL ShtoTC
tTLH Transition Time 035 110 | 035 110 | 035 110 | ns .| Figures7and3
tTHL 20% to 80%, 80% to 20% : : : : : : |
ts Setup Time
D3 0.90 0.90 0.90
Pn 1.20 1.20 1.20
Do/CET 1.25 1.25 1.25 ns Figure 6
CEP 1.80 1.80 1.80
Sh 430 430 430
MR (Release Time) 2.50 2.50 2.50
th Hold Time
D3 0.30 0.30 0.30
Pn 0.40 0.40 0.40 ns Fioure 6
Do/CET 0.20 0.20 0.20 g
CEP 0.30 0.30 0.30
Sh —0.50 —0.50 —-0.50
tow(H) Pulse Width HIGH ' "
pw
CP, MR 2.00 2.00 2.00 ns Figures 3 and 4
ts, G-G Skew, Gate to Gate 78D 78D TBD ps PCC Only
(Note 1)

Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 250 ps with multiple outputs switching.
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Military Version—Preliminary
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DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vgc = Vgoca = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max Units Tc Conditions Notes
VoH Output HIGH Voltage _1025 —870 "y f1(2: ft,?c
VIN = ViH (Max) | Loading with
—1085 —870 mvV —55°C or ViL (Min) 500 to —2.0V 123
VoL Output LOW Voltage _ _ 0°Cto
1830 1620 mV +125°C
-1830 —1555 mV —55°C
VoHc Output HIGH Voltage —1035 mv _:)1(; ;?C
VIN = VIH (Min) Loading with
—1085 mV —55°C | orViLMax 50Qto—20V [ 4 54
VoLc Output LOW Voltage _ 0°C to
1610 | mv 125G
—1555 mvV —55°C
\m Input HIGH Voltage _ _ —55°Cto | Guaranteed HIGH Signal
1165 870 | mV 125G | for Allinputs 1,2,3,4
viL Input LOW Voltage _ _ —55°Cto | Guaranteed LOW Signal
1830 1475 mv +125°C for All Inputs 1,234
IR Input LOW Current —-55°Cto | Vgg = —4.2V
0.50 A 1,2,8
B +125°C VIN = VIL (Min)
1 Input HIGH Current 0°C to _
240 HA +125°C VEg = —5.7V 1,2,3
VIN = ViHMax)
340 pA —55°C
133 Power Supply Current —~55°C Inputs Open
—-208 —100 A to VEg = —4.2Vto —4.8V 1,2,3
—230 -100 +125°C Veg = —4.2Vto —5.7V

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stablize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and + 125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at —55°C, +25°C, + 125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input conditon and testing Von/Voy.
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Military Version—Preliminary (continued)

Ceramic Dual-In-Line Package AC Characteristics
VEg = —4.2Vto —5.7V, Vgc = Vcca = GND

Symbol Parameter Tc = —55°C Tc = +25°C Tc = +125 Units| Conditions Notes
Min Max Min Max Min Max "
fshift Shift Frequency 200 200 200 MHz | Figures 2and 3 4
tii | Propagation Delay 060 210 | 060 210 | 070 220 | ns |Figures 7and 3
tPHL CPto Qp, Qn 1235
tpLH Propagation Delay ’ , '
toHL CP to TC (Shift) 1.20 4.00 1.20 4,00 1.30 410 ns |Figures1, 7,8
tpLH Propagation Delay "
tPHL CP to TC (Count) 1.50 4.80 1.50 4.80 1.50 5.20 ns |Figurestand9 |1,2,3,5
ten - |Propagation Defay 100 270 | 100 270 | 110 280 | ns |Figures 7and4
tPHL MR to Qp, Qp 1.235
tpLH Propagation Delay . ,
tPHL MR to TC (Count) 1.90 4,20 1.90 4,20 2.10 4.30 ns |Figures 1, 12
tPHL Propagation Delay "
MR to TC (Shift) 1.50 3.40 1.50 3.40 1.60 3.60 ns |Figures 1, 10, 17{1,2,3,5
:PLH ;’3’%522%8'” 110 840 | 110 340 | 1.30 390 | ns :
PHL 0 Figures 1fand 5 [1,2,8,5
tH | Propagation Delay 080 420 | 080 440 | 090 - 500 | ns
tPHL Spto TC
tru | Transition Time 045 120 | 035 120 | 085 120 | ns |Figuesands | 4
tthL  |20% t0 80%, 80% t0 20% | : : : ' : 9
ts Setup Time
D3 1.20 1.20 1.20
Pn 1.50 1.50 1.50
Do/CET 1.55 1.55 1.55 ns |Figure 6 4
CEP 210 2.10 2.10
Sh 4.60 4.60 4.60
MR (Release Time) 2.80 2.80 2.80
th Hold Time
D3 0.60 0.60 0.60
Pn 0.70 0.70 0.70 .
Do/CET 0.50 0.50 0.50 ns |Figure 6 4
CEP 0.60 0.60 0.60
Sh -0.30 -0.30 -0.30
tow(H) (P;;Is;\é‘/ldth HIGH 2.20 2.20 2.20 ns |Figures 3and 4 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantes junction temperature equals —55°C), then testing
immediately after power-up. This provides *“cold start"” specs which can be considered a worst case condition at cold tempertures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroups A9.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroups A8, and at +125°C and —55°C temperatures, Subgroups A10 and

A1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature {design characterization data).

Note 5: The propagation delay specified is for single output switching. Delays may vary up to 250 ps with multiple outputs switching.
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Military Version—Preliminary (continued)

Cerpak AC Electrical Characteristics
VeEg = —4.2Vto —5.7V, Voc = Vocca = GND

Symbol Parameter Tc = —55°C Tc = +25C Tc = +125°C Units| Conditions Notes
Min Max Min Max Min Max
fhift Shift Frequency 200 200 200 MHz | Figures 2and 3 4
tPLH Propagation Delay 0.60 2.10 0.60 210 0.70 2.20 ns |Figures 1and 3
tPHL CPto Qp, Qp 1235
tPLH Propagation Delay X T
tPHL CP to TC (Shift) 1.20 4.00 1.20 4,00 1.30 4.10 ns |Figures1,7,8
tPLH Propagation Delay .
tPHL CP to TG (Count) 1.50 4.80 1.50 4.80 1.50 5.20 ns |Figures 1,9 1,2,3,5
ty | Propagation Delay 100 270 | 100 270 | 110 280 | ns |Figures7and4
tPHL MR to Qp, Qn 1235
tpLH Propagation Delay .,
tPHL MR to TC (Count) 1.90 4.20 1.90 4.20 2.10 4.30 ns |Figures 1and 12
tPHL Propagation Delay "
MR to TC (Shift) 1.50 3.40 1.50 3.40 1.60 3.60 ns |Figures 1, 10,11(1,2,8,5
:"'—“ g";’::a_gtt':r%e'ay 110 340 | 110 340 | 130 390 | ns
PHL 0 Figures 1and 5 [1,2,3,5
ty | Propagation Delay 080 420 | 080 440 | 090 500 | ns
tPHL Spto TC
triy | Transition Time 045 110 | 035 110 | 035  1.10 | ns |Figures7and3 | 4
truL | 20% to 80%, 80% to 20% | : - ‘ : ‘ g
ts Setup Time
D3 1.20 1.20 1.20
Pn 1.50 1.50 1.50
Do/CE 1.55 1.55 1.55 ns |Figure 6 4
CEP 2.10 2.10 2.10
Sn 4,60 4.60 4,60
MR (Release Time) 2.80 2.80 2.80
th Hold Time
D3 0.60 0.60 0.60
Pn 0.70 0.70 0.70 y
Do/CET 0.50 0.50 0.50 ns |Figure6 4
CEP 0.60 0.60 0.60
Sp -0.30 —0.30 -0.30
tpw(H) E'I‘D'S:A‘év'dth HIGH 2.20 2.20 2.20 ns |Figures3and4 | 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold tempertures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.
Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and ~55°C temperatures, Subgroups A10 and

All.

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).

Note 5: The propagation delay specified is for single output switching. Delays may vary up to 250 ps with multiple outputs switching.
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100336

Test Circuitry
PULSE 7y
GENERATOR UNU
0 Vee
SCOPE )
CHAN A DU
Rt 0.1 4F Notes:
= l 50 0 Voo Voca = +2V, Vgg = —2.5V
DELAYED - i - D—W——j_ L1, L2 and L3 = equal length 500 impedance lines
PULSE — _ L
GENERATOR VT +1.05V Rt = 509 terminator internal to scope
_T_ i l l Decoupling 0.1 pF from GND to Ve and Veg
- T 232322 21 2019 |__ All unused outputs are loaded with 500 to GND
1 18 Cy = Fixture and stray capacitance < 3 pF
—2 17 }-— . .
L2 Pin numbers shown are for flatpak;
SCOPE T —s 16— for DIP see logic symbol
CHANB | v 4 15—
Rr ] 500
5 14 AL
6 13 AA
78 9 10 1112 5{');!
SCOPE
CHAN B
TL/F/10584-6
FIGURE 1. AC Test Circuit
500
PULSE M p CEP Do/CET Pg Py P2 P3 D3 500
GENERATOR !
—s =
I o F100338 =
= Lt +1.05v—Is,
”~
SCOPE I\ —S: TClo—
CHAN A T 2 MR Q Q1 0z O3
wl ! ‘[ TTITIL
= L2
M SCOPE
\ ! CHAN B
1 z.
TL/F/10584-7
FIGURE 2. Shift Frequency Test Circuit (Shift Left)
Notes:

For shift right mode, +1.05V is applied at S.
The feedback path from output to input should be as short as possible.
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Switching Waveforms

DATA

0.7x0.1ns
CLOCK 7
fshin

tPHL —P> tPLH —
ouTPUT 50%

tpLH—>] tpHL =]
ouTPUT 80%

50%
20%
tren tTHL

FIGURE 3. Propagation Delay (Clock) and Transition Times

TL/F/10584-8

0.7+0.1ns —»-l J:—DJ:O.I ns
T +1.05V
80%
MR 50%
20%
+0.31V
|—1 (RELEASE TIME)
[— tow(H)
CLOCK / 50%
—»| tpHL [— —»{ thLn

ouTPUT ) 50%

—>{ tpLH

_/

FIGURE 4. Propagation Delay (Reset)

OUTPUT

TL/F/10584-9
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100336

Switching Waveforms (continued)

0.7x0.1 ns—»l r—o.7=o.1 ns
+1.05V

+031V

OUTPUT

.I D

FIGURE 5. Propagation Delay (Serial Data, Selects)

TL/F/10584-10

INHIBIT COUNT
r \ +1.05V
N/
CEP
\
ENABLE COUNT/ |\ +0.31V
e th————
ts [
+105V
D3, Py, Sn - 50%
+0.31V
-« th —
—| tg | —-—
+1.05V

TL/F/10584-11

CLOCK +0.31V
Notes:

ts 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.

FIGURE 6. Setup and Hold Time

Output Q3 / \

T

Note: Shift Right Mode; Sp = H, 8¢ = H,S; = L.
FIGURE 7. Propagation Delay, Clock to Terminal Count (Shift Right Mode)

CLOCK 507:f—_\__
:j ten teuL
50%

TL/F/10584-15
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Switching Waveforms (continued)

Input D / \

cLocK jf \
;‘PLH

Tc

Note: Shift Left Mode; Sg = L, Sy = H, Sz = L.

Note:

FIGURE 8. Propagation Delay, Clock to Terminal Count (Shift Left Mode)

: ' 1 L} : 1
PPN
:‘—'EP“ oL

| U 1
L
l l 1 1
©r x . '
Ll 1 1 1
T Vo
count down®! 110 1151141131121111101 91817 16151413121 110115
Ll ] l 1 ] 1
Ll ] Ll 1
countup' 1411510111213 14151617181 9110!111121131141151 0
l ] 1 1 | 1

“ %‘)r__\___
tehL
50%

TL/F/10584-16

TL/F/10584-17

*Decimal representation of binary outputs.
Count Up: Sp = L, Sy = H, 82 = H; Count Down: Sg = L, Sy = L, Sp = H.
Measurement taken at 50% point of waveform.

FIGURE 9. Propagation Delay, Clock to Terminal Count (Count Up and Count Down Modes)

Output Q3

cLock / \
MR \ soz‘;ll

teHL
T / 502

Note: Shift Right Mode; Sg = H, Sy = H, S = L.

FIGURE 10. Propagation Delay, Master Reset to Terminal Count (Shift Right Mode)

TL/F/10584-18
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Switching Waveforms (continued)

Input D3

CLOCK

TL/F/10584-19

j toL
0%

50%
5

MR
T

LS =HSy =L
FIGURE 11. Propagation Delay, Master Reset to Terminal Count (Shift Left Mode)

Note: Shift Left Mode; Sp

wn

-+

L2}

o~

~

o

e

N

[-¢]

~

w

wn

~

L]

o~

-

..... =1
2 e

pls °

mﬁH o

s o

TL/F/10584-20

Note:

H, Sy = H.

LS =

*Decimal representation of binary outputs. Count Up Mode: Sg

TL/F/10584-21

Note:

LS =LS=H

FIGURE 12. Propagation Delay, Master Reset to Terminal Count (Count Up and Count Down Modes)

*Decimal representation of binary outputs. Count Down Mode: Sp

9e£001
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Applications
3-Stage Divider, Preset Count Down Mode
PRESET N
A—
(LSB) [~ N (MsB)
No-N3 Na-N7 Ng-Nqq
|_|4 14 4
N2
Po-P3 Po-P3 S Po-P3
Sz s,
SOUNT \—of CEP
E‘:ﬁg’:;__c CEP F100338 ——dcep F100338 F100338
Tcp————| CET
fin cp TCclo— cp TC
Qy Q1 Q2 Q I——- cP
'UU!
é o o@ LOAD
ce @
Note: If Sg = S1 = Sz = LOW, then Tg = LOW TL/F/10584-12
Slow Expansion Scheme
COUNT —o| cep ~—0f CEP —of CEP —of Ccep
ENABLE —————Of CET  F100338 TC Jo—O} CET  F100336  TC Jo——Of CET F100336  TC Jo—Of CET F100338  TC jo—
. r cP l_ cp — CP |__ CcP
CLOCK . :
TL/F/10584-13
Fast Expansion Scheme
ESOONT CEP TC CEP —Oj CEP |—o CEP
ENABLE ~————0f CET  F100338 —olceT FI00338  TC jo—o| cET F00336  TCc po—of cET F0036  TC jo—
cP j_ cp F cP F cp
cLock J . ,

TL/F/10584-14
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100341

National
Semiconductor

F100341

Low Power 8-Bit Shift Register

General Description

The F100341 contains eight edge-triggered, D-type flip-
flops with individual inputs (P,) and outputs (Qy) for paraliel
operation, and with serial inputs (D) and steering logic for
bidirectional shifting. The flip-flops accept input data a setup
time before the positive-going transition of the clock pulse
and their outputs respond a propagation delay after this ris-
ing clock edge.

The circuit operating mode is determined by the Select in-

scribed in the Truth Table. All inputs have 50 k2 pull-down
resistors.

Features

W 35% power reduction of the F100141
H 2000V ESD protection

m Pin/function compatible with F100141

puts Sg and S4, which are internally decoded to select either " \iofl’tggle compensated operating range = —4.2V to
“parallel entry”, “hold”, “shift left” or “shift right” as de- ’
Ordering Code: ses sections
Logic Symbol
Pin Names Description
'IJ pl J pl J r! J P‘ Pl IIJ CP Clock Input
—Jep o0 TR T Sg, Sy Select Inputs
—So Do, D7 Serial Inputs
1% @ 010 a5 05 Q5 0 Po-P7 Parallel Inputs
I l | Tl | | l 00-07 Data Outputs
TL/F/9880-1
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
v Ps Pg P7VeesD7 Q7 Qg Py Sy Sp Vg CP Py
Do=1! 24-Pg R EEDERE O I
Q=2 23 [—p, (f o o 0 o ) 24 23 22 21 20 19
013 22f-p, @as Pt 18[~Ps
0,4 21f~ry Glo, Py—2 17}=Pg
;s 20}-s, %:cu Po—{3 16[=p;
- = cC - =
Vee—16 19|15, @ Ve Do—{4 150,
Yeea=]? 18=Vee S N b “r—o
0,8 17f-cp Py @ E o, Q;—16 13-
Q5—19 16 =P, 7 8 9 10 11 12
06110 15|—P5 3 (5 [0 (2 () (1] () N
o-u 14f-r Py Py PgVeesDg Qg Q4 Q; Q3 Ve Voea Q4 Qs
[)7 12 13 _p7 TL/F/9880-4 TL/F/9880-~3

TL/F/9880-2
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Logic Diagram

LPE00L

Po PARALLEL . o e B
LOAD
So1 | o
J°E°°°5— l Il‘D——‘smFr |_LD_
St 5 LEFT

Dy SHIFT

= o

S = =
o o o
W o

+

Dy

+

\/

TL/F/9880-5

Truth Table
Function Inputs Outputs

D7 Do Sq So CP Q7 Qg Qs Q4 Q3 Q; Qq Qo
Load Register X X L L e Py Ps Ps Py P3 P2 Py Po
Shift Left X L L H e Qs Qs Q4 Q3 Q2 Q4 Qo L
Shift Left X H L H e Qs Qs Q4 Q3 Q2 Q4 Qo H
Shift Right L X H L e L Q7 Qg Qs Q4 Q3 Q2 Qq
Shift Right H X - H L e H Q7 Qg Qs Q4 Qs Q2 Q4
Hold X X H H X
Hold X X X X H No Change
Hold X X X X L

H = HIGH Voltage Level

L = LOW Voltage Level

X = Don’t Care

-/~ = LOW-to-HIGH Transition
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100341

Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired (Note 1) Conditions

If Military/Aerospace specified devices are required, Case Temperature (Tg)

please contact the Natlonal Semiconductor Sales Commercial 0°C to +85°C

Office/Distributors for availability and specifications. Military —55°C to +125°C

Storage Temperature (TsTg) —65°Cto +150°C Supply Voltage (Vgg)

Maximum Junction Temperature (T,) Commercial —-5.7Vto —4.2V
Ceramic +175°C Military —5.7Vto —4.2V
Plastic +150°C

Ve Pin Potential to Ground Pin ~7.0Vto +0.5V

Input Voltage (DC) Veg to +0.5V

Output Current (DC Output HIGH) —50 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Voo = Veca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —1025 —955 —870 mV VIN = ViH (Max) Loading with

VoL OutputLOW Voltage | —1830 | —1705 | —1620 | myv | O ViL(Min) 50 to —2.0V

VoHe Output HIGH Voltage —1035 mV VIN = ViH (Min) Loading with

VoLe Output LOW Voltage —1610 mv or V) (Max) 500 to —2.0V

VIH Input HIGH Voltage 1165 _870 mv Guaranteed HIGH Signal

for all Inputs

ViL Input LOW Voltage 1830 1475 mv Guaranteed LOW Signal

for all Inputs

TR Input LOW Current 0.50 MA VIN = VL (Min)

115} Input HIGH Current 240 HA VIN = ViH (Max)

133 Power Supply Current Inputs Open

—157 -75 mA VEg = —4.2Vto —4.8V
—167 —75 mA VEg = —4.2Vio —5.7V

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case" value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case” conditions.
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Commercial Version (Continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics

VEg = —4.2Vto —5.7V, Vcc = Voca = GND

Symbol Paramet Tc=0C | Tc= +25C Tc = +85°C Units | Conditions
Min Max Min Max Min Max
fmax Max Clock Frequency 400 400 400 MHz Figures 2and 3
tPLH Propagation Delay Figures 1 and 3
i CP to Output 090 190 [ 100 200 1.00 2.10 ns (Note 1)
tTLH Transition Time y
o 20% 10 80%, 80% to 20% | 035 130 [ 035 130 0.35 1.30 ns Figures 1and 3
ts Setup Time
D, Pn | 065 0.65 0.65 ns
Sp 1.60 1.60 1.60 Figure 4
th Hold
Dn, Pnp | 0.80 0.80 0.80 ns
S, | 0.60 0.60 0.60
towlH) | Pulse Width HIGH op | 200 2.00 2.00 ns | Figure3

Note 1: The propagation delay specified is for the switching of a single output. Delays may vary up to 0.40 ns if multiple outputs are switching simultaneously.

PCC and Cerpak AC Electrical Characteristics

VEE = —4.2V1to —5.7V, Vg = Voca = GND

Symbol Parameter Tc = 0C Tc = +25°C Tc = +85°C Units Conditions
Min  Max | Min Max Min Max
fmax Max Clock Frequency 425 425 425 MHz Figures 2and 3
tPLH Propagation Delay Figures 1and 3
tPHL CP to Output 0.90 170 | 1.00 1.80 1.00 1.90 ns (Note 1)
trLH Transition Time ,
tTHL 20% to 80%, 80% to 20% 035 120 | 035 1.20 0.35 1.20 ns Figures 1and 3
ts Setup Time
Dn, Pn | 055 0.55 0.55 ns
S, | 150 1.50 1.50 Figure 4
th Hold Time
Dn, Py | 0.70 0.70 0.70 ns
S, | 0.50 0.50 0.50
tow(H) | Pulse Width HIGH op | 200 2.00 2.00 ns | Figured
ts, G-G | Skew, Gate to Gate TBD TBD T8D ns PCC Only (Note 2)

Note 1: The propagation delay specified is for the switching of a single output. Delays may vary up to 0.40 ns if multiple outputs are switching simultaneously.
Note 2: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
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100341

Military Version—Preliminary

DC Electrical Characteristics :
Veg = —4.2V to —5.7V, Vg = Voga = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max | Units Tc Conditions Notes
VoH Output HIGH Voltage | —1025| —870 | mV 0°C to +125°C ‘
—-1085| —870 | mV —55°C VIN = ViH (Max) Loading with
VL (Mi 500 to —2.0V t23
VoL | Output LOW Voltage | —1830 | —1620 | mV | 0°Cto +125°C | OF Vi (Min) 0 —2.
—1830| —1555| mV —55°C
Vouc | Output HIGH Voltage | —1035 ‘mV | 0°Cto +125°C
—-1085 mV —55°C VIN = Vi (Min) Loading with
ViL (M 500 to —2.0V 123
Volc | Output LOW Voltage —1610| mv | o°Cto +125°c | O ViL (Max) 0 —2.
—1555| mV —55°C
Viy Input HIGH Voltage —1165| —870 | mv | =55°C 10 +125°C Guaranteed HIGH Signal 1,2,3,4
for All Inputs
ViL Input LOW Current —1830 | —1475| mv | =55°C 0 + 125°C Guaranteed LOW Signal 1,2,3,4
for All Inputs
IR Input LOW Current - .~ | VEE = —4.2V
0.50 pA 55°Cto +125°C Vin = VL (Min) 1,2,3
118 Input High Current 240 pA 0°Cto +125°C | Vgg = —5.7V
VIN=VHM h23
340 | pA ~55°C IN = Vin (Max)
133 Power Supply Current : Inputs Open
—168 | —55 | mA | —55°Cto +125°C | Vgg = —4.2Vto —4.8V 123
—178 | —55 | mA VEg = —4.2Vto —5.7V T

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking {to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specifications which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C and +125°C, Subgroups 1, 2, 3, 7, and 8,
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at —55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8,
Note 4: Guaranteed by applying specified input condition and testing Von/VoL.
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Military Version—Preliminary (continved)

Ceramic Dual-In-Line Package AC Electrical Characteristics
VeEg = —4.2Vto —5.7V, Voo = Vgoa = GND

Symbol Parameter Te = ~85°C Tc = +25°C Te = +125°C Units { Conditions Notes
Min Max Min Max Min Max
fmax Max Clock Frequency 400 400 300 MHz | Figures 2and 3 4
1*’”* gf’t’:%eﬁf:tm'ay 050 250 | 070 230 | 070 280 | ns 1,2,3,5
PHL P Figures 1 and 3 —————
tTLH Transition Time
tri | 20% 1080%. 80% to 209 | 020 190 | 030 180 | 030 180 | ns
ts Setup Time
Dn.Pn| 0.60 0.60 0.60 s
s,| 170 1.60 2.40 Figure 4 4
th Hold Time
Dn, Pn| 0.90 0.90 0.90 ns
S, | 0.50 0.50 0.50
tow(H) | Pulse Width HIGH o | 200 2.00 2.00 ns | Figure 3
Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vg = Voca = GND
Symbol Parameter Tc=—85C | Tc=+25C | Tc= *125C | , s | conditions | Notes
Min Max Min Max Min Max
frmax Max Clock Frequency 425 425 350 MHz | Figures 2and 3 4
tei | Propagation Delay 050 250 | 070 230 | 070 280 | ns 1,2,3,5
tpHL CP to Output "
Figures 1 and 3 (—
triy | Transition Time 030 190 | 030 180 | 030 180 | ns
tTHL 20% t0 80%, 80% t0 20% | ’ ) ) ’ ‘
ts Setup Time
Dn. Pn| 0.60 0.60 0.60 s
S,| 170 1.60 2.40 Figure 4 4
th Hold Time
Dn,Pn| 0.90 0.90 0.90 ns
S,| o050 0.50 0.50
tow(H) | Pulse Width HIGH op| 200 2.00 2.00 ns | Figure 3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specifications which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and

Al

Note 4: Not tested at +25°C, +125°C and —55°C temperature (design characterization data).

Note 5: The propagation delay specified is for the switching of a single output. Delays may vary up to 0.40 ns if multiple outputs are switching simultaneously.
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100341

Test Circuitry
) PULSE
\/ GENERATOR
I
Vee ——g (A} SCOPE M PULSE
J_M i CHAN A v/ GENERATOR
To 101l L ¢n 1
= 24 23 22 21 20 19 -
— 1 18 p— —= L3
—2 17— /A SCOPE
—13 16— \ll CHAN A
—4 15— L2
] 1 A} SCOPE = $h
500 500 I CHANB
- 6 1
7 8 9 10 11 12 500
500 I 500 =
500 500 = Notes:
W Voo Voca = +2V, Veg = —2.5V
J__— — L1, L2 and L3 = equal length 509 impedance lines
25 ,F | I 0.1 uF - Rt = 500 terminator internal to scope
“ its Decoupling 0.1 pF from GND to Ve and Veg
v All unused outputs are loaded with 50Q to GND
= cc = C_ = Fixture and stray capacitance < 3 pF
Pin numbers shown are for Flatpak; for DIP see logic symbot TL/F/9880-6
FIGURE 1. AC Test Circuit
%509
~
PULSE [\ —
GENERATOR \ ! +1.05 v -
Ly LI
SCOPE A o0 Po P1 P2 Pa Py Ps Pe Pr D s00
CHAN A \ 7 e
So
Ry l S ) -
500 Qo Q1 Q2 Q3 G4 Qs Qs Q7
PULSE A L
GENERATOR \J -
1 L2
= () SCOPE
\ CHANB
L s
Notes:

For shift right mode pulse generator connected to Sp is moved to Sy.
Pulse generator connected to Sy has a LOW frequency 99% duty cycle, which allows occasional parallel load.

The feedback path from output to input should be as short as possible.
FIGURE 2. Shift Frequency Test Circuit (Shift Left)

TL/F/9880-7
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Switching Waveforms

072x0.1 ns 0.7+0.1ns
+1.05V

CLOCK 7
+031V

Utshin
——t +1.05V
PARALLEL \
+031V
1PLH — tpHL — '4—
OuTPUT
trii
TL/F/9880-8
FIGURE 3. Propagation Delay and Transition Times
+1.05V
Pp, Sn, Dn % 50%
+031V
-ty ——> .
1 Notes:
+1.05V ts is the minimum time before the transition of the clock that information
must be present at the data input.
CLOCK 50% ty, is the minimum time after the transition of the clock that information must
+0.31V remain unchanged at the data input.

TL/F/9880-9
FIGURE 4. Setup and Hold Times
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100343

National
Semiconductor

F100343

Low Power 8-Bit Latch

General Description

The F100343 contains eight D-type latches, individual in-
puts, (Dp), outputs (Qp), a common enable pin (E), and a

Features
| Low power operation
W 2000V ESD protection

latch enable pin (LE). A Q output follows its D input when  m Voltage compensated operating range = —4.2V to
both E and LE are LOW. When either E or LE (or both) are —5.7V
HIGH, a latch stores the last valid data present on its D
input prior to E or LE going HIGH.
The F100343 outputs are designed to drive a 500} termina-
tion resistor to —2.0V. All inputs have 50 k€2 pull-down re-
sistors.
Ordering Code: see section
Logic Symbol
l Dl Dl D[ DI ol DI DL Pin Names Description
% B Pz s By B 05 B Do-D7 Data Inputs
—OfLe E Enable Input
-0l LE Latch Enable Input
Q Q Qp 03 Q4 Q5 Qg Q7 Qo-Q7 Data Inputs
I rl l T I T, NC No Connect
TL/F/10250-1
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
~J Qy Qg Q3 Vers Qg 05 Qg Do £ CE VeeVecaQ
D=1 24Dy MREEDEE | T T I |
Ds—{2 23|~0, 24 23 22 21 20 19
Dg—3 22}, °o Dy =1 1810,
Veea D,—{2 17-a
- 21}=D, 2 2
"¢ : Vee D;—3 16f—0
Ne—{s 20}~E Vees 3] 3
Vo6 19}-iE L@ i 151= 0
Veer 7 18f-v £ 0515 =0
vcm— 8 17 —vEE %o DGJ 6 13—
‘cCA CCA
P I 7 8 9 10 11 12
7 0 ) 20 23 P2 23 24 23 UL
Qz—10 150, Dy Dy D3 Vers Dy D5 Dg D7 NC VecVeeaVeeaQ7
Q5 =111 14]=Q, TL/F/10250-4 TL/F/10250-3
Q=12 1310z

TL/F/10250-2
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Logic Diagram

E(E
Do D ) Dy Dy D Dg 0y
I | | | [ | |
£ D E D E D E D E D E D E D E D
| l I | I I I |
Qg Q Q Q3 Q Qs Qg Q
TL/F/10250-5
Truth Table
Inputs Outputs
Dp E LE Qn
L L L L
H L L H
X H X Latched*
X X H Latched*

*Retains data present before either LE or E went HIGH
H = HIGH voltage level

L = LOW voltage level

X = Dont's care
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100343

Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impared (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Cacse Temp.erlature (To) 0°Cto +85°C

Office/Distributors for availability and specifications. ommercia 0

N N Military —55°Cto +125°C

Storége Tempeljature (TsTa) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T) Commercial —57Vto —4.2V
Ceramic +175°C Military —-5.7Vto —4.2V
Plastic +150°C

Veg Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Vegto +0.5V

Output Current (DC Output HIGH) -50mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

Vg = —4.2Vto —5.7V, Voo = Vooa = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —1025 —955 —870 mV ViN = Vi (Max) Loading with
VoL Output LOW Voltage —1830 [ —1705 | —1620 mv or ViL (Min) 509 to —2.0V
VoHe Output HIGH Voltage —1035 mV ViN = VIH (Min) Loading with
VoLc Output LOW Voltage —1610 mv or Vi (Max) 50Q to —2.0V
ViH Input HIGH Voltage —1165 —870 mV Guaranteed HIGH Signal for All Inputs
Vi Input LOW Voltage —1830 —1475 mV Guaranteed LOW Signal for All Inputs

M Input LOW Current 0.50 BA ViN = ViL (Min)

IH Input HIGH Current 240 HA ViN = V| (Max)

133 Power Supply Current Inputs Open

-95 —~55 mA VEg = —4.2Vto —4.8V
-97 —55 VEg = —4.2Vto —5.7V

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “‘worst case’ conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics

VEg = —4.2Vto —5.7V, Vcc = Voca = GND

Tec = 0°C Tec = +25°C Tc = +85°C
Symbol Parameter c c ¢ Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay Figures 1,2, 3
torL D, to Output 0.70 2.00 0.70 2.00 0.70 2.20 ns (Note 1)
tPLH Propagation Delay Figures 1,2, 3
toHL [EEto Output 1.40 2.90 1.40 2.90 1.60 3.10 ns (Note 1)
trLH Transition Time ’
L 20% 10 80%, 80% 10 20% 0.45 2.00 0.45 2.00 0.45 2.00 ns Figures 1, 3
ts Setup Time
Do-D7 1.0 1.0 1.1 ns Figures 1,4
th Hold Time
Dp-D7 0.1 0.1 0.1 ns Figures 1, 4
tow(H) Pulse Width HIGH
L[E E 2.00 2.00 2.00 ns Figures 1, 4

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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Commerecial Version (continued) S
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PCC and Cerpack AC Electrical Characteristics
Vegg = —4.2Vto —5.7V, Voo = Veca = GND
Symbol Parameter Tc=0C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay Figures 1,2, 3
tPHL D, to Output 0.70 1.80 0.70 1.80 0.70 2.00 ns (Note 2)
tpLH Propagation Delay Figures 1,2, 3
tPHL TE, E to Output 1.40 2.70 1.40 2.70 1.60 2.90 ns (Note 2)
tTLH Transition Time '
— 20% to 80%, 80% 0 20% 0.45 1.90 0.45 1.90 0.45 1.90 ns Figures 1, 3
ts Setup Time
Do~-D7 0.90 0.90 1.00 ns Figures 1, 4
th Hold Time
Do~D7y 0.0 0.0 0.0 ns Figures 1, 4
tpw(H) Pulse Width HIGH
LE,E 2.00 2.00 2.00 ns Figures 1, 4
ts, G-G Skew, Gate to Gate Tep TBD TBD pa PCC Only
(Note 1)
Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
Military Version — Preliminary
DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Voca = GND, Tg = —55°C to +125°C
Symbol Parameter Min Max Units Tc Conditions Notes
VoH Output HIGH Voltage | _ 0°Cto
1025 870 mV +125°C
—1085 | —870 | mV —55°C | vjy = V|4 (Max) Loading with 1.2.3
° or V. {(Min) 500 to —2.0V t
VoL Output LOW Voltage | _ 1830 | —1620 | mv 0°Cto
+125°C
—1830 | —1555 | mV ~-55°C
VoHe Output HIGH Voltage | 0°Cto
1035 mV +125°C
—1085 mV —55°C | Viy = V4 (Max) Loading with 123
Voic | Output LOW Voltage —1610 | mv 0°Cto | O ViL (Min) 500 to —2.0V "
+125°C
—1555 mV —-55°C
ViH Input HIGH Voltage —1165 | —870 mv —55°Cto | Guaranteed HIGH Signal for All Inputs 1,2,3,4
+125°C
ViL Input LOW Voltage —1830 | —1475 | mv —55°Cto | Guaranteed LOW Signal for All Inputs 1,2,3,4
+125°C
i Input LOW Current —55°Cto | VEg = —4.2V
0.50 PA | 125G | Vi = Vi (Min) h2.3
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Military Version — Preliminary (continued)

DC Electrical Characteristics (continued)

Vgg = —4.2Vto —5.7V, Voo = Vooa = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max | Units Tc Conditions Notes
4 Input HIGH Current ’ 0°Cto B
240 wA +1o5°¢ | VEE= —5.7V 2.8
ViN = Vi (Max)
340 | pA —55°C
leg Power Supply Current _55C1o Inputs Open
—100 | —35 g Vgg = —4.2Vto —4.8V
—q05 | —35 | ™A | 10 o 4ovio -7V .23

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides "cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.

Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at —55°C, +25°C, and + 125°C, Subgroups A1, 2, 3, 7, and 8.

Note 4: Guaranteed by applying specified input condition and testing Von/VoL.

Ceramic Dual-in-Line Package AC Electrical Characteristics
Vg = —4.2Vto —5.7V, Voo = Voca = GND

Tc= —55°C | Tc= +26°C | Tc = +125°C _
Symbol Parameter Units | Conditions Notes
Min Max Min Max Min Max *
tPLH Propagation Delay 050 270 | 050 230 | 050 280 | ns | Figures1,23 | 1,2,3,5
tPHL Dy, to Output
tPLH Propagation Delay .
tPHL E.Eto Output 0.90 3.40 1.0 3.10 1.10 3.90 ns Figures 1,2,3 | 1,2,3,5
tTLH Transition Time '
trL 20% t0 80%, 80% to 20% 0.40 2.50 0.40 2.40 0.40 2.70 ns Figures 1, 3 4
ts Setup Time
Do-D7 | 0.60 0.60 0.60 ns Figures 1, 4 4
th Hold Time
Do-D7 | 1.50 1.50 1.70 ns Figures 1, 4 4
tow(H) Pulse Width HIGH
LEE 2.40 2.40 2,40 ns | Figures1, 4 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup AS.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and

A1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature {design characterization data).

Note 5: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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£V€001

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Voca = GND

Symbol Parameter Tc = ~55°C Tc = +25°C | Tc = +125°C Units Conditions Notes
Min Max Min Max Min Max

tPLH Propagation Delay 050 270 | 050 230 | 050 280 | ns | Figures1,23 | 1,2,3,5

tPHL Dy, to Output

tPLH Propagation Delay '

1PHL LE, E to Output 0.90 3.40 1.0 3.10 1.10 3.80 ns Figures 1,2,3 | 1,2,3,5

tTLH Transition Time ,

tTHL 20% 10 80%, 80% to 20% 0.40 2.50 0.40 2.40 0.40 2.70 ns Figures 1, 3 4

ts Setup Time 4
Do-D7 | 0.60 0.60 0.60 ns Figures 1, 4

th Hold Time 4
Do-D7 | 1.50 1.50 1.50 ns Figures 1, 4

tow(H) Pulse Width HIGH 4

LE,E | 240 2.40 2.40 ns | Figures1, 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.

Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroup A9, and at + 125°C and —55°C temperatures, Subgroups A10 and
Att.

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note 5: The propagation delay specified is for singla output switching. Delays may vary up to 300 ps with multiple outputs switching.

Test Circuitry
1
PULSE AT FANE SCOPE
GENERATOR |~ %7 7 Ol CHAN A
Re
FoMF |
E L2
PULSE | 7 0 a O e SCOPE
GENERATOR [ &+ '..r CHAN B
500 o uF Ry
VEE :_I:O' H
- = - = TL/F/10250-6
Notes: FIGURE 1. AC Test Circuit

Vco Voca = t2V, Vgg = —2.5V

L1 and L2 = equal length 500 impedance lines
Ry = 500 terminator internal to scope
Decoupling 0.1 pF from GND to Vg and Vg
All unused outputs are loaded with 500 to GND
C = Fixture and stray capacitance < 3 pF

Switching Waveforms

DATA

0.7ns20.1 ns 0.7nst0.1ns

QUTPUT

TL/F/10250-7
FIGURE 2. Propagation Delays
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Switching Waveforms (continued)

0.7ns%0.1 ns 0.7ns20.1ns

OUTPUT

TL/F/10250-8
FIGURE 3. Propagation and Transition Times

DATA

EorE

TL/F/10250-9
FIGURE 4. Setup, Hold and Pulse Width Times
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Semiconductor

F100344

Low Power 8-Bit Latch with Cut-Off Drivers

General Description

The F100344 contains eight D-type latches, individual in-
puts (Dy), outputs (Qy), a common enable pin (E), latch en-
able (LE), and output enable pin (OEN). A Q output follows
its D input when both E and LE are LOW. When either E or
LE (or both) are HIGH, a latch stores the last valid data
present on its D input prior to E or LE going HIGH.

A HIGH on OEN holds the outputs in a cut-off state. The
cut-off state is designed to be more negative than a normal
ECL LOW level. This allows the output emitter-foliowers to
turn off when the termination supply is —2.0V, presenting a

The F100344 outputs are designed to drive a doubly termi-
nated 500 transmission line (259 load impedance). All in-
puts have 50 kQ pull-down resistors.

Features

m Cut-off drivers

W Drives 25Q load

m Low power operation
B 2000V ESD protection

high impedance to the data bus. This high impedance re- " \iosltz_alg\;/e compensated operating range = —4.2V to
duces termination power and prevents loss of low state .
noise margin when several loads share the bus.
Ordering Code: see Section 8
Logic Symbol
1111111 -
% D, D; D; O, D5 Dg Oy Pin Names Description
LE Dg~D7 Data Inputs
E E Enable Input
OEN E
Q @ 0, Q5 0, 05 Gg O LE Latch Enable Input
TTTTT T OEN Output Enable Input
) Qo-Q7 Data Outputs
TL/F/9883-4
Connection Diagrams
24-Pin DIP ~ 28-Pin PCC 24-Pin Quad Cerpak
N Qy Qp Q3 Vers Q4 Q5 Q5 Do E LE Yer VocaQ
D‘Tl 2405 [ @G EDEE I T I T I |
05— 2 23 =0, (e i W} 24723 22 21 20 19
Q ol o, —{ 18f-a
Ds—{3 22 [~D. o 7 1 1
s 1 ! Veer B B X (31 Veea 0,2 17}~q,
D~ 4 21}=D, Vee [ "Tal 1 oo
e 20f-E Vees @ X [0 Ve s s
Vec—1 6 ] ot i B8 Veca 0 :-:’ [~ Q4
OEN [ E Q
v, 7 18}V, 5 s
vm-s 17 —vﬂ %@ @b Dg =6 131
ccA CoA 7 8 9 10 1112
4=-1e 1610 [EHE DR T T T 11
05110 150, Dy D, D5 Vees D4 D5 Dg D; 3EN Ve Yooa Voea 07
%=1 14 F‘Jz TL/F/9883-3 TL/F/9883-2
0,12 1310
TL/F/9883-1
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Logic Diagram

Dy Dy ) D3 D, D Dg EE D
E D E D E D E D 3 £ D E D 3 D
IR RS R R R ER It
Q o Q Q3 Q 1) Q 9
TL/F/9883-5
Truth Table
Inputs Outputs
Dn E LE OEN Qp
L L L L L
H L L L H
X H X L Latched*
X X H L Latched*
X X X H Cutoff

*Retains data present before either LE or E go HIGH.

H = HIGH Voltage level

L = LOW Voltage level

Cutoff = lower-than-LOW state
X = Don't Care
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Absolute Maximum Ratings Recommended Operating 2
Above which the useful life may be impaired (Note 1) Conditions t
If Military/Aerospace speclfied devices are required,
please lrt!:,cmtact pthe NZtIonal Semlconductorq Sales Caégn‘:';r:r;;?;'ature (To) 0°C to +85°C
Office/Distributors for avallability and specifications. Military —55°C to +125°C
Storage Temperature (TsTg) —-65°Cto +150°C Supply Voltage (Vg)
Maximum Junction Temperature (T ) Commercial —5.7Vto —4.2V
Ceramic +175°C Military ~57Vto —4.2V
Plastic +150°C
Ve Pin Potential to Ground Pin —7.0Vto +0.5V
Input Voltage (DC) VEg to +0.5V
Output Current (DC Output HIGH) —100 mA
ESD (Note 2) 22000V

Commercial Version

DC Electrical Characteristics
VEg = —4.2V to —5.7V, Ve = Veca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions
VoH Output HIGH Voltage —1025 —955 —870 mv VIN = V|4 (Max) Loading with
VoL OutputLOW Voltage | —1830 | —1705 | —1620 | mv [ ©FViL(Min) 25010 —2.0V
VoHe Output HIGH Voltage —-1035 mV VIN = ViH (Min) Loading with
VoL Output LOW Voltage ~1610 mv or V)L (Max) 250 to ~2.0V
VoiLz Cutoff LOW Voltage 1950 mv VIN = Vi (Min) OEN = HIGH
or V. (Max)

VIH Input HIGH Voltage —1165 —870 mV Guaranteed HIGH Signal for All Inputs
ViL Input LOW Voltage —1830 —1475 mV Guaranteed LOW Signal for All Inputs
I Input LOW Current 0.50 pA VIN = V)L (Min)
IH Input HIGH Current 240 MA VIN = Vix (Max)
133 Power Supply Current Inputs Open

—-178 -85 mA VEg = —4.2Vto —4.8V

—185 -85 VEg = —4.2Vto —5.7V

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case"” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case” conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vcg = Veca = GND

Symbol Parameter Tc = 0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max \

tPLH Propagation Delay Figures 1, 2

tPHL Dy to Output 0.90 2.10 0.90 2.10 1.00 2.30 ns (Note 1)

tPLH Propagation Delay Figures 1, 2

oL [E, E to Output 1.60 3.10 1.60 3.10 1.80 3.40 ns (Note 1)

tpzH Propagation Delay 1.60 4.20 1.60 4.20 1.60 4.20 ns Figures 1, 2

tpHZ OEN to Output 1.00 2.70 1.00 2.70 1.00 2.70 (Note 1)

tTLH Transition Time .

tTHL 20% 10 80%, 80% to 20% 0.45 2.00 0.45 2.00 0.45 2.00 ns Figures 1, 3

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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Commercial Version (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics (continued)
VEg = —4.2Vto —5.7V, Voo = Vgca = GND

Symbol Parameter Tc=0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
ts Setup Time
Do-D7 1.0 1.0 1.1 ns Figures 1, 3
th Hold Time
Do-D7 0.1 0.1 0.1 ns Figures 1, 3
tow(H) Pulse Width HIGH
LE E 2.00 2.00 2.00 ns Figures 1, 3
PCC and Cerpak AC Electrical Characteristics
VeEg = —4.2Vto —5.7V, Vcc = Voca = GND
Symbol Parameter Tc=0C Tc = +25°C Tc = +85C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay Figures 1, 2
thrL Dy to Output 0.90 1.90 0.90 1.90 1.00 2.10 ns (Note 2)
tpLH Propagation Delay Figures 1,2
tPrL LE, E to Output 1.60 2.90 1.60 2.90 1.80 3.20 ns (Note 2)
tpzH Propagation Delay 1.60 4.00 1.60 4.00 1.60 4.00 ns Figures 1, 2
tpHz OEN to Output 1.00 2.50 1.00 2.50 1.00 2.50 (Note 2)
tTLH Transition Time ,
L 20% to 80%, 80% 10 20% 0.45 1.90 0.45 1.90 0.45 1.90 ns Figures 1, 3
ts Setup Time
Do-D7 0.90 0.90 1.00 ns Figures 1, 3
th Hold Time
Do-D7 0.0 0.0 0.0 ns Figures 1, 3
tpw(H) Pulse Width HIGH
LEE 2,00 2.00 2.00 ns Figures 1,3
ts,G-G Skew, Gate to Gate TBD TED TBD ps PCC Only
(Note 1)
Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
Military Version—Preliminary
DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Vgeca = GND, Tg = —55°C to +125°C
Symbol Parameter Min Max Units Te Conditions Notes
VoH Output HIGH Voltage _ _ 0°C to
1025 870 mV +125°C
-1085 —870 mV —55°C ViN = V|!.| (Max) Loading with 12 ‘3
VoL Output LOW Voltage | _,o0 | _ 4600 iy 0°Cto or Vi (Min) 250 to —2.0V
+125°C.
—1830 —1555 mV —55°C
VoHe Output HIGH Voltage _ 0°Cto
1035 mvV +125°C
—1085 mV —55°C ViN = V|H (Min) Loading with 103
Voie Output LOW Voltage w610 | my | oCto | ViL (Max) 25010 —2.0V
: +125°C
—1555 mV —55°C
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Military Version—Preliminary (continued)

pHE001

DC Electrical Characteristics (continued)
VEg = —4.2Vto —5.7V, Vo = Veca = GND, Tc = —55°C to +125°C

Symbol Parameter Min Max Units Tc Conditions Notes
VoLz Cutoff LOW Voltage _ 0°Cto -
19500 v | rrzsc | VIN T Vik(MIN) EN = HIGH 1,2,3
or V). (Max)
—~1850 -55°C
ViH Input HIGH Voltage 1165 | —870 mv —55°Cto | Guaranteed HIGH Signal for All Inputs 1,2,3,4
+125°C
ViL Input LOW Voltage _1830 | —1475 | mv —55°Cto | Guaranteed LOW Signal for All Inputs 1,234
+125°C
e Input LOW Current —55°Cto | Vgg = —4.2V
0.50 FA | Liosec | Vi = Vi (Min) 123
] Input HIGH Current 240 LA :)12;000 Veg = —57V sa
VIN = ViH (Max) "
340 RA —55°C
133 Power Supply Current —55'Cto Inputs Open
-195 | -—65  ~ | VEg = —4.2Vto —4.8V
—205 | —65 | ™| *T1C | oo _savio-57v 123

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start’ specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and + 125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table [) on each manufactured lot at ~55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/VoL.

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vgc = Veca = GND ’

Symbol Parameter Tc = ~5%°C Tc = +25°C | Tc = +125°C Units | Conditions Notes
Min Max Min Max Min Max

tpLH Propagation Delay 050 260 | 070 260 | 070 310 | ns | Figwes7,2 | 1,2,3,5
tPHL Dp to Output
tpLH Propagation Delay ' )
tPHL TE, E to Output 0.80 3.30 1.00 3.30 1.10 4.80 ns Figures 1,2 | 1,2,3,5
tpzH Propagation Delay 1.00 4.00 1.10 3.80 1.20 4.70 y
tpuz OEN to Output 070 300 | 070 280 | 070 320 | " | Fowrest 2z 1,235
tTLH Transition Time ’
fTHL 20% 10 80%, 80% 10 20% 0.40 2.50 0.40 2.40 0.40 270 ns Figures 1, 3 4
ts Setup Time

Do-Dy { 1.50 1.50 1.70 ns Figures 1, 3 4
th Hold Time

Do-D7 | 0.60 0.60 0.60 ns Figures 1, 3 4
tow(H) Pulse Width HIGH

EE 2.40 2.40 2.40 ns Figures 1, 3 4
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Military Version—Preliminary (continued)

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voc = Veoca = GND

Symbol Parameter Tc= —55C | Tc=+25C | Te = +125°C | \; 45 | conditions | Notes
Min Max Min Max Min Max

teLH Propagation Delay 050 260 | 070 260 | 070 310 | ns | Figures1,2 | 1,2,3,5
tpHL Dp, to Output
tpLH Propagation Delay "
tPHL LE, E to Output 0.80 3.30 1.10 3.30 1.10 4.80 ns Figures 1,2 | 1,2,3,5
tpzH Progation Delay 1.00 4.00 1.10 3.80 1.20 4.70 .,
tonz OEN to Output 070 800 | 070 280 | 070 320 | " |Flewres2) 1,235
tTLH Transition Time .
tTHL 20% to 80%, 80% to 20% 0.40 2.50 0.40 2.40 0.40 2.70 ns Figures 1, 3 4
ts Setup Time

Do-D7 | 1.50 1.50 1.70 ns Figures 1, 3 4
th Hold Time

Do-D7 | 0.60 0.60 0.60 ns Figures 1, 3 4
tow(H) Pulse Width HIGH

LE E 2.40 2.40 2.40 ns Figures 1, 3 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides ‘“‘cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at *+25°C temperature only, Subgroup A9.

Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and
A11.

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note 5: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.

Test Circuitry
L2
SCOPE - 1 Vee Oy . PULSE
CHAN B DG J ! GENERATOR
R Il 0.1 uF ' 500
PULSE o e E OEN
GENERATOR v u
P o SCOPE
500 D Q (W0 CHAN A
L gt B
= = 0.1 uF
a Vee 4 L
PULSE o A — - -
GENERATOR 0N ’
500 |
= - TL/F/9883-6
Notes: FIGURE 1. AC Test Circuit

Veo Veca = +2V, Vgg = —25V

L1 and L2 = equal length 50Q impedance lines
At = 500 terminator internal to scope
Decoupling 0.1 pF from GND to Vg and VEg
All unused outputs are loaded with 50 to GND
C = Fixture and stray capacitance < 3 pF
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Switching Waveforms

DATA X X X

1224118

ouUTPUT LYy '
1 ] ' ] ]

tp tonz tozy
TL/F/9883-7
FIGURE 2. Propagation Delay and Cutoff Times

'
1
ouTRUT \. ! /_
' L
I
1

TL/F/9883-8
FIGURE 3. Setup, Hold and Pulse Width Times
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National
Semiconductor

F100350
Low Power Hex D-Latch

General Description

The F100350 contains six D-type latches with true and com-
plement outputs, a pair of common Enables (E, and Ep),
and a common Master Reset (MR). A Q output follows its D
input when both E, and Ey, are LOW. When either E, or B,

ADVANCE INFORMATION

Features

W 20% power reduction of the F100150

W 2000V ESD protection

m Pin/function compatible with F100150

m Voltage compensated operating range =

(or both) are HIGH, a latch stores the last valid data present —4.2Vto —5.7V
on its D input before E; or Ep, went HIGH. The MR input
overrides all other inputs and makes the Q outputs LOW. All
inputs have 50 kQ pull-down resistors.
Logic Symbol
E] |E
Pin Names Description
Do-Ds Data Inputs
E Do D; Dy D3 Da Ds Ea Eb Commqn Enable Inputs (Active LOW)
MR Asynchronous Master Reset Input
Qo-Qs Data Outputs
WiR IQOY |°‘T |°’T IQ:‘T IO‘ T IQST Qo-Qs Complementary Data Outputs
TL/F/9884-10
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
~ \— Dy Dg QgVees & Qy & E, E, MR Vg D3 D,
Q=11 24[=0 [ @ (3] 8] @ 6] & Lt
2,2 23}~ps BEEEE N 24 23 22 21 20 19
3 221D, D, 2 Ao, o, ! 18}~D0,
85—+ 21|, D3 3 510, 052 170,
- L ; Vee [ Veea
Q3 =5 20f=E, Q5 =13 16— 0
Vec—16 19}-Mr Vees 0 Vee a a
cc MR [ @VCC Q5 ~14 |5"‘Q0
Ve —]? 181=Vee [ &7 Q5 g,~15 14f=0,
2,8 17}=04 £, @ B8 Q5 o, 6 13Fq
0,9 16|~D, (RO 7 8 9 10 1112
R 15} DEDEEEE TT T T 11
e i 14}-n, D4 D5 Qs VeesQs Q4 04 Q3 Q3 VecVeea 92 Q2
G—12 13}-0q TL/F/9884-3 TLIF/9884-2

TL/F/9884-1
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National
Semiconductor

F100351
Low Power Hex D Flip-Flop

General Description

The F100351 contains six D-type edge-triggered, master/
slave flip-flops with true and complement outputs, a pair of
common Clock inputs (CP, and CPp) and common Master
Reset (MR) input. Data enters a master when both CP,4 and

Features

o 40% power reduction of the F100151
@ 2000V ESD protection

m Pin/function compatible with F100151
o Voltage compensated operating range:

CPy, are LOW and transfers to the slave when CP4 and CPy, —4.2Vto —5.7V
(or both) go HIGH. The MR input overrides all other inputs
and makes the Q outputs LOW. All inputs have 50 kQ pull-
down resistors.
Ordering Code: seo Section 8
Logic Symbol
CP,a| [CPy . .
6 Pin Names Description
Do~Ds Data Inputs
CP Do Dy Dz D3 Dy Ds CP3a, CPy Common Clock Inputs
MR Asynchronous Master Reset Input
MR Q @ Gz Q Qs Qs Qo-Qs Data Outputs
, I T I ? l T l ? I ? I T Qo-Qs Complementary Data Outputs
TL/F/9885-11
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
- Ny Dy Dg Qg Vees Qo O Ty CPp, CPq MR Vgg D3 Dy
e | 2405 1 [ = E @D EE I T I I
6‘_2 23 |~D; (] (b b ef ] 24 23 22 21 20 19
Q3 22|-0, D, i@ Ee, D, —1 18=0,
354 21f-ce, Ds I3 310, 05 12 17}~
Vee BVees g3 1640
Q;—{5 20 |—CP, Vers 3 M Ve 9% %
Vec—6 19 }=MR MR [ & Vee $]4 15— Qg
Veea=]7 18]—=Vge CPy @ B (7] 05 Q-5 o i
S 1710 o = 04‘167 89101112‘3-01
i I R TT T T 11
Q=10 1510, D, D5 QsVeesQs Q4 04 T3 Q3 VeeVeea Oz Qp
Q=i 14 1—=Dq TL/F/9885-3 TL/F/9885-2
Q=12 13|~0,

TL/F/9885-1
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Logic Diagram

Dy D, 0y Dy Dy MR CPq CP, Dg
c D I c D L cC D l_ c 0 L c 0D c D
|—‘ R R R R R —{R
Q Q Q Q Q Q Q Q Q Q Q Q
G 9 TR o, Q o 0 0 04 3 s
TL/F/9885-4
Truth Tables (Each Fiip-flop)
Synchronous Operation Asynchronous Operation
Inputs Outputs Inputs Outputs
Dn CP, CPp MR Qp(t+1) Dn CP, CPp MR Qp(t+1)
L e L L L X X X H L
H - L L H H = HIGH Voltage Level
L L e L L L = LOW Voltage Level
H L e L H X = Don't Care
t = Time before CP positive transition
X H e L Qn(t) t+1 = Time after CP positive transition
X Ve H L Qn(t) -~ = LOW-to-HIGH transition
X L L L Qn()

Loeer




Absolute Maximum Ratings

Recommended Operating

1S€00}

Above which the useful life may be impaired (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Case Tempgrature (To) o o

Office/Distributors f allability and iicati Commercial 0°Cto +85°C

ice/Distributors for availability speocu a |ons.° Military _55°Cto +125°C

Storage Temperature (Ts7g) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T;) Commercial —5.7Vto —4.2V
Ceramic +175°C Military —5.7Vto —4.2V
Plastic +150°C

Vee Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) VEgto +0.5V

Output Current (DC Output HIGH) —50 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Voo = Voca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —-1025 —955 —870 mv ViN =V|H (Max) Loading with

VoL Output LOW Voltage —1830 | —1705 | —1620 or Vi (Min) 50010 —2.0V

VoHe Output HIGH Voltage —1035 mv VIN = ViH (Min) Loading with

VoLc Output LOW Voltage —1610 or Vi (Max) 50 to —2.0V

VIH Input HIGH Voltage _ _ Guaranteed HIGH Signal

1165 870 mv for All Inputs

ViL Input LOW Voltage —1830 1475 mv Guaranteed LOW Signal

for All Inputs

e Input LOW Current 0.50 nA ViN = ViL (Min)

i1 Input HIGH Current

MR 350
Do-Ds 240 nA ViN = ViH (Max)
CP;,, CPy 350
Ieg Power Supply Current —-129 —62 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.

Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case’ value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case’ conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vcc = Veeca = GND

Symbol Parameter Tc = 0°C Tc = +25C Tc = +85°C Units Conditions
Min Max Min Max Min Max

frmax Toggle Frequency 375 375 375 MHz Figures 2and 3

tPLH Propagation Delay "

. .00 . R . 2.10 Fi 7and 3
tPHL CP4, CPp to Output 0.80 2.0 0.80 2.0 0.90 1 ns fgures 1 an
tPLH Propagation Delay "

. .30 . . 1.2 2.40 Fi 7and 4
tPHL MR to Output 1.10 2.3 1.10 2.30 0 ns igures 1an
tTLH Transition Time "

L 20% to 80%, 80% to 20% 0.45 1.80 0.45 1.70 0.45 1.80 ns Figures 1and 3
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Commercial Version (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics (continued)
VEg = —4.2V to —5.7V, Voo = Veea = GND

Symbol Parameter Tc=0C Te = +25C Tc = +85°C Units Conditions
Min Max Min Max Min Max
ts Setup Time "
Do-Ds 0.40 0.40 0.40 s Figure &
MR (Release Time) 1.60 1.60 1.60 Figure 4
th Hold Time 1.00 1.00 1.00 ns Figure 5
Do-Ds
Pulse Width HIGH :
tow(H) CP,, CPp, MR 2.00 2.00 2.00 ns Figures 3and 4
PCC and Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vgc = Veca = GND
Symbol Parameter Tc = 0C Tc=+25C | Tc= +85C | yne Conditions
Min Max Min Max Min Max
frmax Toggle Frequency 375 375 375 MHz Figures 2and 3
tpLH Propagation Delay "
tPHL CP4, CPp, to Output 0.80 1.80 0.80 1.80 0.90 1.90 ns Figures 1and 3
teLH Propagation Delay .
tPHL MR to Output 1.10 2.10 1.10 2.10 1.20 2.20 ns Figures 1 and 4
tTLH Transition Time . "
THL 20% t0 80%, 80% to 20% 0.45 1.70 0.45 1.60 0.45 1.70 ns Figures 1and 3
ts Setup Time "
Do-Ds 0.30 0.30 0.30 s Figure 5
MR (Release Time) 1.50 1.50 1.50 Figure 4
th Hold Time 0.90 0.90 0.90 ns Figure
Do-Ds
" | Pulse Width HIGH )
tow(H) CP,, CPy, MR 2.00 2.00 2.00 ns Figures 3 and 4
ts, -G Skew, Gate-to-Gate TBD TBD 18D ps (PCC only)
(Note 1)
Note 1: Gate-to-gate skew is defined as the difference in propagation delays between each of the outputs.
Military Version—Preliminary
DC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vg = Voca = GND, Tg = —55°C to +125°C
Symbol Parameter Min Max Units Te Conditions Notes
VoH Output HIGH Voltage _ _ 0°Cto
1025 870 mV +125°C
—1085 | —870 mv =55°C | Viy=VHMax) | Loading with 123
o or V) (Min 5092 to —2.0V '
VoL Output LOW Voltage | _1aa0 | _1620 | mv 0°Cto 1L (Min)
+125°C
—1830 —1555 mV —55°C
VoHe Output HIGH Voltage _ 0°Cto
1035 mV +125°C
—1085 mv —55°C | vjy = ViyMin) | Loadingwith 123
Vorc Output LOW Voltage 0°Cto or Vi (Max) 500 to —2.0V "
—1610 mV
+125°C
—15655 mV —55°C
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DC Electrical Characteristics (continued)
VeEg = —4.2Vto —5.7V, Voc = Vgoa = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max Units Tc Conditions Notes
VIH Input HIGH Voltage ~1165 —870 mv 1515222) gt::rl??;zﬁszIGH Signal 1,2,3,4
ViL Input LOW Voltage —1830 | —1475 mv —+ 51522 g; %::rﬁ?r:iﬁf:ow Signal 1,2,3,4
e Input LOW Current 0.50 BA 1 51522, tc? xﬁf == VTL4(’|\2/|\i:1) 1.2,3
H Input HIGH Current
MR 300
0°Cto
Do-Ds 250 RA +125°C
CP,, CPy 520 Vgg = —5.7V 123
MR 450 ViN = V4 (Max) "
Do-Ds 350 RA —55°C
CP,, CPy, 750
133 Power Supply Current —146 —06 mA 1 5152°g:o g) Inputs Open 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides ‘“cold start”” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and + 125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at —55°C, +25°C, and + 125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Vor/VoL.

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEE = —4.2V to —5.7V, Ve = Veca = GND

Symbol Parameter Tc = ~55°C Tc = +25°C Tg = +125°C Units Conditions Notes
Min Max Min Max Min Max
fmax Toggle Frequency 375 375 375 MHz | Figures2and 3 4
tpLH Propagation Delay ,
tPHL CP,, CPy to Output 0.80 2.20 0.80 2.20 0.90 2.40 ns | Figures 1and 3 aa
tpLH Propagation Delay )
tPHL MR to Output 1.20 2.90 1.30 3.00 1.20 3.10 ns Figures 1 and 4
tTLH Transition Time ’
L 20% 10 80%, 80% to 20% 0.45 1.80 0.45 1.70 0.45 1.80 ns | Figures 1and 3
ts Setup Time Figure 5
Do-Ds 0.70 0.70 0.70 ns
MR (Release Time) 2.30 2.30 2.60 Figure 4 4
th Hold Time 0.70 0.70 0.70 ns Figure 5
Do~Ds
Pulse Width HIGH )
tow(H) CPa, CPp, MR 2.00 2.00 2.00 ns Figures 3and 4
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Military Version—Preliminary (continued)

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Vgoca = GND

Symbol Parameter Tc = ~55°C Tc = +25°C Tc = +125°C Units Conditions Notes
Min Max Min Max Min Max
fmax Toggle Frequency 375 375 375 MHz | Figures2and 3 4
toLH Propagation Delay 080 200 | 080 200 | 090 220 | ns | Figures7and3
tPHL CPj,, CPp to Output 2a
tpLH Propagation Delay "
tPHL MR to Output 1.20 2.70 1.30 2.80 1.20 2.90 ns Figures 1and 4
fTLH Transition Time 045 170 | 045 160 | 045 170 | ns | Figures7and3
trHL 20% t0 80%, 80% 10 20% | : : : ' : g
ts Setup Time Figure 5
Do-Ds 0.60 0.60 0.60 ns
MR (Release Time) 2.20 2.20 2.50 Figure 4 4
t Hold Time 0.60 0.60 0.60 ns | Figure 5
Do-Ds
Pulse Width HIGH .
tow(H) CP,, CPp, MR 2.00 2.00 2.00 ns Figures 3and 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C, Temperature only, Subgroup A9.
Note 3: Sample tested (Method 5005, Table 1) on each Mfg. lot at +25°C, Subgroup A9, and at +125°C, and —55°C Temperature, Subgroups A10 and A11.

Note 4: Not tested at +25°C, +125°C and —55°C Temperature (design characterization data).

Notes:

Vco Voga = +2V, Vge = —25V

L1 and L2 = equal length 50Q impedance lines
Ry = 500 terminator internal to scope
Decoupling 0.1 pF from GND to V¢ and Vgg
All unused outputs are loaded with 500 to GND
Cy = Fixture and stray capacitance < 3 pF

Notes:

TL/® 885-5

Vce: Veca = +2V, VEg = —2.5V

L1 and L2 = equal length 508 impedance lines
Ry = 500 terminator internal to scope
Decoupling 0.1 uF from GND to Vgg and Vgg
All unused outputs are loaded with 50Q to GND
C_ = Jig and stray capacitance < 3 pF

Test Circuitry
L1
-
PULSE A A SCOPE
GENERATOR [\ [ Veo (W] CHAN A
:_[ I Rt
—mr i
PULSE A cP A
. \ COPE
GENERATOR [ 17 o o— U SN
50 Ry
Vee
FIGURE 1. AC Test Circuit
L1
(A SCOPE
] CHAN A
Vce _T_ Rr
50 (2 -
_[-'Vv‘v
- D Q | =
- CIRCUIT L2
PULSE 1y {CPl NDER [ SCOPE
GENERATOR |\ Test v CHAN B
Rr
= Vee = =

FIGURE 2. Toggle Frequency Test Circulit

TL/F/9885-6
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Switching Waveforms

DATA

0.7+0.1 ns —»| -—

cLOCK y
0.
S — ronv
tPHL — teLH —»|
—
OUuTPUT 50%
tpLH—> -.— tPHL =] -
OUTPUT
trLH
TL/F/9885-7
FIGURE 3. Propagation Delay (Clock) and Transition Times
0.7=x0.1ns —-—l '4—0‘7:0.1 ns
— +1.05V
80%
SDy, CD, .
M, MA s0%
20%
4031V
— |«—1s (RELEASE TIME)

[e—1pw(H)
CLOCK / 50%
—»| tpHL -— —» tpLH
OUTPUT _\\ 50%

—»| thLH

ouTPUT z

FIGURE 4. Propagation Delay (Reset)

TL/F/9885-8

+1.05V
DATA % %50%

+031V

-t
—| tg [€——

+105V
CLOCK 50%

+031V

TL/F/9885-9
Notes:
ts is the minimum time before the transition of the clock that information must be present at the data input.
ty, is the minimum time after the transition of the clock that information must remain unchanged at the data input.

FIGURE 5. Setup and Hold Time
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National
Semiconductor

F100352

Low Power 8-Bit Buffer with Cut-Off Drivers

General Description

The F100352 contains an 8-bit buffer, individual inputs (Dn),
outputs (Qn), and a data output enable pin (OEN). A Q out-
put follows its D input when the OEN pin is LOW. A HIGH on
OEN holds the outputs in a cut-off state. The cut-off state is
designed to be more negative than a normal ECL LOW lev-
el. This allows the output emitter-followers to turn off when

Features

m Cut-off drivers

m Drives 25Q load

m Low power operation
B 2000V ESD protection

m Voltage compensated operating range

—4.2V to

—5.7V
the termination supply is —2.0V, presenting a high imped-
ance to the data bus. This high impedance reduces termina-
tion power and prevents loss of low state noise margin
when several loads share the bus.
The F100352 outputs are designed to drive a doubly termi-
nated 509 transmission line (25Q load impedance). All in-
puts have 50 kQ pull-down resistors.
Ordering Code: see section s
Logic Symbol
F1L Ll Ld Pin Names
Do Dy Dy D3 Dy Ds Dg Dy Do-D7
OEN Output Enable Input
—Of0EN Qo-Q7
NC
Q Q; Q; 03 Q4 Q5 Qg QO
TL/F/10248-1
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
< Qq Qg Q3 Vges Q4 Q5 Qg Do NC NC VgeVecs Qp
o‘ﬂt 24}-0, 51 0 51 (8] (1 (6] [5)
Ds—2 23}=D, ol e e} 24 23 22 21 20 19
nds 22}, Q@ af s Dn:]‘ —
D, —{4 21}, Veea B B Veea D=2 —Q;
T 20b-nc Vee @ (2 Veea 033 — 3
Ve {6 19}=Nc Yes B3 [ Ve D, =14 — 0
« he 28 Ve 055 -0
Veer =17 18 = Vee NC 27 OEN 5 5
Veea—{8 17 LVCCA Dy @Dy, bs =16 -2
Q=19 16 —0Qq
Q{10 15Lo, [ 29 (21 22 3 24 S
Q511 14f=0, P1 B 5 Vees Dy Ds Dg TL/F/10248-3
Q12 13 EQ3 TL/F/10248-4

TL/F/10248~2
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Logic Diagram

Do b D, D3 04 Ds Dg Dy
Q 4 Q RH] Q Qs Q Q7 oF
Truth Table
Inputs Outputs
Dn OEN Qn
L L L
H L H
X H Cutoff

H = HIGH Voltage Level

L = LOW Voltage Level

Cutoff = Lower-than-LOW State
X = Don’t Care

TL/F/10248-5
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Absolute Maximum Ratings
Above which the useful life may be impaired (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Recommended Operating

Conditions

Case Temperature (T¢)

: - - P Commercial 0°Cto +85°C
Office/Distributors for availability and spe::ﬁn:atu':ns.° Military —55°Cto +125°C
Storage Temperature (TsTg) —65°Cto +150°C Supply Voltage (Vi)

Maximum Junction Temperature (T,) Commercial —5.7Vio —4.2V
Ceramic +175°C Military —5.7Vto —4.2V
Plastic +150°C

Veg Pin Potential to
Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Vggto +0.5V

Output Current (DC Output HIGH) —100 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

Veg = —4.2Vto —~5.7V, Vgc = Veca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions
VoH Output HIGH Voltage —1025 —955 —870 mv VIN =ViH (Max) Loading with
VoL Output LOW Voltage —1830 | —1705 | —1620 or VIL (Min) 25Q 10 —2.0V
VoHe Output HIGH Voltage —1035 mv VIN = VIH (Min) Loading with
VoLc Output LOW Voltage —1610 or VIL (Max) 25Q to —2.0V
VoLz Cut-Off LOW Voltage —1950 mv V|N=V|H (Min) OF OEN = HIGH
YL uviany 1
ViH Input HIGH Voltage —1165 870 mv Guaranteed HIGH Signal
for All Inputs
ViL Input LOW Voltage —1830 _1475 mv Guaranteed LOW Signal
for All Inputs
IiL Input LOW Current 0.50 BA Vin = VIL (Min)
IH Input HIGH Current 240 pA | VIN = ViH (Max)
lee Power Supply Current Inputs Open
-138 -70 Veg = —4.2Vto —4.8V
mA
—143 -70 Vgg = —4.2Vto —5.7V

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case” conditions.
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Commercial Version (Continued)

Ceramic Dual-In-Line Package AC Elecirical Characteristics
VEg = —4.2Vto -5.7V, Vo = Veca = GND

Symbol Parameter Tc=0C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max

tPLH Propagation Delay Figures 1, 2
tPHL Dn to Output 0.70 2.00 0.70 2.00 0.70 2.20 ns (Note 1)
tpzH Propagation Delay 1.60 4.20 1.60 4.20 1.60 4.20 ns Figures 1, 2
tPHZ OEN to Output 1.00 2.70 1.00 2.70 1.00 2.70 (Note 1)
tTLH Transition Time Figures 1, 2
tThL 20% 1o 80%, 80% to 20% 0.45 2.00 0.45 2.00 0.45 2.00 ns

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.

PCC and Cerpak AC Electrical Characteristics
VEg = 4.2V to —5.7V, Vgc = VCCA = GND

Symbol Parameter Tc=0C Tc = +25€C Tc = +85°C Units | Conditions
Min Max Min Max Min Max

tPLH Propagation Delay Figures 1, 2

tpHL Dn to Output 0.70 1.80 0.70 1.80 0.70 2.00 ns (Note 2)

tpzH Propagation Delay 1.60 4.00 1.60 4.00 1.60 4.00 ns Figures 1, 2

tpHz OEN to Output 1.00 2.50 1.00 2.50 1.00 2.50 (Note 2)

tTLH Transition Time Figures 1, 2

bTHL 20% to 80%, 80% to 20% 0.45 1.90 0.45 1.90 0.45 1.90 ns

ts,G-G Skew, Gate to Gate TBD TBD 78D ps PCC Only
(Note 1)

Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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Military Version—Preliminary

DC Electrical Characteristics
Veg = —4.2Vto —5.7V, Voo = Vooa = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max | Units Te Conditions Notes
VoH |Output HIGH Voltage —1025| —870 | mV | 0°Cto +125°C
—1085| —870 | mv —55°C VIN = ViHMax) Loadingwith | . , 4
VoL |Output LOW Voitage —1830| —1620! mV | 0°Cto +125°C |OF ViLmin) 250 to —2.0V
—1830| —1555 mV —55°C
VoHc | Output HIGH Voltage —1035 mv 0°Cto +125°C
—1085 mvV —55°C VIN = ViHMin) Loadingwith | . ,
VoLc | Output LOW Voltage —1610{ mV | 0°Cto +125°C |OF ViL(Max) 250 to —2.0V
—1555| mV -55°C
VoLz | Cut-Off LOW Voltage —1950f v 0°Cto +126°C | iy = Vipymin),0F OEN=HIGH | 1.2,3
—1850 —55°C ViL(Max)
Vi Input HIGH Voltage —1165] —870 | mv | —55°Cto +125°C Guarar]teed HIGH signal 1,2,3,4
for All inputs
ViL Input LOW Voltage _1830| —1475| mv | —55°Cto +125°C Guarapteed FOW signal 1,2,3,4
for All inputs
I Input LOW Current 0.50 LA —55°Cto +125°C VEE_= 4.2v 1,2,8
VIN = ViL(Min)
lis Innut HIGH Currant
240 | pA | O°Cto + 125°C |Vgg = —5.7V
= 1,2,3
340 | pA —55°C VN = ViHMax)
leg Power Supply Current Inputs Open
—145 | —55 - .| VEE = —4.2Vto —4.8V
150 A | ~85°Cto +125°C|\ " _ e sy 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “~old start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and + 125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at —55°C, +25°C, and + 125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/VoL.
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Military Version—Preliminary (continued)
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Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Ve = Voca = GND

Te = —55°C Te = +25°C Te +125°C

Symbol Par t Units | Conditions Notes
Min Max Min Max Min  Max

tPLH Propagation Delay 030 260 | 050 240 | 050 270 | ns | Figwes?7,2 | 1,2,3,5

tPHL Dn to Output

tpzH Propagation Delay 1.20 5.00 1.40 4.20 1.20 4.30 .

tpHz OEN to Output 070 300 | 070 280 | 070 320| " |Fowest2)1.2.35

tTLH Transition Time ,

tThL 20% to 80%, 80% to 20% 0.40 2.50 0.40 2.40 040 2.70 ns Figures 1,2 4

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vcc = Veca = GND

Tc = —55°C Tc = +25°C Tec +125°C

Symbol Parameter Units | Conditions Notes
Min Max Min Max Min  Max

teLH Propagation Delay 030 260 | 050 240 | 050 270 ns | Figures1,2 | 1,2,3,5

tPHL Dn to Output

tpzH Propagation Delay 1.20 5.00 1.40 4.20 1.20 4.30 "

topz OEN to Output 070 300 | 070 280 |070 320 | S |Flowesl2| 1,235

trLn Transition Time "

L 20% to 80%, 80% to 20% 0.40 2.50 0.40 240 | 040 270 ns Figures 1, 2 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides *“cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.

Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at +25°C, Subgroup A, and at +125°C and —55°C temperatures, Subgroups A10 and
At1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note 5: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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Test Circuitry

PULSE ) ° SCOPE
0

L
GENERATOR \ CHAN A
L Vee L
= = Ry
0.1 uF —

PULSE
GENERATOR

P
3

SCOPE

| CHAN B
Rr

P
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p
o
[=]

N
A !
N "T
0.1 uF

p—
I

|l|j|
1

TL/F/10248-6
FIGURE 1. AC Test Circuit
Notes:
Vee, Voca = +2V, VEg = —2.5V
L1 and L2 = equal length 500 impedance lines
Rt = 500 terminator internal to scope
Decoupling 0.1 uF from GND to Vg and Ve
All unused outputs are loaded with 500 to GND
Cy = Fixture and stray capacitance < 3 pF

Switching Waveforms

DATA X X 4 X

N/ —

I

i

' L 1 1
=tpp > B

! e e
! Yo tiw
oUTPLT !
ENABLE . 4 .
1 ] |
1 1 I
1 | |
T 1
OUTPUT ! .
1
1
t
1
1

TL/F/10248-7
FIGURE 2. Propagation Delay, Cut-Off and Transition Times
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Nationaj
Semiconductor

F100353
Low Power 8-Bit Register

General Descn‘ption

The F 100353 Containg eight D-type edge triggered, Mmaster/
slave ﬂip-ﬂops With individyg) inputs (Dp), true Outputs (Qn),
a clock inpyt (CP), and 5 €ommon clock enable pin (CEN).
Data enters the master when cp is LOw and transferg to
the slave whep, CP goes HiGH, When the TER input goeg
HIGH it overrides ajf other inputs, disableg the clock, ang
the Q Outputs maintain the last state.

The F1 00353 Output driverg are designeg 10 drive 509 ter-
Mination fo -2.0v. All inputs have 50 kO pull~down resis-
tors,

Ordering Code: s, Section g

Logic Symbo|

TL/F/98g2.. 4

Connection Diagramg

24-Pin pip 28-Pin pco

9 9 05 Vg0, 05 Q5
@@E@@

TL/F/QSSZ—B

TL/F/9582—1

2-105

Featureg
o Low power Operation
T 2000v ggp Protection

9 Voltage Compensateq Operating range = 4.2V to
~5.7v

Data Inputs

Clock Enable Input

Clock Input (Active Rising Edge)
Data Qutputs
No Connect

24-Pin Quay Cerpak
0 CEH ¢p Veg Vg0,

4
D, 9,
Dy 9
Dy O
D

1
789101112

D7 NE Ve, VeeaVoes 0y
TL/F, 98822




.ogic Diagram
D Dg @ o B

) Dy Dy Dy D4 _]
4
ce D e b e O ¢ O ¢ D e b P O L P D
Qg 04 0 Qg 9 Qs Qg ]
TL/F19882»5

Truth Table
o |

H = HIGH Voltage Lavel

L = LOW Voltage Level

X = Don't Care

NG = No Change

= LOW o HIGH Transition
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National
Semiconductor

'F100353
Low Power 8-Bit Register

General Description

The F100353 contains eight D-type edge triggered, master/
slave flip-flops with individual inputs (Dp), true outputs (Qp),
a clock input (CP), and a common clock enable pin (CEN).

Features

o Low power operation

I 2000V ESD protection

o Voltage compensated operating range =

—4.2V to

Data enters the master when CP is LOW and transfers to —5.7V
the slave when CP goes HIGH. When the CEN input goes
HIGH it overrides all other inputs, disables the clock, and
the Q outputs maintain the last state.
The F100353 output drivers are designed to drive 50Q ter-
mination to —2.0V. All inputs have 50 kQ pull-down resis-
tors.
Ordering Code: sce sections
Logic Symbol
| I | | | | | l Pin Names Description
Bo Dy Bz D3 By D5 Ds Dy Do-D7 Data Inputs
—OjCEN CEN Clock Enable Input
—cp cP Clock Input (Active Rising Edge)
Qo-Q7 Data Outputs
Qp Q4 Q;, Q3 Q4 Q5 Q5 Q
I° |1 |2 Is I‘ |5 IG |7 NC No Connect
TL/F/9882-4
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
Y 9 @ Q5 Vers 9y Q5 Qg Do CEN cp VeeVecalo
0y~{! 241Dy [ [ 31 E] 7] (6] ) N T I |
D52 23|-0, 24 23 22 21 20 19
05— 3 220, i, (2] 0 01! 1810
0,4 21f-0, VW@ EIR D, —2 17}-0q,
2 33 (2 Veea 0.3 Ty
Ne—{5 20 [~ CEN Veps 51 X [ Ve 3 3
V=6 19]~cp @ Veea 0,4 151~0q,
Vo™ 7 18|~V CEN[7) W X 27 NC Ds—5 14[—Qs
Veea—8 17kv 2507 Ds =16 13}-05
CCA CCA .
Pl B 16— N F 7 8 9 10 1112
7 0 {9 29 21 22 3 B4 28 UL
o110 15[—qy Dy D, D3VegsDy Ds Dg D7 NC VecVeeaVeeaQr
Q511 14 toz TL/F/e882-3 TL/F/9882-2
Q12 13}=0;

TL/F/9882-1
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100353

Logic Diagram

Do 0y Dz 03 D4 Ds Ds e Dy
cP D cP D CP D [+ ] CP D CP D CP D cCP D
% Q Q, 0 Q Q5 Qg o
TL/F/9882-5
Truth Table
Inputs Outputs
Dn CEN cP Qp
L L e L
‘ H L 7 H
X X L NC
X X H NC
X H X NC
H = HIGH Voltage Leve!
L = LOW Voltage Level
X = Don't Care
NC = No Change

-/~ = LOW to HIGH Transition

2-106




Absolute Maximum Ratings
Above which the useful life may be impared (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Storage Temperature (TsTg) —65°Cto +150°C

Recommended Operating

Conditions

Case Temperature (Tg)
Commercial 0°Cto +85°C
Military —-55°Cto +125°C

Supply Voltage (VEg)

Maximum Junction Temperature (T,) Commercial —5.7Vto —4.2V
Ceramic +175°C Military —5.7Vio —4.2V
Plastic +150°C

VEE Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) VEg to + 0.5V

Output Current (DC Output HIGH) —50 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Ve = Voca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions
VoH Output HIGH Voltage —1025 —955 —870 mV ViIN = V|4 (Max) Loading with
VoL Output LOW Voltage —1830 | —1705 | —1620 mv or Vi (Min) 509 to —2.0V
VoHc Output HIGH Voltage —1035 mV VIN = V4 (Min) Loading with
Vol Output LOW Voltage —1610 | mv | °ViL(Max) 50Q 10 —2.0v
ViH Input HIGH Voltage —1165 —870 mV Guaranteed HIGH Signal for all Inputs
ViL Input LOW Voltage —1830 —1475 mV Guaranteed LOW Signal for all Inputs
i Input LOW Current 0.50 RA VIN = VL (Min)
liH Input HIGH Current 240 pA Vin = Vix(Max)
lee Power Supply Current Inputs Open

-119 —61 VEg = —4.2Vto —4.8V

mA
—122 —61 Veg = —4.2Vio —5.7V

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functiona! operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the "“worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case” conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics

Veg = —4.2Vto —5.7V, Voo = Voca = GND

Symbol Parameter Tg=0C Tc = +25°C Tg = +85°C Units Conditions
Min Max Min Max Min Max

frmax Toggle Frequency 425 425 425 MHz Figures 2, 3
tpLH Propagation Delay Figures 1, 3
torL CP to Output 1.40 3.00 1.40 3.00 1.50 3.10 ns (Note 1)
tTLH Transition Time "
trhL 20% 10 80%, 80% to 20% 0.45 2.00 0.45 2.00 0.45 2.00 ns Figures 1, 3
ts Setup Time

Dn 1.10 1.10 1.10

CEN (Disable Time) 0.40 0.40 0.40 ns Figures 1, 4

CEN (Release Time) 1.10 1.10 1.10
th Hold Time

Dn 0.10 0.10 0.10 ns Figures 1, 5
tow(H) Pulse Width HIGH

CcP 2.00 2.00 2.00 ns Figures 1, 3

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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100353

Commercial Version (Continued)

PCC and Cerpack AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Veeca = GND

Symbol Parameter Tc=0C Te = +25°C Te = +85°C Units Conditions
Min Max Min Max Min Max
fmax Toggle Frequency 425 425 425 MHz Figures 2, 3
trLH Propagation Delay Figures 1, 3
oL CP to Output 1.40 2.80 1.40 2.80 1.50 2.90 ns (Note 2)
trLH Transition Time .
. . E . . R Fi 1,
friL 20% t0 80%, 80% to 20% 0.45 1.90 0.45 1.90 0.45 1.90 ns igures 1, 3
ts Setup Time
Dn 1.00 1.00 1.00
CEN (Disable Time) 0.30 0.30 0.30 ns Figures 1, 4
CEN (Release Time) 1.00 1.00 1.00
th Hold Time Dn 0 0 0 ns Figures 1, 5
tow(H) Pulse Width HIGH CP 2.00 2.00 2.00 ns Figures 1, 3
ts, -G Skew, Gate to Gate TBD TED TBD ps PCC Only
(Note 1)
Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
Military Version—Preliminary
DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Voca = GND, Tg = —55°C to +125°C
Symbol Parameter Min Max Units Tc Conditions Notes
VoH Output HIGH Voltage | _ 0°Cto
1025 870 mvV +125°C
—1085 | —870 mV —55°C ViN = VIH (Max) Loading with 123
VoL OutputLOW Voltage | .| .| | oco | ViL (Min) 500 o =2.0v
+125°C
—1830 | —1555 | mV —-55°C
VoHec Output HIGH Voltage | 0°C to
1035 mV £125°C
—1085 mV —55°C | ViN = V| (Min) Loading with 123
VoLe Output LOW Voltage —1610 | mv oCto | O Vi (Max) 500 to —2.0V
+125°C
—1555 | mV —55°C
ViH Input HIGH Voltage 1165 | —870 mv —55°Cto | Guaranteed HIGH Signal for ali Inputs 1,2,3.4
+125°C
viL Input LOW Voltage 1830 | 1475 | mv —55°C to | Guaranteed LOW Signal for all Inputs 1.2.3.4
+125°C
I Input LOW Current —55°Cto | Vgg = —4.2V
0.50 PA 1 125G | Vi = Vi (Min) 123

2-108




Military Version—Preliminary (continued)

DC Electrical Characteristics (continued)
VEg = —4.2Vto —5.7V, Vcc = Veeca = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max | Units Te Conditions Notes
liH Input HIGH Current 240 A 0°Cto _
B +125°c | VEE = —5.7V 1,2,3
VIN = VIH (Max)
340 | pA —55°C

leg Power Supply Current —55Cto Inputs Open

—125 | -50 mA +125°C VeEg = —4.2Vto —4.8V 1,2,3

-130 Veg = —4.2Vto —5.7V

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.

Note 3: Sample tested (Method 5005, Table I} on each manufactured lot at ~55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.

Note 4: Guaranteed by applying specified input condition and testing Von/VoL.

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Veca = GND

Tc = —55°C Tc= +25°C | Tc = +125°C

Symbol Parameter Units | Conditions Notes
Min Max Min Max Min Max
fmax Toggle Frequency 400 400 400 MHz | Figures 2, 3 4
:”LH Z’F‘,"t’:gﬁf:f’e'a" 070 330 | 080 3.10 | 0.80 380 | ns 1,2,3,5
PHL P Figures 1, 3 ————
tTLH Transition Time
Nk 20% to 80%, 80% t0 20% | 040 250 | 040 240 | 040 270 ns _ 4
ts Setup Time
Dn 0.60 0.60 0.60
CEN (Disable Time) 0.90 0.70 0.90 ns Figures 1, 4 4
CEN (Release Time) 1.40 1.40 2.10
th Hold Time D, | 0.30 0.30 0.30 ns Figures 1,5 4
tow(H) Pulse Width HIGH CP [ 2.00 2.00 2.00 ns Figures 1, 3

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Voca = GND

Tg= —55C | Tc= +25°C | Tg = +125°C

Symbol Parameter Units | Conditions Notes
Min Max Min Max Min Max
fmax Toggle Frequency 425 425 425 MHz | Figures2, 3 4
:PLH gff:%?f:t[’e'ay 130 320 | 1.30 320 | 140 330 | ns 1,2,3,5
PHL P! Figures 1, 8 -
tTLH Transition Time
tThL 20% to 80%, 80% to 20% 0.45 2.00 0.45 2.00 0.45 2.00 ns 4
ts Setup Time
Dn 1.30 1.30 1.30
CEN (Disable Time) 0.60 0.60 0.60 ns Figures 1, 4 4
CEN (Release Time) 1.30 1.30 1.30
th Hold Time D, | 0.30 0.30 0.30 ns Figures 1, 5 4
tpw(H) Pulse Width HIGH CP | 2.00 2.00 2.00 ns Figures 1, 3 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.

Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C, temperatures, Subgroups A10 and
A1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).

Note 5: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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Test Circuitry

Notes:
Veo Veca = +2V, Vgg = —25V

L1 and L2 = equal length 500 impedance lines
Rt = 500 terminator internal to scope
Decoupling 0.1 uF from GND to Vgg and VEg
All unused outputs are loaded with 50Q to GND
C, = Fixture and stray capacitance < 3 pF

Notes:
Vo Voca = +2V, Veg = —2.5V

1
PULSE P . PN SCOPE
GENERATOR [~ v_¢ i CHAN A
v
i : i i
I 0.1 uf prmy
R CEN =
PULSE Y b Q e SCOPE
GENERATOR [ V! DN CHAN B
500 +—_L Rr
0. uF |
FIGURE 1. AC Test Circuit
u
Dy SCOPE
N CHAN A
L 3¢
Vee
l 0.1 uF
T
D -
L2
- CIRCUIT
PULSE oy CP1 Unoer ! SCOPE
GENERATOR [ V.1 TEST 0N CHAN B
J_ :
ST
2,1 L

il
<
A
A
"

FIGURE 2. Toggle Frequency Test Circuit

L1 and L2 = equal length 500 impedance lines
Rt = 500 terminator internal to scope
Decoupling 0.1 pF from GND to Vo and Veg
All unused outputs are loaded with 500 to GND
C_ = Jig and stray capacitance < 3 pF

Switching Waveforms

DATA
0.720.1ns 0.7£0.1ns
—l:—— +1.05V
80%
CLOCK
+0.31V
OUTPUT

FIGURE 3. Propagation Delay (Clock) and Transition Times

TL/F/9882-6

TL/F/9882-7

TL/F/9882-8
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Switching Waveforms (continued)

0.7ns 0.7ns

ty(release)

CLOCK

TL/F/9882-9
FIGURE 4. Setup and Pulse Width Times

— 1,05V
+0.31V
th
bt
+1.05V
CLOCK % 50%
+0.31V
FIGURE 5. Data Setup and Hold Time

Note 1: t; is the minimum time before the transition of the clock that information must be present at the data input.
Note 2: t}, is the minimum time after the transition of the clock that information must remain unchanged at the data input.

TL/F/9882-10

£5€001
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National
Semiconductor

F100354

Low Power 8-Bit Register with Cut-Off Drivers

General Description

The F100354 contains eight D-Type edge triggered, mas-
ter/slave flip-flops with individual inputs (Dp), true outputs
(Qy), a clock input (CP), an output enable pin (OEN), and a
common clock enable pin (CEN). Data enters the master
when CP is LOW and transfers to the slave when CP goes
HIGH. When the CEN input goes HIGH it overrides all other
inputs, disables the clock, and the Q outputs maintain the
last state.

A Q output follows its D input when the OEN pin is LOW. A
HIGH on OEN holds the outputs in a cut-off state. The cut-
off state is designed to be more negative than a normal ECL
LOW level. This allows the output emitter-followers to turn
off when the termination supply is —2.0V, presenting a high

impedance to the data bus. This high impedance reduces
termination power and prevents loss of low state noise mar-
gin when several loads share the bus.

The F100354 outputs are designed to drive a doubly termi-
nated 509 transmission line (25Q load impedance). All in-
puts have 50 kQ pull-down resistors.

Features

r Cut-off drivers

@ Drives 250 load

@ Low power operation
2000V ESD protection

| Voltage compensated operating range = —4.2V to
—~5.7V
Ordering Code: sce section s
Logic Symbol
I I I | l I I I Pin Names Description
Dy Dy Dy D3 Dy D5 Dg Dy Do-D7 Data Inputs
—cp CEN Clock Enable Input
—OCEN cP Clock Input
~Of 0EN (Active Rising Edge)
Q Q) Q Q3 Q4 05 Q5 O OEN Output Enable Input
T TT T T Qo-Q7 Data Outputs
TL/F/10610~1
Connection Diagrams
24-Pin DIP 24-Pin Quad Cerpak 28-Pin PCC
N Dg CEN ¢p VeeVecaQo Qy Qp Q3 Virs Q4 Q5 Qg
Dy—1 24 —Ds | O T I I I | [ 9 [3] [8} [0 [ (3]
Ds—{2 23f~0, 24 23 22 21 20 19 : )
Dg— 3 22D, i 1810 v°o 37
D, —4 21D D, —2 1710, CCA CCA
_7 2 0. —3 16k=0 Ve (@ K (2] Veea
OEN=—15 20 = CEN 3 3 Vigs @ Vee
Vee—6 19}—-cp e 15104 cP @ B8 Voo
Veea—7 18|V S 141=0s CEN OEN
W 130 Dy g0,
Veca =18 17 =Veea 6 s
P I . 7 8 9 10 1112 (FCPCPCRCP
7 0 T T T 1T 1 20 [ 22 9 8
Q{10 1510 D7 BN VeeVeeaVeea Qs Dy D, D3VeesDy Ds Dg
Q5= 11 14—Q, TL/F/10610-3 TL/F/10610-4
04— 12 13 Q3

TL/F/10810-2
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired. (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Caggr:;r:r;::?;?ture (Te) 0°Cto +85°C

Office/Distributors for availability and specifications. Military —55°C to +125°C

Stor.age Tempeljature (Tsta) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T ) Commercial —5.7Vto —4.2V
Ceramic +175°C Military —5.7Vto —4.2V
Plastic +150°C

VgE Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Veg to +0.5V

Output Current (DC Output HIGH) —100 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Vo = Veca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —-1025 —955 —-870 mv VIN = VIH (Max) Loading with

VoL Output LOW Voltage | —1830 | —1705 | —1620 or VIL (Min) 25010 —2.0V

VoHc Output HIGH Voltage -1035 mv VIN = VIH (Min) Loading with

VoLc Output LOW Voltage —1610 or ViL (Max) 250 to —2.0V

VoLz Cutoff LOW Voltage -1950 mV VIN = Vi (Min) OEN = HIGH

or ViL (Max)

ViH Input HIGH Voltage —1165 _870 Y Guaranteed HIGH Signal

for All Inputs
ViL Input LOW Voltage _ _ Guaranteed LOW Signal
1830 1478 mv for All Inputs

I Input LOW Current 0.50 pA VIN = VIL Min)

11} Input HIGH Current 240 pA VIN = VIH (Max)

leg Power Supply Current Inputs Open

—202 —-105 mA VeEg = —4.2Vto —4.8V
—209 —105 Vg = —4.2Vto —5.7V

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functiona! operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case” conditions.
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100354

Commercial Version (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vgc = Veca = GND

Symbol Parameter Tc=0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
fMax Toggle Frequency 250 250 250 MHz | Figures 1and 4
teLH Propagation Delay Figures 1and 4
toHL CP to Output 1.40 3.00 1.40 3.00 1.50 3.10 ns (Note 1)
tpzH Propagation Delay 1.60 4.20 1.60 4.20 1.60 4.20 ns Figures 3and 7
tpHz OEN to Output 1.00 2.70 1.00 2.70 1.00 2.70 (Note 1)
tTLH Transition Time ’
tHL 20% to 80%, 80% to 20% 0.45 2.00 0.45 2.00 0.45 2.00 ns | Figures 1and 4
ts Setup Time
Dn 1.10 1.10 1.10
CEN (Disable Time) 0.40 0.40 0.40 ns Figures 2and §
CEN (Release Time) 1.10 1.10 1.10
th Hold Time
Dn 0.10 0.10 0.10 ns Figures 1and 6
tow(H) Pulse Width High
CP 2.00 2.00 2.00 ns Figures 1and 4

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.

PCC and Cerpak AC Electrical Characteristics

Veg = —4.2Vto —5.7V, Voo = Voca = GND

Symbol Parameter Tc=0C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
fmax Toggle Frequency 250 250 250 MHz | Figures 1 and 4
trLH Propagation Delay Figures 1 and 4
b CP to Output 1.40 2.80 1.40 2.80 1.50 2.90 ns (Note 2)
tpzH Propagation Delay 1.60° 4.00 1.60 4.00 1.60 4.00 ns Figures 3and 7
tpHz OEN to Output 1.00 2.50 1.00 2.50 1.00 250 (Note 2)
TLH Transition Time .
frHL 20% to 80%, 80% to 20% 0.45 1.90 0.45 1.90 0.45 1.90 ns Figures 1and 4
ts Setup Time
Dn 1.00 1.00 1.00
CEN (Disable Time) 0.30 0.30 0.30 ns Figures 2and 5
CEN (Release Time) 1.00 1.00 1.00
th Hold Time
Dn 0.00 0.00 0.00 ns Figures 1and 6
tow(H) Pulse Width High
cP 2.00 2.00 2.00 ns Figures 1 and 4
ts, G-G Skew, Gate to Gate TBD TBD T8D ps PCC Only (Note 1)

Note 1: Gate to gate skew is defined as the difference in propagation delays between sach of the outputs.
Note 2: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with muitiple outputs switching.
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Military Version—Preliminary

DC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vgc = Veoca = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max | Units Tc Conditions Notes
VoH Output HIGH Voltage | —1025 | —870 mv 0°Cto +125°C
—1085 | —870 mV —55°C VIN =ViH (Max) | Loading with
VIL Mi 25Q to —2.0V 123
VoL Output LOW Voltage | —1830 | —1620 [ mV 0°Cto +125°C | ©F VIL (Min) 0 —2.
—1830 | —1555 mVv —55°C
Vore Output HIGH Voltage | —1035 mv 0°Cto +125°C
—-1085 mv —-55°C VIN = ViH (Min) | Loading with 123
\Y 250to—2.0v | '
VoLe Output LOW Voltage —-1610 | mV 0°Cto +125°C | O ViL (Max)
—1555 mvV —55°C
VoLz Cutoff LOW Voltage —1950 mv 0°Cto +125°C VIN = VIH (Min) OEN=HIGH | 1,2,3
—1850 —55°C or VIL (Max)
VIH Input HIGH Voltage —1165 | —870 mV | —55Cto +125°C Guaranteed HIGH Signal 1.2,3.4
for All Inputs
ViL Input LOW Voltage 1830 | —1475 | mv | —55°Cto +125°C Guaranteed LOW Signal 1,234
for All Inputs
I Input LOW Current 0.50 pA _55Cto +125° Veg = —4.2V 123
VIN = VIL Min)
liH Input HIGH Current 240 nA 0°Cto +125°C Veg = —5.7V 123
340 | pA —55°C VIN = VIH (Max) '
leg Power Supply Current _55Cto Inputs Open
-216 | -85 Vgg = —4.2Vto —4.8V 1,2,3
mA +125°C
—225 -85 Veg = —4.2Vto —5.7V

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table |) on each manufactured lot at —55°C, +25°C, and +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Vonr/VoL.
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Military Version—Preliminary (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Vgeca = GND

Te = —55°C

Tc = +25°C

Te = +125°C

Symbol Parameter Units | Conditions Notes
Min Max Min Max Min Max :
fMax Toggle Frequency 200 250 200 MHz | Figures 1 and 4 4
tpLH Propagation Delay ,
oL CP to Output 0.9 3.70 1.0 3.20 1.20 3.90 ns | Figures7and4|(1,2,3,5
tpzH Propagation Delay 1.20 5.0 1.60 4.20 1.40 4.30 ,
tpHz | OEN to Output 070 30 | 070 280 | 070 320 | " |FeuesIand7)1.2,3.5
tTLH Transition Time "
triL 20% to 80%, 80% to 20% 0.40 2.50 0.40 2.40 0.40 2.70 ns | Figures 1and 4 4
ts Setup Time
Dp 1.30 1.30 1.30
CEN (Disable Time) 0.60 0.60 0.60 ns | Figures2and § 4
CEN (Release Time) 1.30 1.30 1.30
th Hold Time
Dn 0.30 0.30 0.30 ns | Figures 1and 6 4
tow(H) [ Pulse Width HIGH
CP 24 2.4 24 ns | Figures 71and 4 4
Cerpak AC Electrical Characteristics
VEg = —4.2Vto —-5.7V, Voc = Voca = GND
Symbol Parameter Tc = ~55C Tc = +25°C Tc = 1125C Units | Conditions Notes
Min Max Min Max Min Max
fMax Toggle Frequency 200 250 200 MHz | Figures 1 and 4 4
tPLH Propagation Delay "
PHL CP to Output 0.9 3.70 1.0 3.20 1.20 3.90 ns | Figures1and4|1,2,3,5
tpzH Propagation Delay 1.20 5.0 1.60 4.20 1.40 4,30 -
tnz | OEN to Output 070 30 | 070 280 | o070 320 | "S |FluresIand7|1.2,3,5
rLH Transition Time )
friL 20% to 80%, 80% to 20% 0.40 2.50 0.40 2.40 0.40 270 ns | Figures 1and 4 4
ts Setup Time
Dn 0.60 0.60 0.60
CEN (Disable Time) 0.90 0.70 0.90 ns | Figures2and 5§ 4
CEN (Release Time) 1.40 1.40 2.10
th Hold Time
Dn 0.30 0.30 0.30 ns | Figures 1 and 6 4
tow(H) | Pulse Width HIGH
CP 2.00 2.00 2.00 ns | Figures 1and 4 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “‘cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at + 25°C, temperature only, Subgroup A9.
Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and

A1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).

Note 5: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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Test Circuitry S
(2]
u b
Dy o SCOPE
D CHAN A
_L Notes:
— Ry
v - Ve Voca = +2V, Vgg = ~2.5V
ce L1 and L2 = equal length 5002 impedance lines
__1_ = Ry = 500 terminator internal to scope
T 0.1 uF Decoupling 0.1 uF from GND to Ve and Veg
| All unused outputs are loaded with 500 to GND
— CL = Fixture and stray capacitance < 3 pF
D =
L2
CIRCUIT
PULSE o 1 uwr O i SCOPE
GENERATOR O TEST D CHAN B
<b
1 i
0.1 uf == L

ll
<
m
m

TL/F/10610-5
FIGURE 1. Toggle Frequency Test Clrcuit

L1
PULSE hatt o Oy o SCOPE
GENERATOR g v CHAN A
l Vee I Notes:
- g Ry Vco Veca = +2V, Vgg = —2.5V
_'ﬁ_ L1 and L2 = equal length 500 impedance lines
I 0.1 uF - Rt = 500 terminator internal to scope
L2 Decoupling 0.1 uF from GND to Vcc and Veg
~ CEN - -~ All unused outputs are loaded with 500 to GND
PULSE L) " D Q 1) " SCOPE X .
GENERATOR W] vl CHAN B CL = Fixture and stray capacitance < 3 pF
| e %“‘
0.1 uF
TL/F/10610-6
FIGURE 2. AC Test Circuit
A
PULSE Y D . SCOPE
GENERATOR v V! CHAN A
I Vee I Notes:
= - Ry Veo Veca = +2V, Vgg = —2.5V
) | L1 and L2 = equal length 500 impedance lines
I 0.1 4F =y Rt = 500 terminator internal to scope
_ L2 Decoupling 0.1 uF from GND to Vcc and Vgg
OEN - ~ All unused outputs are loaded with 502 to GND
PULSE . D . 1 SCOPE R .
GENERATOR W] CHAN B Cg = Fixture and stray capacitance < 3 pF

Q
w7 "‘
0.1 uF

—p
|l}—n<|

H—

s

TL/F/10610-7
FIGURE 3. AC Test Circuit
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Switching Waveforms

DATA

0.7£0.1ns

I-_— 0,7£0.1ns
+1.05V
80%

CLOCK

+0.31V

toulH)

1/fmax
teuL —~} teLu ——I

50% : 50%
20% 20%

- b

FIGURE 4. Propagation Delay (Clock) and Transition Times

807
OUTPUT

tonL
TL/F/10610-8

0.7ns 0.7ns

CEN

ts (disable) t; (release)

CLOCK

TL/F/10610-9
FIGURE 5. Setup and Pulse Width Times

+1.05v

DATA % SK 50%
+0.31V
th
‘S
#1.05V
CLOCK % 50%

+0.31V
FIGURE 6. Data Setup and Hold Time

TL/F/10610-10
Notes:

ts is the minimum time before the transition of the clock that information must be present at the data input.
1y is the minimum time after the transition of the clock that information must remain unchanged at the data input.

OEN

|

%

QUTPUT X

teuz tpzy
TL/F/10610-11
FIGURE 7. Cutoff Times

2-118




National
Semiconductor

F100355

Low Power Quad Multiplexer/Latch

General Description

The F100355 contains four transparent latches, each of
which can accept and store data from two sources. When
both Enable (Ey) inputs are LOW, the data that appears at
an output is controlled by the Select (Sp) inputs, as shown in
the Operating Mode table. In addition to routing data from
either Dg or Dy, the Select inputs can force the outputs
LOW for the case where the latch is transparent (both En-
ables are LOW) and can steer a HIGH signal from either Dg
or Dy to an output. The Select inputs can be tied together

latches the outputs. A HIGH signal on the Master Reset
(MR) input overrides all the other inputs and forces the Q
outputs LOW. All inputs have 50 kQ2 pulldown resistors.

Features

m Greater than 40% power reduction of the F100155
m 2000V ESD protection

m Pin/function compatible with F100155

for applications requiring only that data be steered from ei- ™ Voltag\]/e compensated operating range = —4.2V to
ther Dg or D4. A positive-going signal on either Enable input —57
Ordering Code: see sections
Logic Symbol
&l [E Pin Names Description
Ey, Bz Enable Inputs (Active LOW)
€ Ooa Dia Dop Dig DocDicDgaDia 8o, S1 Select Inputs
- : MR Master Reset
MR Q Gy Q. Q Dna=Pnd Data Inputs
AR ARAN Qa-Qq Data Outputs
TL/E/10147-1 Q,~-Qq Complementary Data Outputs
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
-/ Dis Do, Dya Vees Poa Ja a B Ey MRV S 5y
Dyg={! 24[=Doq AREEDEE Lyt
4=12 2310 (Ol e O o e ] 24 23 2221 20 19
Q-3 22 =Do, Do =1 18]=Dyp
3,4 21}=E, D=2 17 [ Doy
0,5 20§ Dog 3 16},
Vee—{6 19f-mr g4 15[~ Dgs
Veer=]7 18f=Ver %18 4= 0
Q-8 175, [ 13=0,
ARTEES
‘3‘-1 10 1510 Qc O VeeVeeals Qp
8,1 14}y
DUH 12 13}y TL/E10147-3
Dge D¢ Oog VeesDya Q¢ O

TL/F/10147-2

TL/F/10147-4
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100355

Logic Diagram

MR E; E Dyg D

d Dic  Doge D D Dja  Doa S
1 (1L u |
E D E D E D E D
——cp cD —{cD | | co
Q Q Q Q
Gy Qq Qe Qc Gb Qp [N Qq
TL/F/10147-5
Operating Mode Table Truth Table
Controis Outputs Inputs Outputs
E1 E2 S1 So Gn MR | Ef Ep | St So [ Dyx Dox | Oy Q
H X X X Latched*
H X X X X X X H L
X H X X Latched* L L L H H H X L H
L L L L Dox LlL L|H H|lL xIH L
L L H L Dox * Dix LlL vl L] x H|L H
t l': Ir_u : D'- LlLe Ll vl x uvlH L
1x L L L L H X X H L
*Stores data present before E went HIGH L L L H L H X L H
H = HIGH Voltage Level
L = LOW Voltage Level L L L H L X H L H
X = Don't Care L L L H L L L H L
L H X X X X X Latched*
L X H X X X X Latched*
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired. (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Cacs:,g r;l\';rgr;::?;?ture (o) 0°Cto +85°C

Office/Distributors for availability and spe::lflcations.n Military —55°C to +125°C

Stor'age Temper.ature (Tsta) —~65°C to +150°C Supply Voltage (Vee)

Maximum Junction Temperature (Tj) Commercial —5.7Vto —4.2V
Ceramic +175°C Military —5.7Vto —4.2V
Plastic +150°C

Ve Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Vgg to +0.5V

Output Current (DC Output HIGH) —50 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics

Vgg = —4.2Vto —5.7V, Vgc = Vooa = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —1025 —955 ~870 mV VIN = VIH (Max) Loading with

VoL OutputLOW Voltage | —1830 | —1705 | —1620 | mv | O ViL(Min) 502 to ~2.0V

VoHe Output HIGH Voltage —1035 mV VIN = VIH (Min) Loading with

VoLc Output LOW Voltage —1610 mv or VIL (Max) 500 to —2.0V

VIH Input HIGH Voltage —1165 —~870 mv Guaranteed HIGH Signal

for ALL Inputs
ViL " Input LOW Voltage _ _ Guaranteed LOW Signal
1830 1475 mv for ALL Inputs
e Input LOW Current 0.50 HA VIN = VIL (Min)
H | Input HIGH Current
§0, S 220
Eq, Eg 350 _
Dra-Dng 340 BA VIN = VIH (Max)
MR 430
lee Power Supply Current -87 —40 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “‘worst case’ value for the parameter. Since these “worst case” values normally occur at the temperature extremes,
additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are

chosen to guarantee operation under “worst case" conditions.
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100355

Commercial Version (Continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Voo = Vgca = GND

Symbol Parameter Te = 0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay '
tPHL Dna=Dnd to Output 060 1.90 0.60 1.90 0.70 2.00 ns
(Transparent Mode)
tpLH Propagation Delay .
tphL Sp, S¢ to Output 100 260 | 100 260 | 120 270 ng | Flourestand2
(Transparent Mode)

tPLH Propagation Delay
oL E,, Ex to Output 0.80 2.00 0.80 2.00 0.80 2.10 ns
tPLH Propagation Delay "
toriL MR to Output 0.80 230 0.80 2.30 0.80 2.30 ns Figures 1and 3
tTLH Transition Time .
tTHL 20% to 80%, 80% to 20% 0.60 1.40 0.60 1.40 0.60 1.40 ns Figures 1and 2
ts Setup Time

Dna=Dnd 0.90 0.90 0.90 ns Figure 4

So, S1 1.70 1.70 1.70

MR (Release Time) 1.50 1.50 1.50 Figure 3
tH Hold Time

Dna=Dnd 0.40 0.40 0.40 ns Figure 4

So, S1 . 0.00 0.00 0.00
tow (L) Pulse Width LOW E4, E» 2,00 2.00 2,00 ns Figure 2
tow (H) Pulse Width HIGH MR 2.00 2.00 2.00 ns Figure 3
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Commercial Version (Continued)
PCC and Cerpak AC Electrical Characteristics

VEg = —4.2Vto ~5.7V, Vo = Veca = GND

SGE00L

Symbol Parameter Tc=0C Te = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay
tPHL Dna—Dng to Output 0.60 1.70 0.60 1.70 0.70 1.80 ns
(Transparent Mode)
tpLH Propagation Delay ’
tonL g, S to Output 100 240 | 100 240 | 120 250 ng | Ffgures1and2
(Transparent Mode)
tpLH Propagation Delay
tPHL Ey, E2 to Output 0.80 1.80 0.80 1.80 0.80 1.80 ns
tPLH Propagation Delay .
tpHL MR to Output 0.80 2.10 0.80 2.10 0.80 210 ns Figures 1and 3
TLH Transition Time .
tTHL 20% to 80%, 80% to 20% 0.60 1.30 0.60 1.30 0.60 1.30 ns Figures 1and 2
ts Setup Time
Dna-Dnd 0.80 0.80 0.80 )
55, S 1.60 1.60 1.60 ns Figure 4
MR (Release Time) 1.40 1.40 1.40 Figure 3
tH Hold Time
Dna-Dnd 0.30 0.30 0.30 i
5o, S —0.10 ~0.10 -0.10 ns Figure 4
tow (L) Pulse Width LOW Ey, E; 2,00 2,00 2.00 ns Figure 2
tow (H) Pulse Width HIGH MR 2.00 2.00 2.00 ns Figure 3
ts G-G Skew Gate to Gate TBD TBD TBD ps PCC Only
(Note 1)

Note 1: Gate to gate skew is defined as the difference in the propagation delays between each of the outputs.
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Military Version — Preliminary

DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Vega = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max | Units Tec Conditions Notes
VoH Output HIGH Voltage | —1025 | —870 mV 0°Cto +125°C
—1085 | —870 | mv —55°C VIN = ViH (Max) Loading with 1283
VoL Output LOW Voltage | —1830 | —1620 | mV | 0°Cto +125°C | OF VIL (Min) 50Qto —20v | "™
—1830 | —1555 | mV —55°C
VoHe Output HIGH Voltage | —1035 mV 0°Cto +125°C
—1085 mv —55°C VIN = VIH (Min) Loading with 123
Voc | Output LOW Voltage —1610 | mV | 0°Cto+125°C | O ViL(Max) 50 to —20v | ™7
—1555 | mV —55°C
VIH Input HIGH Voltage —1165 | —870 mv —+515;g°tg g:xi:'ﬁlr-n;ictl‘ tI;I‘IGH Signal 1,234
viL Input LOW Voltage —1830 | —1475 | mv - 4.515;238 gga:izt;i?] tI_SOW Signal 1,234
I Input LOW Current 0.50 A +5152g°tg xFNE:: VILA;.;\:) 1,23
™ Input HIGH Current
S, S1 220
Ey, B2 350 RA 0°Cto +125°C
[\DAIE—Dnd 233 Veg = —5.7V
— VIN = VIH (Max) 1,23
So. S4 320
e, o | e
MR 630
lee Power Supply Current | —95 —-32 mA | —55°Cto +125°C | Inputs Open 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and + 125°C Temp., Subgroups 1, 2, 3, 7, and 8.

Note 3: Sample tested (Method 5005, Table 1) on each Mfg. lot at +25°, -+125°C, and —55°C Temp., Subgroups 1, 2, 3, 7, and 8.

Note 4: Guaranteed by applying specified input condition and testing Vou/VoL.
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Military Version — Preliminary (continued)

GGE00L

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voc = Vgca = GND

Symbol Parameter Tc==55C | Tc=+25C | Tc= +125°C | ynis | conditions | Notes
Min Max Min Max Min Max
tPLH Propagation Delay
tPHL Dna—-Dnd to Output 040 230 | 050 220 | 050 260 ns
(Transparent Mode)
tpLH Propagation Delay "
tou. | So. ¢ to Output 060 300 | 080 270 | 080 320 | ns |7OUes7andZ] 1,23
(Transparent Mode)
tpLH Propagation Delay
toHL E,, Ez o Output 0.50 2.60 0.60 2.30 0.70 2.70 ns
tpLH Propagation Delay ,
tPHL MR to Output 0.60 2.80 0.70 2.60 0.70 2.90 ns Figures Tand3 | 1,23
tTLH Transition Time .
frhL 20% 10 80%, 80% to 20% 0.40 1.90 0.40 1.90 0.40 1.90 ns | Figures 1and 2 4
ts Setup Time
Dna-Dnd 0.90 0.90 0.90 ns Figure 4 4
S, Sy 2.40 2.40 2.40
MR (Release Time) 1.50 1.50 1.50 Figure 3
tH Hold Time
Dna—Dnd 0.40 0.40 0.40 ns Figure 4 4
So. S 0.00 0.00 0.00
tow (L) | Pulse Width LOW Ey, E» 2.00 2.00 2.00 ns Figure 2 4
tow (H) | Pulse Width HIGH MR 2.00 2.00 2.00 ns Figure 3 4

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Voca = GND

Symbol Parameter Tc=—55C | Tc=+25C | Tc=+125C | 45 | conditions | Notes
Min Max Min Max Min Max

tPLH Propagation Delay

tPHL Dpa=Dng to Output 0.40 2.30 0.50 2.20 0.50 2.60 ns

(Transparent Mode)

tPLH Propagation Delay "
teHL S0, S to Output 060 300 | 080 270 | 080 320 | ns | T9vresfandZ] 123
(Transparent Mode) ‘
tPLH PropagationDelay | o5 560 | 060 230 | 070 270 ns
tPHL E4, E3 to Output
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Military Version — Preliminary (continued)

Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vcc = Vooca = GND

Symbol Parameter Tc = ~55C Te = +25°C Tg = +125°C Units Conditions Notes
Min Max Min Max Min Max
tPLH Propagation Delay ,
. . . : . . 3| 1,23
tPHL MR to Output 0.60 2.80 0.70 2.60 0.70 2.90 ns | Figures 1 and
tTLH Transition Time .
E . . . . . 4
trhL 20% t0 80%, 80% to 20% 0.40 1.90 0.40 1.90 0.40 1.90 ns | Figures 1and 2
ts Setup Time
Dna—Dng 0.90 0.90 0.90 ns Figure 4 4
S0, Sy 2.40 2.40 2.40
MR (Release Time) 1.50 1.50 1.50 Figure 3
tH Hold Time
Dna—Dng 0.40 0.40 0.40 ns Figure 4 4
Sp, S1 0.00 0.00 0.00
tow (L) Pulse Width LOW Eq, Ez 2.00 2.00 2.00 ns Figure 2 4
tow (H) | Pulse Width HIGH MR 2.00 2.00 2.00 ns Figure 3 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures,

Note 2: Screen tested 100% on each device at +25°C, Temperature only, Subgroup A9.
Note 3: Sample tested (Method 5005, Table 1) on each Mfg. lot at +25°, Subgroup A9, and at +125°C, and —55°C Temp., Subgroups A10 & A11.
Note 4: Not tested at +25°C, +125°C and —55°C Temperature (design characterization data).

500 |

Test Circuit
50 Q
q
50
50 @
Notes:

Voo Voca = +2V, Vg = —2.5V

L1 and L2 = equal length 500 impedance lines

Ry = 500 terminator internal to scope
Decoupling 0.1 uF from GND to Vgg and Veg

All unused outputs are loaded with 500 to GND

C_ = Fixture and stray capacitance < 3 pF
Pin numbers shown are for flatpak; for DIP see logic symbol

Vee

IO.‘I uF

- L1
EEN | | P SCOPE
) CHAN A
24 23 22 21 20 19
1 18—
— Rr
2 17— =
3 16— ~ =
s 15 ') PULSE
50 ! D GENERATOR
5 1 hd
6 13 =
7 8 9 10 1112 —l L2
7y .| scope
500 L] CHAN B
50 0 l Ry
‘——m—_l. -
CL
IO.1 uF i I
Vee
FIGURE 1. AC Test Circuit
(Using Quad Cerpak)

TL/F/10147-6
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Switching Waveforms

SSE001

- 0.7+0.1 ns
——— o ————————————— +1.05V
Dng=Dnd
) S1
\
o e e = b e ame—e=t031V
| t |
tow
+1.05V
ENABLE TRANSPARENT LATCHED TRANSPARENT
+031V
I*'PHL tPHL l<__ tPHL
PLH teLH tLr
————————y -

OuUTPUT

o o - —— - — -

trHL tril

TL/F/10147-7
FIGURE 2, Enable Timing

RESET TIMING

o e e e o 2 o

DATA

- - e = — — o = s = e 2 e o = o - o]

ENABLE TRANSPARENT LATCHED F TRANSPARENT
ts (RELEASE TIME)
RESET/SET
tow
tpHL tpHL tPLH
tPLH 1pLH " tonL
P - pm—————
/
/

OUTPUT

I’ /
[y — | S ———p—
TL/F/10147-8
FIGURE 3. Reset Timing
+1.05V
So, S1 J % 50%
+031V
ts [ttty
+1.05V Notes:
50% ts is the minimum time before the transition of the enable that information
DATA ° must be present at the data input.
+031V th is the minimum time after the transition of the enable that information must
et ———| remain unchanged at the data input.
ty [—
+1.05V
E, B 50%
+031V

TL/F/10147-9
FIGURE 4. Data Setup and Hold Times
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100360

National
Semiconductor

F100360

Low Power Dual Parity Checker/Generator

General Description

The F100360 is a dual parity checker/generator. Each half
has nine inputs; the output is HIGH when an even number of
inputs are HIGH. One of the nine inputs (l5 or Ip) has the
shorter through-put delay and is therefore preferred as the
expansion input for generating parity for 16 or more bits.

The F100360 also has a Compare (C) output which allows
the circuit to compare two 8-bit words. The T output is LOW
when the two words match, bit for bit. All inputs have 50 k2
pulldown resistors.

Features

B Lower power than F100160

m 2000V ESD protection

B Pin/function compatible with F100160

m Voltage compensated operating range =
—-57V

®m Min to Max propagation delay 35% tighter than
F100160

—4.2V to

Ordering Code: see sections

Logic Symbol
, | | | | | l l i l l l l I l l , l Pin Names Description
la loa l1a 122 13a 14a I5a l6a I7a lon I16 l2b 13b lan Isp len I7b Ib las Ips Inas Inb Data Inputs
Za, Zp Parity Odd Outputs
ZCc % C Compare Output
TL/F/10611-1
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
</ 126 lib lob Ve b7a Yea
5 K 24 [—ls), | I T I |
17— 2 23}-1, 24 23 22 21 20 19
=13 22}~1y, % | 181 lsq
7,=4 21|l =2 171~ ke
t—s 201, sy =13 16[=150
Vee=]6 19f—lg, lp=]4 151= e
Ve 17 18J—Vge =15 141 e
7,8 17} 3 131 e
Il i (] 7 8 910 1112
nj 6a 9] (20 (21 2 23 24 3 LI
loa =110 15f=l5q I3b l4b 'sbVees lsb 76 o 7, T VeeVeaZa la
|1a_ 1 14 —|4a TL/F/10611-4 TL/F/10611-3
ha—]12 13|13,

TL/F/10611-2
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Logic Diagram

Ib l7b t6b Isp lab lab 12b hb lob la  17a lea lsa l4a 13a 122 l1a loa

obebole

09€00}

-1
: T
Zn 6 Za
TL/F/10611-5

Truth Table ach Haif)

Sum of Output
HIGH Inputs z
Even HIGH
Odd LOW

Comparator Function
C = (lpa @ l1a) + (I2a @ l3a) + (43 © l5a) + (lea © I7a) + (lop © l1p) + (12 © lap) + (l4p @ I5p) + (Isp @ I7p)
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Caég;;’:&?:wre (To) 0°C to +85°C

Office/Distributors for availability and specifications. Military —55°Cto +125°C

Stor'age Temper'ature (Tsta) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T,) Commercial —5.7Vto —4.2V
Ceramic +175°C Military —5.7Vto —4.2V
Plastic +150°C

Veg Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Vee to +0.5V

Output Current (DC Output HIGH) —50 mA

ESD (Note 2) >2000V

‘Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Vgc = Voca = GND, Tg = 0°C to' +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

Vo Output HIGH Voltage —1025 —955 —870 mv Vin = ViH (Max) Loading with

VoL Output LOW Voltage —-1830 | —1705 | —1620 mv or ViL (Min) 500 to —2.0V

VoHec Output HIGH Voltage —1035 mV VIN = V|4 (Min) Loading with

VoLc Output LOW Voltage —1610 mv or ViL (Max) 500 to —2.0V

Viy Input HIGH Voltage _1165 ~870 mv Guaranteed HIGH Signal

for All Inputs

ViL Input LOW Voltage _1830 _1475 mv Guaranteed LOW Signal

for All Inputs

[T Input LOW Current 0.50 pA VIN = V)L (Min)

[[T¥] Input HIGH Current

la, Ip 340 _
Inas Inb 240 KA VIN = ViH (Max)
lge Power Supply Current —100 -850 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case" value for the parameter. Since these values normally occur at the tempefaluve extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “‘worst case” conditions.
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Commercial Version (Continued)

09€00}

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Veoa = GND

Symbol Parameter Tc=0C Te = +25C Tc = +85°C Units Conditions
Min Max Min Max Min Max

teLH Propagation Delay 110 275 | 1190 275 | 110 275 ns

tPHL Ina, Inb t0 Za, Zp

tpLH Propagation Delay

Nl e oo 10 C 1.10 2.80 1.10 2.80 1.10 2.80 ns Figures 18.2

tPLH Propagation Delay 050 120 | 060 130 | 060  1.30 ns

tpHL la, Ipto Za, Zp

tTLH Transition Time

N 20% to 80%, 80% to 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns

PCC and Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Voca = GND

Symbol Parameter Tc = 0°C Tc = +25C Tc = +85C Units Conditions
Min Max Min Max Min Max

teLH Propagation Delay 110 275 | 110 275 | 110 275 ns

tPHL Ina lnb 10 Za, Zp

IP LH r’°’:agf;'%" Delay 110 280 | 110 280 | 110 280 ns

PHL na: 'nb Figures 1& 2

teLH Propagation Delay 050 120 | 060 130 | 060  1.30 ns

tPHL la, Ib to Za, Zp

tTLH Transition Time

1oL 20% 10 80%, 80% to 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns

ts,G-G Skew, Gate to Gate TBD TBD TBD ps PCC only

Note 1

Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
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Military Version — Preliminary

DC Electrical Characteristics

Vgg = —4.2Vto —5.7V, Ve = Voca = GND, Tg =

—55°C to +125°C

Symbol Parameter Min Max Units Te Conditions Notes
VoH Output HIGH Voltage _ _ 0°Cto
1025 870 mV +125°C
—1085 | —870 mv —55°C | Viy = VjH(Max) | Loading with 123
VoL Output LOW Voltage 1830 | —1620 | mv 0°Cto or Vi (Min) 500 to ~2.0V
+125°C
—1830 —1555 mvV —55°C
VoHe Output HIGH Voltage _ 0°Cto
1035 mV +125°C
—-1085 mV —55°C Vin = V|4 (Min) Loading with 123
Vo | Output LOW Voltage —1610 | my | oCto | orViMax 50ato —2.0v
+125°C
—1555 mV —55°C
Vi Input HIGH Voltage _ _ —55°Cto | Guaranteed HIGH Signal
165 | 870 | MV | 425G | for Al Inputs 12,34
ViL Input LOW Voltage _ _ —55°Cto | Guaranteed LOW Signal
1830 |\ —1476 | MV 496G | for All Inputs 1.2,3.4
i Input LOW Current 0.50 RA —55°Cto | Vgg = —4.2V 123
: +125°C | Vin = Vi (Min) 'S
H Input HIGH Current
la Ip 340 0°Cto
rA
Inas Inb 240 +126°C | Vgg = —5.7V 128
la lp 490 Eeo Vin = Vi (Max)
Inas Inb g0 | PA 55°C
leg Power Supply Current _ _ —55°Cto | Inputs Open
110 50 mA +125°C 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides *“cold start” specs which can be

considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at —55°C, +25°C, and +125°C, Subgroups A1, 2, 3,7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/Vor.
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Military Version — Preliminary (continueq)
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Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vcc = Voca = GND

Symbol Parameter Tc = ~55°C Tc= +25C Te = +125°C Units | Conditions Notes
Min Max Min Max Min Max
teLH Propagation Delay 100 295 | 100 295 | 100 295 | ns
tpHL Inas Inb 10 Za, Zp
teLH Propagation Delay
. X . X .00 . ) ,2,
tory I Inp 10 G 1.00 300 | 1.00 3.00 | 10 3.00 ns | foures 182 1,2,3
teLH Propagation Delay 040 140 | 050 1.50 | 050 150 | ns
tPHL la Ip 0 Za, Zpy
tTLH Transition Time
trry 20% 10 80%, 80% 10 20% 035 110 | 035 1.10 | 035 1.10 ns 4

Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Voc = Veca = GND

Tc = —55°C Te= +25°C | Tg= +125°C

Symbol Parameter Units | Conditions Notes
Min Max Min Max Min Max

teLH Propagation Delay 100 295 | 1.00 295 | 1.00 295 | ns

tpHL Ina, Inp 10 Za, Zp

:PL“ r’°’l’agf;'%” Delay 100 300 | 100 300 | 1.00 300 | ns 1,2,3
PHL nas 'nb Figures 1& 2

teLH Propagation Delay 040 140 | 050 150 | 050 150 | ns

tpHL lg, Ip 10 Za, Zp

tTLH Transition Time

iy 20% t0.80% 80% t020% | 03 110 [ 035 110 | 035 110 | ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides "'cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.
Note 3: Sample tested (Method 5005, Table !) on each mfg. lot at +25°C, Subgroup A8, and at +125°C and —55°C temperatures, Subgroups A10 and A11.
Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
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Test Circuitry
Vee
PULSE Y
GENERATOR \l: Im uF
L 111
SCOPE I 24 23 22 21 20 191 al—
CHAN A W] 1
l —2 17—
B = 3 16—
— 4 15—
= —15 14—
—s 13
L2 7 8 9 10 11 12
SCOPE [
CHAN B \ 1/
Rt -TI
FIGURE 1. AC Test Circuit
Notes:

Vee, Veca = +2V, Vg = —25V

L1 and L2 = equal length 509 impedance lines

Rt = 500 terminator internal to scope

Decoupling 0.1 pF from GND to Vgg and Vee

All unused outputs are loaded with 500 to GND

CL = Fixture and stray capacitance < 3 pF

Pin numbers shown are for flatpak; for DIP see logic symbol

Switching Waveforms

0.7+0.1ns —»l Iq— 0.7+0.1 ns
+1.05V
*- 80%
INPUT x 50%
0/
0% +031V
toHL— ‘4— — I«(Pm
TRUE

50%

OUTPUT 1PLH —> —bl tPHL

COMPLEMENT

trLn —>| l*— truu

FIGURE 2. Propagation Delay and Transition Times

TL/F/10611-6

TL/F/10611-7
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National
Semiconductor

F100363

Low Power Dual 8-Input Multiplexer

General Description

The F100163 is a dual 8-input multiplexer. The Data Select
(Sn) inputs determine which bit (A, and B;,) will be present-
ed at the outputs (25 and Zy respectively). The same bit
(0-7) will be selected for both the Z; and Z}, output. All
inputs have 50 kQ pulldown resistors.

Features

B 50% power reduction of the F100163

m 2000V ESD protection

® Pin/function compatible with F100163

m Voltage compensated operating range =
-5V

m Tighter min to max propagation delay than F100163

—4.2V to

Ordering Code: ses Section8

Logic Symbol
Pin Names Description
Lttt et Sp-Sa Data Select Inputs
_ g: A1 Az A3 Aq As Ag A7 By By B; By By Bs Be ?1 Ao—A7 A Data Inputs
s, Bo~B7 B Data Inputs
1% 7 2 Zar Zb Data Outputs
| |
TL/F/10612-1
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
Ag As AVees Ay Ay Ay By Sy Sy Ve So Ay
By={1 ~ 2418, [0 8 (3] (B 7 E] (8] 214 zaLzlz* 2OL‘I9
B,—{2 231—85 (o ) B! : 18}=Ag
B—3 2218 ol ¥ -
Bo—4 21f-8, 8,3 16f=4,
7,5 20f-s, 84 15} a
A b 19]=5 8, ~{5 14]= A,
Vea—{7 18f=Vee B-s 13}-4,
7,~{8 17b=5s, 7 8 910 1112
| LNUINULUE,
A9 16}, ) N RO
Awm 15}~ 3 3 ) B2 3 B9 Bo 2 VeoVea Za Ko
i o 8g Bs B,Vrs By B, By TL/F/10612-3
ag—12 13}-a, TUF/0812-4

TL/F/10812-2
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Logic Diagram

A7

Bo By B B3 Bs Bs Bsg By S Sy Sz Ap A1y A2 A3 Az As Ag
0 NINUIRII i HIRNIRLIRI lL .I.L i
Zy z?l
Truth Table
Inputs Outputs
Select Data

Ay | Ag | As | Ag | A3 | Ao | A | Ap Za
S2 | $1] S B; | Bg | Bs | Ba | B3| B2 | Byl Bo Zy
L L L L L
L |.L L H H
L L H L L
L |-L ["H H H
L H L L L
L H L H H
LiH]|H L L
L H H H H
H L L L L
H L L H H
H L H L L
H L H H H
H H L L L
H H L H H
H H H L L
H H H H H

H = HIGH Voltage Level
L = LOW Voltage Level
Blank = X = Don’t Care

TL/F/10612-5
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impared (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Case Tempgrature (Te) o o

Office/Distributors fo ilabilit d specificati Commercial 0°Cto +85°C

ice/Distri rs for availability and sp °| ica |ons.° Military —55°C to +125°C

Storage Temperature (TsTg) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T ) Commercial —5.7Vto —4.2V
Ceramic +175°C Military ~5.7Vto —4.2V
Plastic +150°C

Vee Pin Potential to Ground Pin —7.0Vto +0.5V

Input Voltage (DC) Vegto + 0.5V

Output Current (DC Output HIGH) —50 mA

ESD (Note 2) 22000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Voo = Veoca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —1025 —955 —870 mV ViN = V|4 (Max) Loading with

VoL Output LOW Voltage | —1830 | —1705 | —1620 | mv | O ViL(Min) 50010 —2.0V

VoHe Output HIGH Voltage —1035 mV VIN = ViH (Min) Loading with

VoLc Output LOW Voltage —1610 | mv | °rViL(Max) 500 to —~2.0V

VIH Input HIGH Voltage ~-1165 —870 mV Guaranteed HIGH Signal for All Inputs

ViL Input LOW Voltage -1830 —1475 mV Guaranteed LOW Signal for All Inputs

liL Input LOW Current 0.50 RA VIN = VL (Min)

IIH Input HIGH Current VIN = V|4 (Max)

Sh 265
An, Bp 340 KA
leg Power Supply Current —-80 —40 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the *“worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case” conditions.

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Vec = Veca = GND

Symbol Parameter Tc=0C Tc= +25C | Tc= *85C | yynye Conditions
Min Max Min Max Min Max

o f\;"_p:f‘aéi;’f;et'sgmpm 070 165 | 0.80 170 | 080 180 | ns

::t:: Z(’:’_";zgta:gliﬂfy 130 260 | 140 270 | 140 270 ns | Figures 7and2

:I}LE zgizsfg‘;%;’,‘":o% 020% | 045 130 | 045 130 | 045 130 | ns
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Commercial Version (continued)

PCC and Cerpak AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Voo = Veca = GND

Symbol Parameter Tc=0C Te = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay
tPHL Ag—-A7, Bo—B7 to Output 0.70 1.65 0.80 1.70 0.80 1.80 ns
tPLH Propagation Delay .
. i . . 1. A
tPHL So-S2 to Output 1.30 2.60 1.40 2.70 40 2.70 ns Figures 1and 2
trLH Transition Time
L 20% to 80%, 80% to 20% 0.45 1.30 0.45 1.30 0.45 1.30 ns
s, GG Skew, Gate to Gate TBD TBD TBD ps PCC Only
(Note 1)
Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Military Version—Preliminary
DC Electrical Characteristics
VEg = —4.2V to —5.7V, Voo = Voca = GND, Tg = —55°C to +125°C
Symbol Parameter Min Max Units Tc Conditions Note
VoH Output HIGH Voltage | _ _ 0°Cto
1025 870 | mV | o
—~1085 | —870 mV —55°C | ViN = V|4 (Max) Loading with 123
VoL Output LOW Voltage | _.aa0 | _1620 | mv 0°Cto | O ViL (Min) 500 to —2.0V ,
+125°C
-1830 | —1555 | mV —-55°C
VoHc Output HIGH Voltage | _ 0°Cto
1035 mv +£125°C
—1085 mV —55°C | Vin = Vi (Min) Loading with 123
VoL Output LOW Voltage —1610 | mv o°Cto | O ViL(Max) 50010 —2.0V
+125°C
—1555 [ mV —55°C
Viy Input HIGH Voltage _1165 | —870 mv —55°Cto | Guaranteed HIGH Signal for All Inputs 1234
+125°C e
Vi Input LOW Voltage _ _ —55°Cto | Guaranteed LOW Signal for All Inputs
1830 1475 | mV +125°C 1,2,8,4
L Input LOW Current —-55°Cto | Veg = —4.2V
050 PA ] 4125 | iy = Vi (Min) 23
IH Input HIGH Current
Sh 265 A 0°Cto
An, B : 340 L +125°C | Vgg = —5.7V 1,2,8
Sh 385 A _55C ViN = ViH (Max)
An, Bn 490 w
133 Power Supply Current _ _ —55°Cto | Inputs Open
87 30 mA £125°C 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at ~55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at —55°C, +25°C, and + 125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/VoL.
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Military Version—Preliminary (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Veca = GND

Tec= —55C | Tc=+25C | Tc = +125°C

Symbol Parameter Units Conditions Notes
Min Max Min Max Min Max

:g‘:: i:’_p:iag:f; etloa%utpm 050 240 | 060 230 | 070 3.00 | ns aa

::’:*: 2;"_":5:‘:%’:]2,‘3:’” 080 300 | 090 280 | 100 340 | ns | Figures 7and2

:I:': ;;i;?g%’;;:":o% w020% | 03 190 [ 040 180 | 030 210 | ns 4

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vg = Voca = GND

Te= —55C | Tg= +25°C | Te = +125°C

Symbol Parameter Units Conditions Notes
Min Max Min Max Min Max
teLH Propagation Delay 050 240 | 060 230 | 070 3.00 | ns
tPHL Ag-Az, Bg—B7 to Output 123
tpLH Propagation Delay ’
. i .9 . . X
tPHL So-Sp to Output 0.80 3.00 0.90 2.80 1.00 3.40 ns Figures 1and 2
tTLH Transition Time
tTHL 20% to 80%, 80% to 20% 0.30 1.90 0.40 1.80 0.30 2.10 ns 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately after power-up. This provides “cold start” specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.

Note 3: Sample tested (Method 5005, Table I) on each manufactured lot at + 25°C, Subgroup A9, and at +125°C and —55°C, temperatures, Subgroups A10 and
Al1.

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).

Test Circuitry
VER 0148
+1.05V L
Raill
I PULSE = A 24 23 22 21 20 1913
GENERATOR W 1 —
l —2 17—
= —J 3 16 p—
L1 ] -
~ 4 15
' =5 14—
— € 13
7 8 9 10 11 12
| T
A = SCOPE I
W CHAN B
E_CJ. L
254F I I 0.1 4F 1
Notes: = Vec T TL/F/10612-6

Voc