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Preface

Signetics would like to thank you for your interest in our products.

This handbook is meant to replace our 1990 ABT Advanced BiCMOS Interface Logic
data manual. It contains full Product Specifications for some parts covered by
Preliminary data in the previous manual. In addition, there are Product or Preliminary
Specifications on many new ABT or MB interface products. The MB2000 and MB4000
series are composed of two and four byte wide versions of the most used interface
components. These devices offer you all the benefits of QUBIC, our truly integrated
BiCMOS process. Using our fastest bipolar modules, combined with a sub-micron
CMOS you get high performance: very high speed, plus low, low power, plus high
output drive, plus excellent noise immunity, are now combined with the space-saving
advantages of “multiple byte” configurations in a single package.

Congratulations on making the right selection for your 1990's design needs.

Advanced BiCMOS Products
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Product Status

DEFINITIONS
Data Sheet Product Status Definition
Identification
This data sheet contains the design target or goal specifi-
Objective Specification Formative or in Design cations for product development. Specifications may
change in any manner without notice.
This data sheet contains a preliminary data and supple-
mentary data will be published at a later date. Signetics
Preliminary Specification Preproduction Product reserves the right to make changes at any time without
notice in order to improve design and supply the best
possile products.
This data sheet contains Final Specifications. Signetics
Product Specification Fuli Production reserves the right to make changes at any time without

notice in order to improve design and supply the best
possile product.
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Alphanumeric Index

74ABTXXX FAMILY

TYPE NO. DESCRIPTION PAGE
74ABT125 Quad buffer (3-State) Heeeteenereatete et e et et e s e s et s e b st e sh s e e e e neneesrber b 35
74ABT126 Quad buffer (3-State) .. . e eeteeeatereateneat ettt es et eaasee e et et et eaeee e e st et eh e senen st erenens 38
74ABT240 Octal inverting buffer (3-State) .. ettt eneas 41
74ABT241 Octal buffer/line driver (3-State) .........ccceeeeeeeeereceeeserienreesenaene et e 45
74ABT244 Octal buffer line driver (3-Stat@) ............c.cceieiriiiciirtcecccr s s s 52
74ABT245 Octal transceiver with direction pin (3-State) ..........ccceerirueirereeneniiiiii it e 59
74ABT273 Octal D flip-flop 66
74ABT373 Octal D-type transparent latch (3-State) .........cccvvecurrereeverierreereeesene e e eteseeaesesasste e eseeseeseenns 73
74ABT374 Octal D-type flip-flop; positive-edge trigger (3-State) ...........cccccerimmriininnniinn s 83
74ABT377 Octal D-type flip-flop with enable
74ABT534 Octal D-type flip-flop, inverting (3-State)
74ABT540 Octal buffer, inverting (3-State) ...
74ABT541 Octal buffer/line driver (3-State)
74ABT543 Octal latched transceiver with dual enable (3-State) .
74ABT544 Octal latched transceiver with dual enable, INVEING ........cccocvieereeieneeieereee e e
74ABT573 Octal D-type transparent latch (3-State).........
74ABTS574 Octal D-type flip-flop (3-State)
74ABT620 Octal transceiver with dual enable, inverting
74ABT623 Octal transceiver with dual enable, non-inverting (3-State)
74ABT640 Octal transceiver with direction pin, inverting (3-State)
74ABT646 Octal bus transceiver/register (3-State)
74ABT648 Octal bus transceiver/register, inverting (3-State)
74ABT651 Transceiver/register, inverting (3-State)
74ABT652 Transceiver/register, non-inverting (3-State) .
74ABT657 Octal transceiver with parity generator/checker (3-State) ............ccceeeureireucetneenieceee et eeenes
74ABT821 10-bit D-type flip-flop; positive-edge trigger (3-State)
74ABT823 9-bit D-type flip-flop with reset and enable; (3-State) ....
74ABT827 10-bit buffer/line driver, non-inverting (3-State) ..................
74ABT833 Octal transceiver with parity generator/checker (3-State) ..........cccoccreirerrierenirieneereeesesesesesseesessessnesesenes
74ABT834 Octal inverting transceiver with parity generator/checker (3-State)..........
74ABT841 10-bit bus interface 1atCh (3-STALE) .........c.ccerrrrreerirerreeeirere ettt sb e st st e e en et snasaeee
74ABT843 9-bit bus interface latch with set and reset (3-State)
74ABT845 8-bit bus interface latch with set and reset (3-State) ..
74ABT853 8-bit transceiver with 9-bit parity checker/generator and flag latch (3-State) .........c.ccccevvveureveennnns
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and flag latch (3-State)
74ABT861 10-bit DUS tranSCOIVET (B-State) .......ccccvurereeerereeriee et et sttt sse e st e st s seeeen
74ABT863 9-bit bUs transceiver (3-State) ..........ccouvcvereeereerrreerrenirereere ettt .
74ABT899 9-bit dual latch transceiver with 8-bit parity generator/checker (3-State) ..........ccceovevvereerevrrenennnne
74ABT2952 Octal registered transceiver (3-State)..........cocveuevevevennne . .
74ABT2953 Octal registered transceiver, iNVErting (3-Stale) .........c.cceweereeeeercrerrerrerenrreseet st sesesse e st seess s sssseseseenes
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Alphanumeric Index

MBXXXX FAMILY

TYPE NO. DESCRIPTION PAGE
MB2052 Dual octal registered transceiver (3-State) 277
MB2053 Dual octal registered transceiver, inverting (3-State) 282
MB2240  16-bit inverting buffer/line driver (3-State) 287
MB2241  16-bit buffer/line driver (3-State) 290
MB2244  16-bit buffer/line driver (3-State) 293
MB2245 Dual octal transceivers with direction pins (3-State) 298
MB2373  Dual octal D-type transparent latch (3-State) 302
MB2374  Dual octal D-type flip-flop; positive-edge trigger (3-State) 306
MB2541  Dual octal bufferfline drivers (3-State) 310
MB2543 Dual octal latched transceivers with dual enable (3-State) 313
MB2623  Dual octal transceiver with dual enable, non-inverting (3-State) 318
MB2646 Dual octal bus transceivers/registers (3-State) .........cccceverereererinresensreeresenessessssessessesssseescssessessassssessessossssassmsenesns 321
MB2652 Dual octal transceivers/registers, non-inverting (3-State) 326
MB4245 Quad octal transceivers with direction pins (3-State) ..........cccevvuevniiirenrniinnsine s 331

June 1991 4



Signetics Advanced BiICMOS Products

Functional Index

74ABTXXX FAMILY

TYPE NO.

DESCRIPTION PAGE

Buffers/Line Drivers

74ABT125 Quad buffer (3-State)

74ABT126 Quad buffer (3-State) ....

74ABT240 Octal inverting buffer (3-State)

74ABT241 Octal buffer/line driver (3-State)

74ABT244 Octal buffer line driver (3-State)

74ABT540 Octal buffer, inverting (3-State)

74ABT541 Octal buffer/line driver (3-State) .........

74ABT827 10-bit buffer/line driver, non-inverting (3-State)

Flip-Flops

74ABT273 Octal D flip-flop .....cocueemeiiirecceccecccne

74ABT374 Octal D-type flip-flop; positive-edge trigger (3-State)

74ABT377 Octal D-type flip-flop with enable

74ABT534 Octal D-type flip-flop, inverting (3-State)

74ABT574 Octal D-type flip-flop (3-State) ...........

74ABT821 10-bit D-type flip-flop; positive-edge trigger (3-State)

74ABT823 9-bit D-type flip-flop with reset and enable; (3-State) ....

Transceivers

74ABT245 Octal transceiver with direction pin (3-State)...... ettt et st s aen s 59
74ABT620 Octal transceiver with dual enable, INVErting ............cccceeireienineiinin e 153
74ABT623 Octal transceiver with dual enable, non-inverting (3-State) .........cecceveerreereveerneeseeenenenrens .156
74ABT640 Octal transceiver with direction pin, inverting (3-State) .163
74ABT657 Octal transceiver with parity generator/checker (3-State) ...........ccceeveererierrscnirnneee .199
74ABT833 Octal transceiver with parity generator/checker (3-State) ........... .220
74ABT834 Octal inverting transceiver with parity generator/checker (3-State) .............. .224
74ABT853 8-bit transceiver with 9-bit parity checker/generator and flag latch (3-State) ............ ....238
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and flag latch (3-State) .............ccceueuenee. ....242
74ABT861 10-bit bus transceiver (3-State) .........cccecuereerercreeenrenercnreseseseeeerenns . .246
74ABT863 O-bit DUS tranSCOIVET (B-StAQ) .....c.ccoveuiceireeeririirieetre ettt ea ettt e sttt st st e se e saeae 249
Registered Transceivers

74ABT543 Octal latched transceiver with dual enable (3-State) ...........cccerreirenesennrece e 119
74ABT544 Octal latched transceiver with dual enable, INVErtING ............cccoeiiiieniniennn e 130
74ABT646 Octal bus transceiver/register (3-State) ettt et et e seeen e 166
74ABT648 Octal bus transceiver/register, iNverting (3-State) ...........ccoeueeerrierereininirecrireseet et 178
74ABT651 Transceiver/register, inverting (3-State) ..........ccceeurnmeeeinerceenenreceeeeenene . ..191
74ABT652 Transceiver/register, NON-INVEING (B-StALO) .......cceueueeimrrereerreririreerereiiistsesese s e s sese et s et seaeeessenens 195
74ABT2952 Octal registered transceiver (3-Stat)...........cooerireeiiieentirereneetre et et seese b eseseutse st e et esassst e s bt enesetesen 257
74ABT2953 Octal registered transceiver, inverting (3-State) ..266
Latches

74ABT373 Octal D-type transparent latch (3-State)

74ABT573 Octal D-type transparent latch (3-State)

74ABT841 10-bit bus interface latch (3-State) .... .
74ABT843 9-bit bus interface latch with set and reset (3-State) ettt et r e s b eaee 231
74ABT845 8-bit bus interface latch with set and reset (3-State) 235
74ABT899 9-bit dual latch transceiver with 8-bit parity generator/checker (3- State) ..................................................... 253
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Functional Index

TYPE NO. DESCRIPTION PAGE
Devices with Parity
74ABTE57 Octal transceiver with parity generator/checker (3-State) 199
74ABT833 Octal transceiver with parity generator/checker (3-State) 220
74ABT834 Octal inverting transceiver with parity generator/checker (3-State) 224
74ABT853 8-bit transceiver with 9-bit parity checker/generator and flag latch (3-State) 238
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and flag latch (3-State) ...........ccoeereeurnecenen. 242
74ABT899 9-bit dual latch transceiver with 8-bit parity generator/checker (3-State) 253
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Functional Index

MBXXXX FAMILY

TYPE NO. DESCRIPTION PAGE
Buffers/Line Drivers
MB2240  16-bit inverting buffer/line driver (3-State) 287
MB2241  16-bit buffer/line driver (3-State) 290
MB2244  16-bit buffer/line driver (3-State) ..293
MB2541  Dual octal buffer/line drivers (3-State) 310
Flip-Flops
MB2374  Dual octal D-type flip-flop; positive-edge trigger (3-State) ...........cccccerueueuerereemenseresseesecnsiessseresessssssesesesessesenene 306
Transcelvers
MB2245  Dual octal transceivers with direction pins (3-State) .... 298
MB2623  Dual octal transceiver with dual enable, non-inverting (3-State).. 318
MB4245 Quad octal transceivers with direction pins (3-State) ...........ccevueuruereuerreeerrrunueinrirereresesereressessesesessaesesesesens 331
Registered Transceivers
MB2052  Dual octal registered transceiver (3-State) 277
MB2053  Dual octal registered transceiver, inverting (3-State) 282
MB2543  Dual octal latched transceivers with dual 8nable (3-State) ............ccceeurereerrereneneneeerenereseserenee e seaeses s s e sssesesenns 313
MB2646  Dual octal bus transceivers/registers (3-State) ..........ccecvevemrerreuiuriemrerestereniesnensceesesencacne e sessscsesesesesssesensasassensns 321
MB2652 Dual octal transceivers/registers, non-inverting (3-State) 326
Latches
MB2373  Dual octal D-type transparent 1atch (3-State) ...........ccceerreerrrrererereerssesenseseseseseeneesesesessssressessssssessesesensans 302
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74 ABT XXX X

Ordering Information

Package Designation

N = Plastic Dual In-Line Package
D = Plastic Small Outline Dual In-Line

MB  XXXX X

1

3 Character Device Number
Designates Advanced BiCMOS TTL Process

74 = Commercial Operating Temperature Range
-40°C to +85°C

Package Designation

B = Plastic Quad Flat Pack Package

4 Character Device Number

Designates MULTIBYTE Products

TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE
D = Plastic Small Outline
Tamo = -40°C to +85°C 7AABTXXX N = Plastic Dual In-Line
MBXXXX B = Plastic Quad Flat Pack

June 1991
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Introduction to ABT and MULTIBYTE

INTRODUCTION

A true BiCMOS process, such as QUBIC,
gives an integrated circuit designer a great
deal of freedom in approaching the optimum
requirement goals of the system designer.
The input and output structures can be de-
signed in such a way that they are optimum
from a system standpoint. Noise characteris-
tics such as ground bounce and EMI can be
minimized without performance degradation.
Speed can be maximized towards that of the
fastest bipolar devices and power dissipation
can be greatly reduced below even pure
CMOS approaches.

QUBIC PROCESS

The QUBIC BiCMOS process from Signetics
is truly a major achievement in semiconduc-
tor process technology. With equal emphasis
on optimization of the CMOS as well as the
bipolar devices, the process offers 13GHz
bipolar NPN devices, one micron NMOS de-
vices, and one micron PMOS devices, alto-
gether with three layers of AVCu interconnect.
The devices are completely free of latch—up,
have high ESD protection, show no electro-

migration, and, due to low bipolar reverse
leakage currents and lightly doped CMOS
drains, show extremely long reliability life-
times. From an electrical performance stand-
point, the results of this process are clear.

AC CHARACTERISTICS

Speed is almost always the first characteristic
considered when choosing an integrated cir-
cuit. With bus frequencies constantly on the
rise and the demand for greater data transfer
rates continuously increasing, bus interface
devices have become especially sensitive to
speed. Figure 1 clearly shows the advantage
of Signetics ABT Advanced BiCMOS inter-
face devices.

Supply voltage and temperature stability is
also an important feature of a product. Figure
1 shows the propagation delay versus
change in the supply voltage and change in
temperature. The temperature stability of
ABT and MULTIBYTE devices is again a by—
product of the process technology. A bipolar
transistor generally becomes faster with in-
creases in temperature and a CMOS transis-

tor slows down with an increase in tempera-
ture. The effective addition of these two phe-
nomena create the desirable feature shown in
the figure. The flat slope of these curves es-
sentially removes the variables of power sup-
ply and temperature from a designer’s list of
considerations. It also ensures that the de-
vice will be more resistant to unexpected sys-
tem deviations from supply and temperature
norms.

INPUT CHARACTERISTICS

The ABT Advanced BiCMOS and MULTI-
BYTE bus interface devices have TTL input
electrical levels, guaranteed switching be-
tween 0.8V and 2.0V (typically 1.6V) in order
to be driven by TTL or CMOS level buses.
They have the desired CMOS characteristic
of very low input current loading and input
capacitance in the 3 — 4pF range. This fea-
ture ensures that the devices lightly load the
buses they are interfacing to, allowing the
devices to be driven from lower output cur-
rent devices on a local bus, thus allowing
higher system integration.

tpLy vs Temperature (Tamp)

tpuL vs Temperature (Tamb)

C, = 50pF, 1 Output Switching C = 50pF, 1 Output Switching

o An to Bnor Bn to An R An to Bn or Bnto An

5 5
MAX MAX

4 4

23 23 4.5V¢e

4.5Vce 5-5VCO

2 5.5Vee 2

1 MIN 1 MIN

0 0

55 -35 -15 S5 25 45 65 85 105 125 55 -35 -15 5 25 45 65 85 105 125

DC °C

Figure 1. Propagation Delay (74ABT Function)
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VoL vs loL Vou vs lon
Vee = 5.0V, Tamp = 25°C Vee = 5.0V, Tamb = 25°C
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-40 -
-0 )
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I
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-120 /
-0 /
-160
-180 Jl/
-200
0 05 1 15 2 25 3 35 4 45 5
Vou
For All ABT/MULTIBYTE Execpt 20-pin Products
Figure 2. Voltage vs Current

OUTPUT CHARACTERISTICS

The BiCMOS interface devices have TTL out-
put electrical levels, guaranteeing a Vg of
0.55V (typically 0.4V) while sinking 64mA and
guaranteeing a Vop level of 2.0V (typically
3.1V) while sourcing 32mA. Unlike a pure bi-
polar output structure, these outputs will ef-
fectively "turn—off” when the output is in the
High state or the disabled state and will not

April 1991

contribute to Igc. This causes Iccy and Igcz
values to be essentially zero. When the
output is in the Low state, the device will
show some Igcy but this value is less than
most equivalent bipolar devices by a factor of
three to four.

In order to effectively drive heavily loaded
local bus applications or almost all backplane
or system bus applications, high output cur-

12

rent drivers are required. The Signetics ABT
and MULTIBYTE devices provide as standard
64maA loL, enough current for nearly all bus
driving applications. Figure 2 shows the out-
put current versus voltage characteristic for
an ABT output structure. This clearly shows
the ability of the output to source and sink
large amounts of current to and from the bus
to which it is interfaced.
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100

POWER DISSIPATION

Device power dissipation is of greater con-
cern now than it was only a few years ago.
The largest influence on this trend is almost
certainly the move towards smaller, more
compact systems and their related reliability
concerns. Along with this, the increased pop-
ularity of surface mount devices has driven
heat dissipation specifications towards zero.
No longer can ten interface devices sitting
disabled on a bus be allowed to dissipate five
watts of power. The ABT and MULTIBYTE
devices from Signetics will be guaranteed to

April 1991

dissipate typically zero power (mW) when
disabled or in the High state.
Itis certainly true that static power dissipation

is not the entire story. The device, after all,
will be in a critical path and will, therefore, be

under some p © from the devices to
which they are interfaced to operate. Figure 3
illust the relative current tion of

a popular octal device when the device is un-
der operation. Each output is loaded with a
50pF load and counts through a binary code
from 00000000 to 11111111 at the given fre-

quency.

It is common knowledge that pure CMOS de-
vices perform rather poorly with respect to
power dissipation at very high frequencies. It
can also be noted, however, that pure bipolar
devices also show a positive, non—-zero slope
of Icc versus frequency. The figure shows
that the ABT BiICMOS parts will consume
roughly the same amount of delta current ver-
sus delta frequency (slope) as bipolar/other
BICMOS, but its overall magnitude is approxi-
mately 100mA less than a pure bipolar ap-
proach over the entire frequency range and
40mA less than a competing BICMOS ap-
proach.
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25

7 outputs switching, Voc = 5V,
Cy = 50pF,Tamb = 25°C

Vore (V)
Signetics Corner Center Adv. Competitor
ABT Pin Adv. Pin Adv. Bipolar BICMOS
CMOS CMOS
Figure 4. Ground Bounce Voltage (74ABT245 Function)
NOISE ground bounce voltage (Voyp). Sigﬁetks vices allow for faster, high drive applications .

Ground and V¢c noise generated by an-inte-
grated circuit has been greatly recognized as
an undesirable feature that needs to be ad-
dressed by the IC manufacturer and not by
the system designer alone. Supply noise
causes numerous problems ranging from
propagation delay degradation to logic errors
to EMI/FCC failures. Considerable attention
has been focused on noise and its related
issues and Figure 4 shows a comparison of
various devices available and their equivalent

74ABTXXX devices have been responsibly
designed to exhibit less than 800mV of
ground noise which can be observed in Fig-
ure 4.

CONCLUSION

Signetics Advanced BiCMOS interface logic
begins a new chapter in interface logic per-
formance. Using a new revolutionary inte-
grated bipolar and CMOS process, the de-

14

while lowering power dissipation to previously
unreachable levels. High speed and high
drive were not acquired at the cost of high
power dissipation, increased bus loading, or
increased noise. Together with support from
the widest range international supplier of logic
devices in the world, Signetics 74ABTXXX
Advanced BiCMOS interface logic devices
have become the high performance interface
logic of choice.
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Quality and Reliability

SIGNETICS’ QUALITY PROGRAM
In 1979, Signetics recognized that quality
was becoming a major competitive issue, not
only in the semiconductor business but also
in other industries. Increases in the volume of
products imported from the Far East (steel,
automobiles, and consumer products) sent
strong signals that new competitive forces
were at work.

An investigation into a variety of quality pro-
grams was started. The company realized
that quality improvement would require a con-
tribution from all employees. Management
commitment and participation, however, was
recognized as the primary prerequisite for this
program to work successfully. Resources re-
quired for the resolution of defects were
under management control.

In 1980 a program was developed which fo-
cused on quality management. Rearranging
previous quality control philosophies, we de-
veloped a decentralized, distributed quality
organization and simultaneously installed a
Quality Improvement Process (QIP) based on
the 14-Step improvement program advocated
by Phil Crosby. The process was formally be-
gun company-wide in 1981. Since then sub-
stantial progress has been made in every as-
pect of our operations. From incoming raw
material conformance to improvements in
clerical errors — every department and indi-
vidual is invoived and striving for Zero De-
fects. Zero Accept sampling plans and Zero
Defects warranties are evidence of our ongo-
ing commitment to and progress in quality.
Over the past decade, Signetics has
achieved a 90 fold improvement in product
electrical quality, 30 fold improvement in
product mechanical quality and a 20 fold
improvement in product reliability.

Today the quality improvement process has
evolved to Total Quality Management (TQM)
having a far-reaching impact on all aspects of
our business. Customers are provided with
products of refined electrical and mechanical
quality. TQM requires a clear set of manage-
ment principles which mandate systems and
measurements consistent with stated objec-
tives. TQM endorses and utilizes the seven
major examination categories of the U.S.A.
Malcolm Baldrige National Quality Award.
Together, the examination categories address
all major components of an integrated, pre-
vention based system built around continuous
improvement and customer satisfaction.

ZERO DEFECTS WARRANTY

In recent years, American industry has de-
manded increased product quality of its IC
suppliers in order to meet growing interna-
tional competitive pressure. As a result of this

June 1991

quality focus, it is becoming clear that what
once was thought to be unattainable— Zero
Defects— is, in fact, achievable.

Signetics offers a Zero Defects Warranty
which states that we will take back an entire
lot if a single defective part is found. This pre-
cedent setting warranty implemented in 1985
effectively ended the IC industry’s “war of the
AQLs" (Acceptable Quality Levels). The on-
going efforts of IC suppliers to reduce PPM
(Parts Per Million) defect levels is now a com-
petitive customer service measure. This in-
tense commitment to quality provides an ad-
vantage to today’s electronics OEM. That ad-
vantage can be summed up in four words:
Reduced Cost of Ownership.

As IC customers look beyond purchase price
to the total cost of doing business with a ven-
dor, it is apparent that a quality-conscious
supplier represents a viable cost reduction
resource. Consistent high-quality circuits
reduce requirements for expensive test
equipment and personnel, and allow for
smaller inventories, less rework, and fewer
field failures. Programs such as Self Qualifi-
cation and Ship-To-Stock implemented in
1984 and Cycle Time Management (CTM)
implemented in 1990 help reduce cost of
ownership.

STATISTICAL PROCESS
CONTROL (SPC)

Although application of statistics in our pro-
cess development and manufacturing activi-
ties goes back to the early 1970’s, the corpo-
rate-wide emphasis on Statistical Process
Control (SPC) did not come until mid-1984.

A natural evolution of our quality improve-
ment process made introduction of SPC and
other related programs an inevitable event.
SPC was, therefore, introduced under the
QIP umbrella. The Crosby definition of Quali-
ty, “Conformance To Requirements (Specifi-
cation)” was expanded to include “Confor-
mance To Specified Targets”. The measure-
ment definition of “continuous improvement”
was expanded to include “Continuous Reduc-
tion of Variability Around the Specified
Target”.

The objective of SPC is to introduce a sys-
tematic and scientific approach to business
and manufacturing activities. This approach
utilizes sound statistical theory. Managers are
expected to be able to turn data into informa-
tion and to make decisions solely on data
(not perception).

The most critical and challenging aspect of
implementing SPC is the establishment of a
discipline within the operating areas so that
decision making is fundamentally based on
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verifiable data and so that actions are docu-
mented. The other is the realization that sta-
tistical tools merely point out the problems
but are not themselves solutions. The burden
of action on the process is still on the shoul-
ders of the person that implemented it. In or-
der to implement SPC effectively, three steps
are continually followed:

Documenting and understanding the process
and using process flow charts and
component diagrams.

1. Establishing data collection systems and
using SPC tools to identify process prob-
lems and opportunities for improvement.

2. Acting on the process and establishing
guidelines to monitor and maintain
process control.

3. Acting on the process and establishing
guidelines to monitor and maintain
process control.

Repeating steps 1-3 again.

These fundamentals are the basis of estab-
lishing specifications and operating philoso-
phy with respect to SPC. We believe a solid
foundation creates a permanent system and
accelerates our quality improvement process.

CYCLE TIME MANAGEMENT
Cycle Time Management efforts are focused
on Design-Development Process Respon-
siveness and Make-Market Process Respon-
siveness. Both are aimed at reducing the
cycle time of tasks from current performance
(Baseline) to entitiement (Using Existing Re-
sources) then to improved entitlement and
theoretical limit. Design-Development fo-
cuses on getting the right products and
processes to production within the market
window interval. Make-Market concentrates
on getting product into the customers hands
within Customer Lead Time Requirements.
Cycle time management directly links to qual-
ity improvement in its requirement for task
barrier identification at the root cause level
and removal of those barriers (e.g. eliminat-
ing causes of rejects thereby eliminating re-
work or product sort). Also, the acceleration
of results from reducing cycle time increases
the frequency of events thereby increasing
the cycles of learning required for quality
improvement.

QUALITY PERFORMANCE

Our Quality Improvement Process has in-
fluenced our entire production cycle - from
the purchases of raw materials to the ship-
ment of finished product. The involvement of
all areas of the company has resulted in
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impressive quality improvements. A tradition-
al quality gauge is final electrical and visual/
mechanical product defect levels as mea-
sured upon first submittal results at outgoing
Quality Assurance gates; Estimated Procéss
Quality. This is the PPM Level at our outgoing
inspection for all accepted and rejected lots.
(See Figures 1 and 2.) Current product ship-
ments routinely record below 20PPM (Parts
Per Million) electrical defect levels and
150PPM visual/mechanical defect levels.
Since we utilize zero accept sampling on all

finished production inspection, any lot with
one or more rejects is 100 percent rejected.

The most meaningful measure in our product
quality is how we measure up to our custom-
er’s expectations. Many customers routinely
send us incoming inspection data on our
products. One major mainframe manufacturer
has reported zero defects in electrical, visu-
al-mechanical, and hermeticity and has re-
ported a 100 percent lot acceptance rate on
the Standard Products Group product for

over a year. Signetics is very appreciative of
the recognition given by customers. In the
past 3 years, Signetics has received over 50
formal commendation plaques from custom-
ers in recognition of Quality, Delivery and
Service. Due to this type of performancs, an
increasing number of our customers are elim-
inating expensive incoming inspection testing
and have begun implementation of the
Ship-to-Stock Program. (See Figure 3.)

1981 1982

1083

1984 1985 1988 1987 1988 1989

3.4 (8 Sigma)

1994 projection
YEAR

Figure 1. Electrical Product Quality Based on First Time Q.A. Submission Resulits

1981 1982

1983

1984 1985 1986 1987 1988

1989

3.4 (6 Sigma)
1
1990 1994 prgjection

YEAR

Figure 2. Visual/Mechanical Product Quality Based on First Time Q.A. Submission Results
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CUSTOMERS

100

1984| 1985 | 1986 | 1987| 1988 | 1989 | 1990

m Asia Customers 4
Euro Customers 8 19 35 42

VA US.Customers | 6 | 14 [ 27 | 36 | 56 | 68 | 73

Figure 3. Signetics Ship-To-Stock Customer Growth

SHIP-TO-STOCK PROGRAM
Ship-to-Stock is a formal program developed
at the request of our customers to help them
reduce their costs by eliminating incoming
test and inspection. Through close work with
these customers in our quality improvement
program, they became confident that our de-
fect rates were so low that the redundancy of
incoming inspections and testing was not
only , but unnec y. They also
saw that added component handling
increased the potential of causing defects.

Ship-to-Stock is a joint program between
Signetics and a customer which formally cer-
tifies specific parts to go directly into the
customer’s assembly line or inventory. This
program was developed at the request of
several major manufacturers after they had
worked with us and had a chance to experi-
ence the data exchange and joint corrective
action occurring as part of our quality
improvement program.

Manufacturers using large volumes of ICs,
those who are evaluating Just-in-Time deliv-
ery programs, or those who want to reduce or
avoid high-cost incoming inspection are
strongly encouraged to participate in this
worthwhile program. Contact your local sales
rep tative for further tance and
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information on how to participate in this
program.

SUMMARY

The Quality Improvement Program has had a
far-reaching impact on all aspects of our busi-
ness. It has, of course, provided our custom-
ers with products of improved electrical and
mechanical quality and has provided us with
a method of managing product reliability im-
provement to ensure that our products
continue to perform as specified.

The corrective action teams that work to elim-
inate the cause of defects are committed to
producing highly reliable integrated circuits
and, as demonstrated by our continually im-
proved product reliability perfformance, we are
well on the way to achieving our objective,
ZERO DEFECTS.

RELIABILITY ASSURANCE
PROGRAMS

Focus on Product Reliability

From 1981 to 1984, continuing improvements
in process and material quality had a
significant impact on product reliability.
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Since 1984, the company has intensified its
effort to markedly improve product reliability.
Corporate Reliability Engineering, Group and
Plant Reliability Units and Manufacturing En-
gineering work jointly on numerous improve-
ment activities. These focused activities en-
hance the reliability of future products by
providing improved methods for reliability
assessment, increased understanding of fail-
ure physics, advanced analytical techniques,
and aid in the development of material and
processes.

RELIABILITY MEASUREMENT
PROGRAMS

Comprehensive product and process qualifi-
cation programs have been developed to as-
sure that our customers are receiving highly
reliable products for their critical applications.
Additionally, ongoing reliability monitoring
programs, SURE Il and Product Monitor,
sample standard production on a regularly
established basis (see Table 1).
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Table 1.

Reliability Assurance Programs

RELIABILITY FUNCTION

TYPICAL STRESS

* FREQUENCY

New Process Qualification

High Temperature Operating Life
Temperature-Humidity, Biased, Static
High Temperature Storage Life
Pressure Pot

Temperature Cycle

Each new wafer fab process

New Product Qualification

High Temperature Operating Life

- | Temperature-Humidity, Biased, Static

High Temperature Storage Life
Pressure Pot

Temperature Cycle

Electrostatic Discharge Characterization

Each new product family

SURE il

High Temperature Operating Life
Temperature-Humidity, Biased, Static
High Temperature Storage Life
Pressure Pot

Temperature Cycle

Each fab process family, every four weeks

Product Monitor

Pressure Pot

Each plastic package type and technology
family at each assembly plant, every week

DESCRIPTION OF STRESSES

High Temperature Operating Life
Static High Temperature Life (SHTL) stress-
ing applies static DC bias to the device. This
has specific merit in detecting ionic contami-
nation problems which require continuous
uninterrupted bias to drive contaminants to
the silicon surface. The voltage bias must be
maintained until the devices are cooled down
to room temperature from the elevated life
test temperature. Dynamic High Temperature
Life (DHTL) stressing is not as effective in
detecting such problems because the bias
continuously changes, intermittently generat-
ing and healing the problem. For this reason,
SHTL has typically been used as the acceler-
ated life stress for Logic products. DHTL is
useful for products such as memory and mi-
cro-processor/controller where a large portion
of the area can only be accessed by dynamic
means.

HTSL-High Temperature Storage
Life )

This stress exposes the parts to elevated
temperatures (150°C-175°C) with no applied
bias. For plastic packages, 175°C is the high
end of its safe temperature region without

minimizes the device power dissipations and
maximizes the applied voltages. Higher pow-
er dissipations tend to lower the humidity lev-
el at the chip surface and lessen the
corrosion susceptibility.

TMCL-Temperature-Cycling, Air
to Air

The device is cycled between the specified
upper and lower temperature without power
in an air or Nitrogen environment. Normal
temperature extremes are -65°C and +150°C
with a minimum 10 minute dwell and 5 minute
transition per MIL-STD-883C, Method
1010.5, Condition C. This is a good test to
measure the overall package to die mechani-
cal compatibility, because the thermal expan-
sion coefficients of the plastic are normally
very much higher than those of the die and
leadframe. However, for large die the stress
may be too severe and induce failures that
would not be expected in a real application.

PPOT-Pressure Pot

This stress exposes the devices to saturated
steam at elevated temperature and pressure.
The standard condition is 20 PSIG which oc-
curs at a temperature of 127°C and 100%
RH. The stress is used to test the moisture

accelerating untypical failure h

This test is intended to accelerate potential
mechanical package-related failure mecha-
nisms such as Gold-Aluminum bond integrity
and other process instabilities.

THBS-Temperature-Humidity,
Blased, Static

The accelerated temperature and humidity
bias is performed at 85°C and 85% relative
humidity (85°C/ 85% RH). In general, the
worst case bias condition is the one which
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tance of plastic encapsulated devices.
The plastic encapsulant is not a moisture bar-
rier and will saturate with moisture within 72
hours. Since the chip is not powered up the
chip temperature and relative humidity will be
the same as the autoclave once equilibrium is
reached. Because the steam environment
has an unlimited supply of moisture and amp-
le temperature to catalyze thermally activated
events, it is effective at detecting corrosion
problems, contamination induced leakage
problems, and general glassivation stability
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and integrity. It is also a good test for both
package integrity (cracks in the package),
and for die cracks (the moisture swells the
plastic enough to stress the die; also the
moisture causes leakage paths in the crack
itself).

PRODUCT AND PROCESS
PROGRAMS

Qualification activity is centered around new
products and processes and changes in prod-
ucts and processes. The goal is to assure
that the products can meet the qualification
requirements prior to general release, and on
an ongoing basis to demonstrate confor-
mance to those requirements. The nature and
extent of reliability stressing required de-
pends on the type of change and the amount
of applicable reliability data available.

A full qualification may include Early Failure
Rate (EFR), Intrinsic Failure Rate (IFR), and
Environmental Endurance Stressing. Such
stress plans are reserved for introductions or
changes that involve new or untested materi-
al or processes and, as such should be sub-
jected to the maximum reliability interroga-
tion. This normally entails a full range of
biased and unbiased temperature and humid-
ity stresses along with thermo-mechanical
stresses.

For changes that are of limited scope, the full
range of qualification stressing may not be
warranted. In these instances, the nature and
extent of the change is examined and only
those stresses which provide a valuable mea-
sure of the change, or those which will detect
potential weakness, are performed.
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SELF-QUAL PROGRAM (SQP)
Self-Qual is a joint program between Signet-
ics and a customer that formally communi-
cates the qualification activities for a new or
changed product, process, or material. The
Self Qual process provides our customer’s
engineering groups an opportunity to partici-
pate in the development of the qualification
plan. During the qualification process, cus-
tomers may audit the project, and can receive
interim updates of qualification progress.
Upon completion, formal detailed engineering
reports are provided.

The major impact to the customer comes
from the reduced workload on the component
engineering and qualification groups. These
engineering resources generally divide their
time between routine qualification activity and
problem resolution on critical components. By
eliminating the need to perform qualification
for one of the basic vendor changes the cus-
tomer component engineer can spend more
of his time resolving the critical product is-
sues. In addition, the total amount of stress
hardware needed to perform qualification life
tests and other environmental evaluations
can be reduced, saving the customer facility
costs and reducing operating expense.

Self-Qual is a no-risk proposition for the cus-
tomer. Each Self-Qual proposal provides a
detailed description of what we are changing
and why. It includes a detailed plan of what
wae intend to do to establish the reliability of
the products affected. If the customer wishes
to have product added to the plan or select
some additional stresses, or prefers alterna-
tive stress conditions, Signetics will do
everything possible to accommodate those
requests. After that, if the customer is still
uncomfortable with the recommended
change, they are under no obligation to ac-
cept our data, and they may also perform
their own qualification program. Customers
who are interested in participating in this
program should contact their local sales
representative or the Corporate Reliability
Engineering department directly.

SURE Il RELIABILITY
MONITORING PROGRAM

In order to implement an improvement pro-
gram, a standard measure of performance
was needed. The results from the SURE il
Reliability Monitoring Program are used as
basic ongoing measures of product reliability
performance. This program samples all

generic families of products manufactured
and utilizes standardized stress methods and
test procedures. This system is augmented
by new product and process qualification
activities and infant mortality monitoring pro-
grams. A measurement philosophy was
adopted based on the premise of continual
improvement toward our performance stan-
dard of zero defects. We also increased our
standard Pressure Pot stress conditions from
15 PSIG/1215C to 20 PSIG/1275C. This
reduced stress duration from 168 hours to 72
hours, and increased high volume sampling,
which increased sensitivity to low defect lev-
els. Our standard monitoring program, SURE
111, includes the stress conditions as de-
scribed in Table 2. The continuous improve-
ment results are shown in Figure 4. Signetics
Reliability Index as Failure Per Million (FPM).
The FPM value includes all rejects from all
accelerated stresses divided by total units
submitted to all st . This is a relati
number used to manage continuous reliability
improvement. It should not be interpreted as
an expected failure rate. Failure rate informa-
tion is provided in the Signetics Product
Reliability Summary Report available to all
customers.

1986

1987 1988 1989 1990

* Fallures during product lifetime at customer less than 3.4PPM (6 Sigma)

Figure 4. Signetics Reliability Index
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PRODUCT MONITOR

In addition to the SURE Il program, each
assembly plant performs Pressure Pot
(20PSIG, 1275C, 72hours) reliability monitors
on a weekly basis for each molded package
type by pin count. The purpose of this
program is to monitor the consistency of the
assembly operations for such attributes as
molding quality and die attach and wire bond
integrity. This data is reported back to man-
ufacturing operations and corporate and
group reliability and quality assurance depart-
ments by electronic mail each week.

RELIABILITY EVALUATION

In addition to the product performance moni-

tors encompassed in the SURE Il program,

Corporate and Group Reliability Engineering

departments sustain a broad range of evalua-

tion and qualification activities. Included in

the engineering process are:

® Evaluation and qualification of new or
changed materials, assembly/wafer-fab
processes and equipment, product
designs, facilities, and subcontractors.

@ Devices or generic group failure rate
studies.

Table 2.

® Advanced environmental stress
development.

® Failure mechanism characterization and
corrective actior/prevention reporting.

The environmental stresses utilized in the
engineering programs are similar to those
utilized for the SURE Il program; however,
more highly accelerated conditions and ex-
tended durations typify these engineering
projects. Additional stress systems such as
biased pressure pot, power-temperature cycl-
ing, and cycle-biased temperature-humidity,
are often included in some evaluation
programs.

STRESS FACILITY QUALITY

Quality improvement has reached all func-
tional areas of the company, and the reliability
stress laboratories are no exception. Corpo-
rate Reliability Laboratory (CRL) is one of the
many areas where the benefits of the quality
improvement process pays repeated divi-
dends.

SURE il Reliability Monitoring Programs

CRL utilizes stress which accelerate failure
rates hundreds to thousands of times, requir-
ing precision and control to make reliability
data meaningful. Stress loading schedules
are maintained with absolute regularity and
chambers are never off-line beyond sched-
uled loading plans. Board currents are re-
corded prior to and at each interval on biased
stresses, and monitoring of in-oven currents
is conducted daily.

Thermal modeling of the Temperature Cycling
systems has been accomplished and all
loads are carefully weighed to ensure that
thermal ramps are consistent.

Pressure Pot and Biased Pressure Pot sys-
tems utilize microprocessor controllers, and
are accurate to within 0.1 degree centigrade.
Saturation is guaranteed via automatic timing
cireuits, and a host of fail-safe controls en-
sure that test groups are never damaged.

Electrostatic discharge (ESD) handling pre-
cautions are standard procedures in the labo-
ratories, and the occurrences of devices lost,
zapped, or overstressed have become almost
non-existent.

RELIABILITY FUNCTION

STRESS CONDITIONS

Static High Temperature Operating Life (SHTL)

Tj> 150°C, Ta = 125°C to 150°C,
Biased condition = Static,

Veec = MAX,

Duration = 1000 hours

High Temperature Storage Life (HTSL)

Ta= 150°C,
Biased condition = None,
Duration = 1000 hours

Temperature-Humidity, Biased, Static (THBS)

Ta=85°C +3°C,
Humidity = 85% RH + 5%,
Biased condition = Static,
Voe = MAX,

Duration = 1000 hours

Temperature Cycling (TMCL)

Ta = -65°C (+0°C -10°C) to +150°C ( +10°C -0°C), Air-to-Air,
Dwell time = 10 minutes minimum each extreme,

Biased condition = None,

Duration = 1000 cycles for plastic package, 300 cycles for ceramic package

Pressure Pot

Ta=127°C £2°C, 20 PSIG +0.5 PSIG (PPOT).

100% saturated steam,
Biased condition = None,
Duration = 72 hours

NOTE: Vg = MAX is generally equal to Vg = MAX as specified in data handbook
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RELIABILITY IMPROVEMENT
PROGRAMS

Recent reliability improvement programs that
enhance product reliability performance in-
clude a series of activities addressing failure
rate reduction in thermal cycling stresses,
particularly on large die. Other reliability im-
provement programs invoived the use of Sili-
con Nitride and other technologically ad-
vanced passivation systems to increase the
high humidity resistance of sensitive
products.

Reducing early life failures became a major
focus in 1986. Numerous corrective action
teams established high volume monitors ca-
pable of accurately describing parts per mil-
lion (PPM) level infant failure rates. From
data produced via these monitors, improve-
ment in wafer fabrication process and assem-

bly process technologies occurred to mini-
mize integrated circuits defect levels. The

Early Failure Rate (EFR) level was driven

from 521 FPM in 1987, 398 FPM in 1988,

252 FPM in 1989 to less than 100 FPM in
1990.

MANUFACTURING FACILITIES
Signetics, as part of a multinational corpora-
tion, utilize manufacturing facilities for wafer
fabrication, package assembly, and test in
three states and five overseas countries as
shown in Table 3. Wafer fabrication is per-
formed in fabs which report to the Product
Groups. Assembly operations in Utah, Korea,
and Thailand report to the Vice President of
Assembly Manufacturing Operations (AMO).
Assembly subcontractors (Alphatec, Anam,

Hyundai, MEC, Pebei, Team and Rohm) are
scheduled and controlled through the AMO
organization. Assembly subcontractors pro-
cess all product to Signetics’ specifications
and materials. We have on-site quality
assurance personnel at each subcontractor
site to audit assembly processes and
procedures.

TYPICAL IC MANUFACTURING

FLOW

The manufacturing process for integrated
circuits begins with wafer fabrication. The
wafers are then electrically sorted,
assembled, and tested prior to customer
shipment. Quality assurance inspections are
utilized throughout the manufacturing
process.

Table 3.  Product Manufacturing
FACILITIES DESIGNATION LOCATION PROCESS OR PACKAGE FAMILIES
Fab 01 Sunnyvale, California, USA Bipolar, Linear, Junction Isolated and Quality Assurance
Wafor Fab 21 Orem, Utah, USA giS:II;; g:l:ralzzed, Schottky, Oxide Isolated, ECL, PLD and
Fabrication Fab 22 Albuquerque, New Mexico, USA | NMOS, CMOS, ACMOS, BICMOS, EPROM and Quality Assurance
Fab 23 Albuquerque, New Mexico, USA | CMOS EPROM, Flash EPROM and Quality Assurance
Fab 92 (MOS #2) | Nijmegen, The Netherlands HC(T) CMOS Logic and Quality Assurance
Alphatec Bangkok, Thailand Ceramic DIP and Quality Assurance
Anam Seoul, Korea Plastic SO, PLCC, Metal Can and Quality Assurance
Hyundai Ichon, Kyungki, Korea Plastic DIP, Ceramic DIP and Quality Assurance
MEC Osaka, Japan Plastic SO EIAJ, QFP and Quality Assurance
Assembly Orem Orem, Utah, USA Ceramic DIP, Flat Pack, QFP, PGA and Quality Assurance
Pebei Kaosiung, Taiwan Plastic DIP, SO, SSOP, PLCC, and Quality Assurance
SigKor Seoul, Korea Plastic DIP, SO, PLCC, and Quality Assurance
Sig Thai Bangkok, Thailand Plastic DIP and Quality Assurance
Team Manila, Philippines Plastic DIP and Quality Assurance
Rohm Kyoto, Japan Plastic QFP and Quality Assurance
TA03/04 Sunnyvale, California, USA Wafer Son, Final Test and Quality Assurance
SigKor Seoul, Korea Final Test and Quality Assurance
Test SigThai Bangkok, Thailand Final Test and Quality Assurance
Albuquerque Albuquerque, New Mexico, USA | Wafer Test and Quality Assurance
Orem Orem, Utah, USA Military Final Test and Quality Assurance
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Table 4. Package Construction
ITEMS PLASTIC DIP SO AND PLCC CERAMIC DIP(CERDIP) CERAMIC FLAT PACK
Lead Frame Copper, 194 Alloy Copper, 194 or PMC102 Alloy-42 Alloy-42
Lead Finish Tin/Lead Solder Dip (60/40) E"é’;?j:,i‘,’g:’(g;',"zﬁ,?’ ) | TirvLead Solder Dip (60/40) | Tin/Lead Solder Dip (60/40)
Bond Area Finish | Silver Spot Silver Spot Silver Spot Silver Spot
. Silver Filled Polymide or Silver Filled Polymide or . . . .
Die Attach Thermoplastic Thermoplastic Silver Filled Glass Silver Filled Glass
Bond Wi Gold, 1.0-1.3 mils in Gold, 1.0-1.3 mils in Aluminum, 1.0-1.3 mils in Aluminum, 1.0-1.3 mils in
e Diameter Diameter Diameter Diameter
Wire Bonding Thermosonic Thermosonic Ultrasonic Ultrasonic
Die Ball Ball Stitch Stitch
Lead Frame Stitch Stitch Stitch Stitch
Package Material | Novolac Epoxy Novolac Epoxy Ceramic Ceramic
SPECIAL PROCESSING PUBLICATIONS Monthly Product Outgoing Quality

SUPR Il LEVEL B -

For our customers who require an infant
mortality rate level less than that normally
provided for our standard products (typically
less than 1000PPM), we offer our Signetics
Upgraded Product Reliability (SUPR)
program.

Devices are burned-in per Signetics specifi-
cation 850-227 schematics for a minimum of
21 hours at junction temperature between
155°C to 175°C. For a 1.0eV activation ener-
gy, 21 hours at 155°C is equivalent to 168
hours at 125°C.

Following burn-in, all devices are cooled
down under bias and tested within 96 hours.
All devices are tested before and after burn-
in, yield calculated and compared to Percent
Defective Allowed (PDA). If a lot fails PDA, it
is investigated and good units submitted to a
second burn-in. All “SUPR Il B” devices carry
a “B" marking.

The SUPR program was introduced in 1972
to improve quality and reliability and was ex-
panded in 1975 to SUPR Il A which included
the burn-in option, SUPR Il B. With the imple-
mentation of the Signetics Quality Improve-
ment Process in 1980, standard product qual-
ity levels and guarantees caught up and
passed SUPR II. All processing, except for
burn-in, is now standard. The Signetics
standard warranty is Zero Defects.

“Evaluation of Early Failure Levels and The
Effectiveness of Burn-In” is available upon
request through your local sales office. This
brochure is an aid for those users and pur-
chasers of integrated circuits who need to
make a decision regarding burn-in.
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Signetics routinely publishes documents
supporting the Quality and Reliability Im-
provement Process. The following significant
documents are currently available.

IC Quality Series

Quality and Reliability Policy Manual
(850-8000)

This manual is the starting point for under-
standing the policies of Signetics pursuant to
constantly improving the high standards of
quality and reliability in the manufacture of
monolithic integrated circuits. Responsibilities
and authority of organizations are defined
along with governing specifications and
operator instruction documents.

Supplier Partnership Guide

This booklet defines Signetics philosophy,
policy and requirements for establishing stra-
tegic partnerships with raw material suppliers.

Product Symbol Formats

This publication provides a guide for deter-
mining standard product symbol format and
content for decoding inventory and product in
field usage since 1980. Since date code
8717, Signetics has symbolized the assembly
start computer Lot ID on commercial products
providing full traceability back to start of wafer
fabrication.

Quality Attributes EDI System
This manual defines system requirements for

Electronic Data Interchange (EDI) of Quality
Attributes (pass/fail) Data.

Summary Reports

Estimated Process Quality (EPQ) in PPM for
electrical, visual/ mechanical and hermetical
by part number or by family.

Statistical Process Control

This booklet introduces the Signetics SPC
system including terminologies, philosophy,
organization, training and implementation
strategy and status.

Ship-To-Stock Program

This booklet defines the “joint program” re-
quirements of Signetics and the customer to
formally certify specific products to go directly
into the assembly line or inventory with re-
duced or no incoming inspection thereby
reducing cost of ownership.

Customer Return Immediate Service
Program (CRISP)

This booklet defines the joint responsibilities
of Signetics and the customer to assure that
correlation samples are investigated and re-
sults reported per the Signetics 1-4-5 cycle
time commitments.

Quality and Reliability Improvement
Process

This booklet tells the story of the 1980 Sig-
netics Quality Improvement Program evolving
into the Quality Improvement Process (QIP)
which is the foundation of all Signetics efforts
aimed at total customer satisfaction. The
March 1988 publication describes the story.
More recent booklets contain updated foils
only, without much text.




Signetics Advanced BiCMOS Products

Quality and Reliability

IC Reliability Series

Signetics Reliability Handbook

This handbook is a detailed guide to Signet-
ics Reliability Qualification and Monitoring
activities. It includes reference sections that
deal with the application and statistics of
integrated circuit reliability issues.

Product Reliability Summary

Yearly, SURE Il monitoring data is summa-
rized and published for all product families in
a Product Reliability Summary. Summaries
like this one provide a detailed overview of
product family performance and estimates
the reliability of those products in use
conditions.

Quarterly Reliability Update

Detailed results, by part number, package
type, date code, assembly location, and by
stress and test interval are routinely pub-
lished in the Signetics Quarterly Reliability
Update. The “Update” is available at the end
of each quarter, and contains the results of
reliability monitors which completed during
the previous quarter, plus approximately 3
years of history for each product family.

SMD Reliability (The Reliability and
Durability of Surface Mount
Packages)

In support of Signetics’ leadership in Surface
Mount Device (SMD) technology, we have
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published in-depth studies and evaluations on
the reliability and durability of SMD packages.
The Surface Mount Reliability report covers
evaluation of products after exposure to the
unique environments created by various SMD
soldering and cleaning processes.

Process Technology and
Manufacturing Facility Roadmap
This document defines the various process
technologies in production in Signetics man-
ufacturing facilities, and defines in detail, the
fab and assembly processes and locations
qualified to produce all released products.

Thermal Characteristics of Integrated
Circuit Packages

This is a comprehensive collection of thermal
characterization data for all packages man-
ufactured by Signetics. Thermal resistance
data to Case, and to Ambient are provided.
Details on airflow effects and die size are
included.

SSQP - Signetics Self-Qual
Program-Reports

In addition to the regular publications of reli-
ability monitor results, a special program for
the publication of qualification proposals and
final engineering reports has been in place

since January of 1984. Self-Qual Reports are
available on all major process changes and
introductions, thereby reducing customer cost
of ownership.

Evaluation of Early Failure Levels
and the Effectiveness of Burn-In

This report provides results of the Signetics
Early Failure Rate (EFR) program implem-
ented in 1986 to identify and eliminate root
causes of infant mortality and to aid users of
IC components faced with a decision regard-
ing Burn-In of purchased integrated circuits.

DATA AVAILABILITY

The previously referenced documents are
available to all our customers. Many are
available in your local sales office, or from:

Corporate Quality System Group
Mail Stop #35

811 East Arques Avenue

P. O. Box 3409

Sunnyvale, CA 94088-3409, USA

where you can be placed on a standard mail-
ing list for all documentation which meet your
requirement(s).
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Family Specifications

GENERAL

These family specifications cover the
common electrical ratings and charac-
teristics of the entire 74ABT family, un-
less otherwise specified in the individual
device data sheet.

INTRODUCTION
The 74ABT Advanced BiCMOS family

combines the low power dissipation and
low noise of BICMOS with the high
speed and high output drive of our bipo-
lar modules.

The basic family of devices designated
as 74ABTXXX will operate at BICMOS
input logic levels for high noise immu-
nity, negligible quiescent supply and

RECOMMENDED OPERATING CONDITIONS

input current. It is operated from a
power supply of 4.5 to 5.5V.

HANDLING MOS DEVICES
Inputs and outputs are protected
against electrostatic effects in a wide
variety of device-handling situations.
However, to be totally safe, it is desir-
able to take handling precautions into
account.

SYMBOL PARAMETER LTS UNIT
Min Max
Vee DC supply voltage 45 55 \"
2 Input voltage 0 Vee v
Vin High-level input voltage 20 \Y
Vi Input voltage 0.8 \"
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamo Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.51t0+7.0 \
Ik DC input diode current Vi<0 -18 mA
Vi DC input voltage3 -1.210 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state -0.5t0 +5.5 "
lour DC output current output in Low state 128 mA
Tayg Storage temperature range -65to 150 °C
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or

any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for

extended periods may affect device reliability.

N

. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction temperatures which are

detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

w
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. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Family Specifications

DC ELECTRICAL CHARACTERISTICS

LIMITS
_ Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C o +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo =4.5V; | k=-18mA 09 -1.2 -1.2 \"
Vee =4.5V;lgy=-3mA; V=V orVy 25 2.9 2.5
VoH High-level output voltage Ve =5.0V; loy=-3mA; V=V, orViy 3.0 34 3.0 \
VOC =45V, IOH= -32mA; V| = V||_ or V|H 20 2.4 20
VoL Low-level output voltage Vec =4.5V; 1o =64mA; V, =V, orV 0.42 | 0.55 0.55 V'
[ Input leakage current Ve = 5.5V; V= GND or 5.5V 10.01 | +1.0 +1.0 PA
lozu | 3-State output High current | Vog = 5.5V; Vo = 2.7V; V= Vy or Vi 50 50 50 WA
lozu | 3-State output Low current Vgc =5.5V; Vo =0.5V; V, = V,_or V, 50 | -50 -50 HA
lo Short-circuit output current! | Ve =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
leeH Ve = 5.5V; Outputs High; V; = GND or Vo 0.5 50 50 HA
=9.0V, sV = ND \"/
lecL Quiescent supply current Vee = 5.5V; Outputs Low; V= GND or V¢ 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
fecz V, = GND or Vo 05 | %0 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 05 { 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Moo | inout pin2 other inputs at Ve of GND; Vg = 5.5V 05 | 50 50 | pA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 [ 15 15 | mA
NOTES: .
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
TEST CIRCUIT AND WAVEFORMS
poe F ty { o AMPW)
10% 10% ov
ty ) L—' T @)
b - - trn @) tyu (1)
Test Circuit For 3-State Outputs r—”:" m_1 r— ki AMP (V)
SWITCH POSITION posmve Vu Va
TEST SWITCH 10% 10%
L tw J ov
trrz closed
oz closed V=18V
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Loadresistor; see AC CHARACTERISTICS for value. FAMILY Amotitode | oo Fate ] < . .
C_= Load capadcitance includes jig and probe capacitance; p P- w R F
see AC CHARACTERISTICS for value. 74ABT | 3.0V 1MHz | 500ns| 2.5ns | 2.5ns
Ry = Termination resistance should be equal to Zgyy of
pulse generators.
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Data Sheet Specification Guide

INTRODUCTION

The 74ABT data sheets have been de-
signed for ease-of-use. A minimum of
cross-referencing for more information
is needed.

TYPICAL PROPAGATION DELAY
AND FREQUENCY

The typical propagation delays listed at
the top of the data sheets are the aver-
age of tp; |y and tpyy_ for a typical data
path through the device with a 50pF
load.

For clocked devices, the maximum fre-
quency of operation is also given. The
typical operating frequency is the maxi-
mum device operating frequency with a
50% duty factor and no constraints on
tgr and tg.

LOGIC SYMBOLS

Two logic symbols are given for each
device - the conventional one (Logic
Symbol) which explicitly shows the
internal logic (except for complex logic)
and the IEEE/IEC Logic Symbol.

The IEEE/IEC has been developing a
very powerful symbolic language that
can show the relationship of each input
of a digital logic current to each output
without explicitly showing the internal
logic.

ABSOLUTE MAXIMUM RATINGS
The Absolute Maximum Ratings table
lists the maximum limits to which the
device can be subjected without dam-
age. This does not imply that the de-
vice will function at these extreme con-
ditions, only that, when these conditions
are removed and the device operated
within the Recommended Operating
Conditions, it will still be functional and
its useful life will not have been short-
ened.

RECOMMENDED

OPERATING CONDITIONS

The “Recommended Operating Condi-
tions” table lists the operating ambient
temperature and the conditions under
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which the limits in the “DC Characteris-
tics” and “AC Characteristics” table will
be met. The table should not be seen
as a set of limits guaranteed by the
manufacturer, but as the conditions
used to test the devices and guarantee
that they will then meet the limits in the
DC and AC Characteristics tables.

TEST CIRCUITS

Good high-frequency wiring practices
should be used in test circuits. Capaci-
tor leads should be as short as possible
to minimize ripples on the output wave-
form transitions and undershoot. Gen-
erous ground metal (preferably a
ground plane) should be used for the
same reasons. A V¢ decoupling ca-
pacitor should be provided at the test
socket, also with short leads. Input sig-
nals should have rise and fall times of
3ns, a signal swing of OV to Vgg; a
5MHz square wave is recommended for
most propagation delay tests. The
repetition rate must be increased for
testing fax. Two pulse generators are
usually required for testing such param-
eters as setup time, hold time and re-
moval time. fgax is also tested with 3ns
input rise and fall times, with a 50%
duty factor, but for typical fyax as high
as 150MHz, there are no constraints on
rise and fall times.

DC CHARACTERISTICS

The “DC Characteristics” table reflects
the DC limits used during testing. The
values published are guaranteed.

The threshold values of Vy and V) _are
applied to the inputs, the output volt-
ages will be those published in the “DC
Characteristics” table. There is a ten-
dency, by some, to use the published
Vi and V) _thresholds to test a device
for functionality in a “function-table exer-
ciser” mode. This frequently causes
problems because of the noise present
at the test head of automated test
equipment with cables up to 1 meter.
Parametric tests, such as those used
for the output levels under the V) and
V| conditions are done fairly slowly, in
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the order of milliseconds, so that there
is no noise at the inputs when the out-
puts are measured. But in functionality
testing, the outputs are measured much
faster, so there can be noise on the in-
puts, before the device has assumed its
final and correct output state. Thus,
never use Vyy and Vy_to test the func-
tionality of any ABT device type; in-
stead, use input voltages of V¢ (for the
High state) and 0OV (for the Low state).
In no way does this imply that the de-
vices are noise-sensitive in the final
system.

In the data sheets, it may appear
strange that the typical Vy_is higher
than the maximum V.. However, this is
because V| yax is the maximum V.
(guaranteed) for all devices that will be
recognized as a logic Low. However,
typically a higher V_ will also be recog-
nized as a logic Low. Conversely, the
typical Vi is lower than its minimum
guaranteed level.

The quiescent supply current Igc is the
leakage current of all the reversed-bi-
ased diodes and the OFF-state MOS
transistors.

AC CHARACTERISTICS

The “AC Characteristics” table lists the
guaranteed limits when a device is
tested under the conditions given in the
AC Test Circuits and Waveform section.

Propagation delay

The data included in this section is
meant to aid the designer in under-
standing system performance over a
wider range of operating temperatures
and load conditions, as well as at vary-
ing voltages. It should be noted that
these design characteristics are not
100% tested but should very closely
reflect actual device performance over
the ranges specified.
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Definitions of Symbols

DEFINITIONS OF SYMBOLS loy  High level output source cur- Vin  High-level input voltage; the

AND TERMS USED IN rent; the current into an output range of input voltages that

ABT DATA SHEETS with input conditions applied represents a logic High-level in
that, according to the product the system.

Current specification, will establish a

Positive current is defined as conven- High level at the output. Cur- ViL  Low-level input voltage; the

tional current flow into a device. rent out of the output is given range of input voltages that

as a negative value. represents a logic Low-level in
Negative current is defined as conven- the system.
tional current flow out of a device. lo.  Lowlevel output source cur- ,
rent; the current into an output Vo High-level output voltage; the
; . with input conditions applied range of voltages at an output
lecn 2::sﬁ,zn2$:;rfijxﬁg ::;ro that, according to the product terminal with a specified output
the Vi supply terminal when specification, will establish a loading and supply voltage.
the output is at the High level. Low level at the output. Cur- Device inputs are conditioned
rent out of the output is given to establish a High-level at the
lccL  Quiescent power supply cur- as a negative value. output.
tr::t;/ ézesﬁ:g;nttefrl;z::lg::gn lox  Output diode current; the cur- Voup Maximum (peak) voltage in-
the output is at the Low level. rent flowing into a device at a duced on a quiescent High-
specified output voltage. level output during switching of
Quiescent power supply cur- other outputs.

lecz rent; the cz:)rent szfn; into loz  OFF-state output cuqren.t; the o )
the Ve supply terminal when leakage current flowing intothe ~ Voiy  Minimum (valley) voltage in-
the output is in the disabled output of a 3-State device in duced on a quiescent High-
mode. the OFF-state, when the output level output during switching of

is connected to Vg or GND. other outputs.

Alcc  Additional quiescent supply
current per input pin at a speci- Voltages VoL Low-level output voltage; the
fied input voltage and Ve. All voltages are referenced to GND range of voltages at an output

(ground), which is typically OV. terminal with a specified output

] uiescent I . loading and supply voltage.

'GND 2nt; the cﬁ‘r)r::tr ::xf;; T:t:) GND  Supply voltage; for a device Device inputs are conditioned
the GND terminal. with a single negative power to establish a Low-level at the

supply, the most negative output.

I Input leakage current; the cur- power supply, used as the ref- ) )
rent flowing into a device at a erence level for other voltages; ~ VoLp Maximum (peak) voltage in-
specified input voltage and typically ground. duced on a quiescent Low-level
Vee. output during switching of other

Vec  Supply voltage; the most posi- outputs.

Ik Input diode current; the current tive potential on the device. - )
flowing into a device at a speci- Vowv  Minimum (valley) voltage in-
fied input voltage. Vee  Supply voltage; one of two duced on a quiescent Low-level

(GND and Vgg) negative power output during switching of other
lo  Input/output source or sink cur- supplies. outputs.
rent; the current flowing into a . )
device at a specified inputiout- Vi Hysteresis voltage; difference ~ Vy,  Trigger threshold voltage; posi-
put voltage. between the trigger levels when tive-going signal.
applying a positive and a nega-
lo Output source or sink current; tive-going input signal. Vr.  Trigger threshold voltage;

the current flowing into a device
at a specified output voltage.
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negative-going signal.
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Definitions of Symbols

Capacitances

G

Cvo

CL

Input capacitance; the capaci-
tance measured at a terminal
connected to an input of a de-
vice.

Input/Output capacitance; the
capacitance measured at a ter-
minal connected to an /O pin
(e.g. a transceiver).

Output load capacitance; the
capacitance connected to an
output terminal including jig and
probe capacitance.

Power dissipation capacitance;
the capacitance used to deter-
mine the dynamic power dissi-
pation per logic function when
no extra load is provided to the
device.

AC Switching Parameters

fi

fo

Input frequency; for combina-
torial logic devices the maxi-
mum number of inputs and out-
puts switching in accordance
with the device function table.
For sequential logic devices the
clock frequency using alternate
High and Low for data input or
using the toggle mode, which-
ever is applicable.

Output frequency; each output.

Maximum clock frequency;
clock input waveforms should
have a 50% duty factor and be
such as to cause the outputs to
be switching from 10% V¢ to
90% V¢ in accordance with
device function table.

Hold time; the interval immedi-
ately-following the active transi-
tion of the timing pulse (usually
the clock pulse) or following the
transition of the control input to
its latching level, during which
interval the data to be recog-
nized must be maintained at
the input to ensure their contin-
ued recognition. A negative
hold time indicates that the cor-
rect logic level may be released
prior to the timing pulse and still
be recognized.
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trtF

tPHL

toLH

tpHz

tpLz

tpzH

tpzL

Clock input rise and fall times;
10% and 90% values.

Propagation delay time: The
time between specified refer-
ence points on the input and
the output waveforms with the
output changing from the de-
fined High-level to Low-level.

Propagation delay time: The
time between specified refer-
ence points on the input and
the output waveforms with the
output changing from the de-
fined Low-level to High-level.

Output Disable time from High
level to a 3-State output: The
delay time between the speci-
fied reference points on the
input and output voltage wave-
forms with the 3-State output
changing from the High-level to
a high impedance "OFF" state.

Output Disable time from Low
level of a 3-State output: The
delay time between the speci-
fied reference points on the
input and output voltage wave-
forms with the 3-State output
changing from the Low-level to
a high impedance "OFF" state.

Output Enable time to a High
level of a 3-State output: The
delay time between the speci-
fied reference points on the
input and output voltage wave-
forms with the 3-State output
changing from a high imped-
ance "OFF" state to a High-
level.

Output Enable timeto a Low
level of a 3-State output: The
delay time between the speci-
fied reference points on the
input and output voltage wave-
forms with the 3-State output
changing from a high imped-
ance "OFF" state to a Low
level.

32

trec

hL

3]

tw

Recovering time: The time be-
tween the reference point on
the trailing edge of an asyn-
chronous input control pulse
and the reference point on the
activating edge of a synchro-
nous (clock) pulse input such
that the device will respond to
the synchronous input.

Setup time; the interval imme-
diately preceding the active
transition of the timing pulse
(usually the clock pulse).or pre-
ceding the transition of the con-
trol input to its latching level,
during which interval data to be
recognized must be maintained
at the input to ensure their rec-
ognition. A negative setup time
indicates that the correct logic
level may be initiated sometime
after the active transition of the
timing pulse and still be recog-
nized.

Output transition time; the time
between two specified refer-
ence points on a waveform,
normally 90% and 10% points,
that is changing from High-to-
Low.

Output transition time; the time
between two specified refer-
ence points on a waveform,
normally 10% and 90% points,
that is changing from Low-to-
High.

Pulse width: The time between
the reference point on the lead-
ing and trailing edges of a
pulse.
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Section 4
ABT Bus Interface Logic
Data Sheets

INDEX

74ABT125  Quad buffer (3-State)

74ABT126  Quad buffer (3-State) .........cccceeeeeerercureennenene
74ABT240  Octal inverting buffer (3-State)

74ABT241 Octal buffer/line driver (3-State)

74ABT244  Octal buffer line driver (3-State)

74ABT245 Octal transceiver with direction pin (3-State)...
74ABT273  Octal D flip-flop ......... -

74ABT373  Octal D-type transparent latch (3-State)

74ABT374  Octal D-type flip-flop; positive-edge trigger (3 State) .....................

74ABT377  Octal D-type flip-flop with enable

74ABT534  Octal D-type flip-flop, inverting (3-State) ..
74ABT540  Octal buffer, inverting (3-State) ........c..cccuvuennne.

74ABT541 Octal buffer/line driver (3-State)
74ABT543  Octal latched transceiver with dual enable (3-State)
74ABT544  Octal latched transceiver with dual enable, inverting

74ABT573  Octal D-type transparent latch (3-State) ........cccceecuecceecenncne

74ABT574  Octal D-type flip-flop (3-State)..........

74ABT620  Octal transceiver with dual enable, inverting ..........ccccceeeeueenen
74ABT623 Octal transceiver with dual enable, non-inverting (3-State) . .
74ABT640  Octal transceiver with direction pin, inverting (3-State) ................
74ABT646  Octal bus transceiver/register (3-State) .........cccevereeeeeceeeeeeceeneenes

74ABT648 Octal bus transceiver/register, inverting (3-State) ..
74ABT651 Transceiver/register, inverting (3-State) .............

74ABT652  Transceiver/register, non-inverting (3-State) ........ccccccevueverereenee.

74ABT657  Octal transceiver with parity generator/checker (3-State)
74ABT821 10-bit D-type flip-flop; positive-edge trigger (3-State) ...
74ABT823  9-bit D-type flip-flop with reset and enable; (3-State)
74ABT827  10-bit buffer/line driver, non-inverting (3-State) ............
74ABT833  Octal transceiver with parity generator/checker (3-State)
74ABT834  Octal inverting transceiver with parity generator/

checker (3-State) ........ceveeerneeenerenitcee e
74ABT841 10-bit bus interface latch (3-State) .......c.ccceceeueveevereeneecrrceccenrecennns

74ABT843 9-bit bus interface latch with set and reset (3-State) .

74ABT845  8-bit bus interface latch with set and reset (3-State)

74ABT853  8-bit transceiver with 9-bit parity checker/generator
and flag latch (3-State).......c.cccceeecereuenene

74ABT854  8-bit inverting transceiver with 9-bit parity checker/
generator and flag latch (3-State)

74ABT861 10-bit bus transceiver (3-State) ....

74ABT863  9-bit bus transceiver (3-State) ..........

74ABT899 9-bit dual latch transceiver with 8-bit parity generator/

checker (3-State)
74ABT2952 Octal registered transceiver (3-State)................

74ABT2953  Octal registered transceiver, inverting (3-State) .........cccceevercnnane
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Quad buffer (3-State) 74ABT125
FEATURES QUICK REFERENCE DATA
« Quad bus interface CONDITIONS
UNIT
. 3-State buffers SYMBOL PARAMETER Tory = 25°C; GND = OV TYPICAL
» Output capability: +64mA/-32mA oy | Propagation delay Cy = 50pF; Vg = 5V 29 ns
« Latch-up protection exceeds 500mA L | AntoYn
per Jedec JC40.2 Std 17 Cin Input capacitance V=0V or Ve 4 pF
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and C Output capacitance V,=0VorV, 7 pF
200 V per Machine Model o tput cap : *©
lccz | Total supply current Outputs Disabled; Voo = 5.5V 500 nA
DESCRIPTION i o
The 74ABT125 high-performance
BiCMOS device combines low static ORDERING INFORMATION
and dynamic power dissipation with high PACKAGES TEMPERATURE RANGE ORDER CODE
speed and high output drive. -
L 14-pin plastic DIP -40°C to +85°C 74ABT125N
The 74ABT125 device is an quad buffer
that is ideal for driving bus lines. The ! . " o
device features four Output Enables 14-pin plastic SOL -40°C to +85°C 74ABT125D
(OEO0, OE1, OE2, OE3), each controlling
one of the 3-State outputs.
FUNCTION TABLE PIN DESCRIPTION
INPUTS OUTPUT PIN NUMBER SYMBOL FUNCTION
OEn Dn an 2,5,9,12 DO - D3 Data inputs
L L L 3,6,8, 11 Qo0 -Q3 Data outputs
L H H 1,4,10,13 | OE0-OE3| Data outputs
H X 2 7 GND Ground (0V)
14 Vee Positive supply voltage
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off" state
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
o [A] ] Voo 5o ; . ;_B EN D1 vl—2
Do 2] 3] o F‘: 3'—, o AR .
Qo [3] 12] D3 oy 5 s 5
OF1 [4] 11] a3 10 o 10 N
BE2 8
o E E k2 D2 :’ g—’ Q2 ”
a1 (6] 9] D2 om B 13 1N 1 n
GND [7] 8] @2 ps 2 1 o R
Top view

April 20, 1991
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Quad buffer (3-State) 74ABT125

ABSOLUTE MAXIMUM RATINGS': 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 \'
Ik DC input diode current Vi<0 -18 mA
v DC input voltage3 -1.210+7.0 \Y
ok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state -0.5t0+5.5 '
lour DC output current output in Low state 128 mA
Tag Storage temperature range -85 to 150 °C
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction temperatures which are
detrimental to reliability. The maximum junction temp ire of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max

Vee DC supply voltage 45 55 \'
] Input voltage 0 Vee v
Vi High-level input voltage 20 \
Vi Input voltage 08 \'
lon High level output current -32 mA
loL Low level output current 64 mA

AV/AV Input transition rise or fall rate 0 5 ns/V
Tamo Operating free-air temperature range -40 +85 °C
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Objective specification

Quad buffer (3-State) 74ABT125
DC ELECTRICAL CHARACTERISTICS
umITs
- Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C o sg5oc | UNIT
Min | Typ Max | Min | Max
Vik Input clamp voltage Vee =4.5V; | k=-18mA 09 -1.2 -1.2 \%
Voc =4.5V; loy=-3mA; V= v'_ orViy 25 29 25
Vou High-level output voitage Vec =5.0V; loy=-3mA; V=V, orVy 3.0 34 3.0 \
Vec =4.5V; loy=-32mA; V| = V| or Vi 20 24 2.0
Voo Low-level output voltage Vog =4.5V; lg = 64mA; V| = V| or Vi 042 | 055 0.55 \
1 Input leakage current Veg =5.5V; V, = GND or 5.5V 1001 | +1.0 +1.0 pA
lozn 3-State output High current Vec =5.5V; Vo =2.7V; V=V LorVy 5.0 50 50 WA
lozu 3-State output Low current Veg =5.5V; Vg = 0.5V; V; = V) or Viy 50 | -50 50 HA
lo Short-circuit output current! | Vg = 5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
ICCH VOC =55V, Outputs ngh; V| =GNDor v°c 0.5 50 50 P-A
leoL Qui \t supply current Vee = 5.5V; Outputs Low; V; = GND or Vo 24 30 30 mA
Veg = 5.5V; Outputs 3-State;
lecz V, = GND or Ve 05 | 50 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vo or GND; Ve = 5.5V 05 15 15 mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Alec input pin2 other inputs at Vg or GND; Vg = 5.5V 05 50 50 KA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Voo = 5.5V 05 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.

2. This is the increase in supply current for each input at 3.4V.

April 20, 1991
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Signetics Advanced BiCMOS Products Objective specification
- N S

Quad buffer (3-State) 74ABT126

FEATURES QUICK REFERENCE DATA
» Quad bus interface CONDITIONS
TYPICAL | UNIT
. 3-State buffers SYMBOL PARAMETER oty = 25°C; GND = OV
« Output capability: +64mA/-32mA toin Propagation delay C, = 50pF; Vge = 5V 29 ns
« Latch-up protection exceeds 500mA L | AntoYn
per Jedec JC40.2 Std 17 Cn Input capacitance V=0V or Vee 4 pF
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and Cou Output citance V=0V or V, 7 pF
200 V per Machine Model T o : *©
lccz | Total supply current Outputs Disabled; Vg = 5.5V 500 nA
DESCRIPTION ind o
The 74ABT126 high-performance
BiCMOS device combines low static ORDERING INFORMATION
and dynamic power dissipation with high PACKAGES TEMPERATURE RANGE ORDER CODE
speed and high output drive.
14-pin plastic DIP -40°C to +85°C 74ABT126N
The 74ABT126 device is an quad buffer pin prastic o
that is ideal for driving bus lines. The . "
device features four Output Enables 14-pin plastic SOL -40°C o +85°C 74ABT126D
(OEO0, OE1, OE2, OEB3), each controlling
one of the 3-State outputs.
FUNCTION TABLE PIN DESCRIPTION ‘ .
INPUTS OUTPUT PIN NUMBER SYMBOL : FUNCTION
OEn Dn an 2,5,9,12 DO - D3 Data inputs
H L L 3,6,8, 11 Q0 -Q3 Data outputs
H H 1,4,10,13 OEO - OE3| Data outputs
L X 2 7 (;'iIND ground (ov) —
14 ositive su| vol
H = High voltage level ce PPy ge
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off” state
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
oeo - LI 3
oko [7] 1] Ve 0 2 E! 3 o 2 v
Do 2] 13] o3 oer 4 4 6
Qo [3] 12] p3 5 E s 5 —
D1 Q1
OE1 [4] 1] a3 oe2 10 10 8
D1 5] 0] oE2 b2 2 E 2 9 —
01 [6] 9] b2 oea B B 11
GND [7] ay ps 12 1 g 12 |
Top view
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Quad buffer (3-State) 74ABT126

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 \"
Ik DC input diode current Vi<0 -18 mA
Vv DC input voltage? -1.210 +7.0 \Y
lok DC output diode current Vo<0 -50 mA
Vout DC output voltage3 output in Off or High state -0.5t0 +5.5 \"
lour DC output current output in Low state 128 mA
Tay Storage temperature range -65to 150 °C
NOTES:
1. Stresses beyond those listed may cause permanent damage o the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those ir under ded opx g conditions” is not implied. Exposure to absolute-maximum-rated conditions for

extended periods may affect device rellabalny

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction temperatures which are
detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
Vi Input voltage 0 Vee \"
Viu High-level input voltage 20 \'
ViL Input voltage 0.8 \"
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamo Operating free-air temperature range -40 +85 °C
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Objective specification

Quad buffer (3-State) 74ABT126
DC ELECTRICAL CHARACTERISTICS
LIMITS
_ Tomp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C to +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; | k=-18mA 09 | 1.2 -1.2 \"
Ve = 4.5V; loy=-3mA; V=V, orViy 25 298 25
Vou High-level output voitage Ve =5.0V; loy=-3mA; V=V, orVyy 3.0 34 3.0 Vv
Vcc =45V, 'w =-32mA; V, = V|L orViy 20 24 2.0
VoL Low-level output voltage Vec =4.5V;lg =64mA; V| =V orViy 0.42 | 0.55 0.55 \
I Input leakage current Vec =5.5V; V, = GND or 5.5V $0.01 | +1.0 +1.0 pA
lozn 3-State output High curmrent Vec =5.5V; Vo =2.7V; Vi=VLorVyy 50 50 50 HA
lozL 3-State output Low current Veg =5.5V; Vg = 0.5V; V= Vj_or Viy 50 | -50 -50 pA
lo Short-circuit output current! Vee =5.5V; Vo =25V 50 | -100 | -180 | -50 | -180 | mA
oon Vg = 5.5V; Outputs High; V, = GND or Vg 05 | 50 5 | pA
|CCL Qui t supp|y current VOC = 5.5V, Outputs Low; V| =GNDor Voc 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
lecz V, = GND or Veg 05 | 50 50 pA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vgg = 5.5V 05 | 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Alec input pin2 other inputs at Vg or GND; Vg = 5.5V 05 | 50 50 A
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 15 15 mA
NOTES:

1. Notmore than one output should be tested at a time, and the duration of the test should not exceed one second.

2. This is the increase in supply current for each input at 3.4V,
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Objective specification

Octal inverting buffer (3—State)

74ABT240

FEATURES QUICK REFERENCE DATA
¢ Octal bus interface SYMBOL PARAMETER NS oy | TYPICAL | uniT
® 3-State buffers mb = -
[ tpLH Propagation delay :
© Output capability: +64mA/~32mA tore Anto $n Cy = 50pF; Vgc = 5V 35 ns
® Latch—up protection exceeds 500mA - -
per Jedec JC40.2 Std 17 Cin Input capacitance V=0V orVge 4 pF
® ESD protection exceeds 2000 V per Cour _ | Output capacitance Vi=0VorVeo 7 PF
MIL STD 883C Method 3015.6 and lccz Total supply current Ouputs disabled; Vg =5.5V 500 nA
200 V per Machine Model
DESCRIPTION ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
The 74ABT240 high—performance
BiCMOS device combines low static 20-pin plastic DIP —40°C to +85°C 74ABT240N
and dynamic power dissipation with 20pin plastic SOL —40°C to +85°C 74ABT240D
high speed and high output drive.
The 74ABT240 device is an octal in-
verting buffer that is ideal for driving PIN DESCRIPTION
bus lines. The device features two PIN NUMBER SYMBOL NAME AND FUNCTION
Output Enables (10E, 20E), each con- o_ -
trolling four of the 3—State outputs. 2468 1A0-1A3 | Data inputs
11,13,15,17 2A0 — 2A3 Data inputs
18,16, 14, 12 1Y0-1Y3 | Data outputs
9,7,5,8 2Y0-2Y3 | Data outputs
1,19 10E, 20E | Output enables
10 GND Ground (0V)
20 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 1Yo 18
EN
4 m_%_‘!‘_ 18 -1 T
o 182 Q v2 . 2 [ 4 SN
4 >—J§—
o282 & LAY 3 . 14
1 m——-DO— L] S~ 12
" 20 o
19 N
13 Al 2Y1 7 EN
P -1 L
15 zu__.h‘ 22 - b w29
. 13 N 7
” m___lz): 3,
15 N5
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Octal inverting buffer (3—State) 74ABT240
FUNCTION TABLE
INPUTS OUTPUTS

10E | 1An | 20E | 2An | 1Yn | 1¥n
L L L L H H

H X H X z z

ABSOLUTE MAXIMUM RATINGS?: 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vece DC supply voltage -0.5t0+7.0 '

lik DC input diode current Vi<0 -18 mA
\ DC input voltage® -1.2t047.0 \Y

lok DC output diode current Vo<0 : -50 mA
Vour DC output voltage® output in Off or High state 0510455 v
lout DC output current output in Low state 128 mA
Tsyg Storage temperature range —65to 150 °C

NOTES: ‘

1 Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to abso-
lute-maximum-rated conditions for extended periods may affect device reliability.

2. The performance capability of a high—performance integrated circuit in conjunction with its thermal environment can create junction tempera-
tures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3 The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 5.5 v
Vi Input voltage 0 Vee Vv
ViH High level input voltage 2.0 v
Vi Input voltage 0.8 \
foH High level output current ) -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamb operating free—air temperature range -40 +85 °C
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Octal inverting buffer (3—State) 74ABT240
DC ELECTRICAL CHARACTERISTICS
LIMITS
o Tams = —40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C o +85°C UNIT
Min Typ Max Min | Max
Vik Input clamp voltage Ve = 4.5V, ik =—18mA —09 | -1.2 —1.2 \
Voo = 4.5V; loy =—3mA; V=V or Viy 25 29 25
Vou High-level output voltage Vee = 5.0V; loy =—3mA; V| = V) or Viy 3.0 34 3.0 v
Vee = 4.5V; loy =—32mA; V) = Vj_or Viy 20 | 24 20
Vou Low-level output voltage Vee = 4.5V; lo = 64mA; V= VL or Viy 042 | 0.55 0.55 \
h Input leakage current Vee = 5.5V; V) = GND or 5.5V +0.01 | 1.0 +1.0 pA
lozu 3—State output High current | Ve = 5.5V; Vo =2.7V; V) = Vy_or Viy 5.0 50 50 pA
lozt 3-State output Low current | Vge = 5.5V; Vo = 0.5V; V)=V or Viy -50 | -50 -50 pA
lo Short—circuit output current! | Voo = 5.5V; Vo = 2.5V -50 | —100 | —180 | -50 | —180 | mA
loch V¢e = 5.5V; Outputs High, V) = GND or Vg 05 | s0 50 pA
leot Quiescent supply current Ve = 5.5V; Outputs Low, V) = GND or V¢ 24 30 30 mA
Ve = 5.5V; Outputs 3—State;

lecz V| = GND or Voo 05 | 50 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 05 15 05 mA

Additional supply current per | Outputs 3—State, one data input at 3.4V,

Aloc input pin? other inputs at Vg or GND; Vg = 5.5V 05 50 50 A
Outputs 3—State, one enable input at 3.4V,
other inputs at Vgg or GND; Vg = 5.5V 05 15 05 mA

NOTES:

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2 This is the increase in supply current for each input at 3.4V.
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Signetics Advanced BiCMOS Products Product specification
Octal buffer/line driver (3-State) 74ABT241
FEATURES QUICK REFERENCE DATA
* Octal bus interface CONDITIONS
. 3.State buffers SYMBOL PARAMETER Tomy = 25°C; GND = OV TYPICAL | UNIT
+ Output capability: +64mA/-32mA ton Propagation delay Cy = 50pF; Voo = 5V 29 ns
+ Latch-up protection exceeds 500mA toHL Anto Yn
per Jedec JC40.2 Std 17 Cw Input capacitance V)= OV or Veg 4 pF
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and c Output capacitance V,=0V or V, 7 pF
200 V per Machine Model our : *
| Total supply current Outputs Disabled; Vgc = 5.5V 500 nA
DESCRIPTION oz bt
The 74ABT241 high-performance
BiCMOS dgvice coml?ings Ipw s(atic ) ORDERING INFORMATION
and dynamic power dissipation with high PACKAGES TEMPERATURE RANGE ORDER CODE
speed and high output drive.
20-pil tic DI -40°C to +85°C 74ABT241N
The 74ABT241 device is an octal buffer pin plastic DIP o+
that is ideal for driving bus lines. The ) " " o
d evﬁ o features two Output Enables 20-pin plastic SOL -40°C to +85°C 74ABT241D
(10E, 20E), each controlling four of the
3-State outputs.
FUNCTION TABLE PIN DESCRIPTION
INPUTS OUTPUT PIN NUMBER SYMBOL FUNCTION
10E | 1An | 20E | 2An 1Yn 2¥Yn 2,4,6,8 1A0 - 1A3 | Data inputs
L H L L L 17,15,13, 11 2A0 - 2A3 | Data inputs
H H H H H 18, 16, 14, 12 1Y0 - 1Y3 | Data outputs
H X L X z z 3,679 2Y0 - 2Y3 | Data outputs
1,19 10E, 20E | Output enables
10 GND Ground (0V)
20 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 1A0 1Y0 18
D 1N EN
‘. 1A1 E m 18 2 _I l_
1A2 1v2 > v 18
6 ——-I : 14
1A3 1Y3 2 16
8 2 12 6 14
1 10E 8 12
e 2A0 E> 2Yo 3
2A1 2v1 » EN
15 —I'.M2 : " 5 . _] l_
13 —-| h 7 > v 9
2A3 2y3 13 7
" k ’ 15 5
20E
Top view 1 D* 17 3
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Octal buffer/line driver (3-State) - 74ABT241

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 '
Ik DC input diode current V<0 -18 mA
\ DC input voltage3 -1.210+7.0 \'
lok DC output diode current Vo<0 .50 mA
Vour DC output voltage3 output in Off or High state -0.5t0+5.5 \'
lour DC output current output in Low state 128 mA
™ Storage temperature range -651t0 150 °C
NOTES:
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those indi d under “r ded opx g conditions” is not implied. E. e to absolute-r m-rated conditions for

extended periods may affect device reliability.

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction temperatures which are
detrimental to reliability. The maximum junction temp ire of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LTS UNIT
Min Max
Vee DC supply voltage 45 55 \"
\7 Input voltage 0 Vee '
Viy High-level input voltage 20 "
Vi Input voltage 0.8 \"
lon High level output current -32 mA
loL Low level output current 64 mA
AVAv Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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Octal buffer/line driver (3-State) 74ABT241

DC ELECTRICAL CHARACTERISTICS

UMITS
_ Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o +85°C UNIT
Min | Typ Max Min | Max
Vik Input clamp voltage Ve =4.5V; | x=-18mA 09 | -1.2 -1.2 \"
Ve =4.5V; lgy=-3mA; V=V, or Vi, 25 29 25
Vou High-level output voltage Veg =5.0V; lgy=-3mA; V,=V, or Vi, 30 34 3.0 \"
Vec =4.5V; 'OH =-32mA; V| = Vu_ or V|H 20 2.4 20
Voo Low-level output voltage Vec =4.5V; 1o =64mA; V| =V orV 042 | 0.55 0.55 \"
l Input leakage current Vec =5.5V; V= GND or 5.5V +0.01 | £1.0 +1.0 pA
lozn 3-State output High current Vec =5.5V; Vg =27V; V| =V orVyy 5.0 50 50 A
lozL 3-State output Low current Veg =5.5V; Vo =0.5V; V=V orVy 50 | -50 50 A
lo Short-circuit output current! | Ve =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
lcch Vee = 5.5V; Outputs High; V|, = GND or Vo 0.5 50 50 pA
I =55V; sV =
ccL Qui nt supply current Ve = 5.5V; Outputs Low; V; = GND or Vg 24 30 30 mA
Veg = 5.5V; Outputs 3-State;
lecz Vi = GND of Vg 05 | 50 50 HA
Outputs enabled, one input at 3.4V, other
inputs at Ve or GND; Ve = 5.5V 05 | 15 15 [ mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Alec input pin2 other inputs at Vg or GND; Vg = 5.5V 05 50 50 HA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
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Octal buffer/line driver (3-State) 74ABT241
AC CHARACTERISTICS
GND =0V; ty =t = 2.5ns; C, = 50pF, R = 5000
umITs
Torts = +25°C Tob = 40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Voo = 45.0V Vecessoviosy | UNT
Min Typ Max Min Max
tpLn Propagation delay : 1 1.0 26 4.1 1.0 46 ns
torL Anto Yn 1.0 29 42 1.0 46
tozn Output enable time 2 1.1 3.0 6.3 1.1 6.8 ns
ez to High and Low level 1.3 43 5.8 13 6.8
tonz Output disable time 2 1.6 46 | 6.1 1.6 71 ns
thz from High and Low level 1.0 3.9 5.4 1.0 5.9
AC WAVEFORMS

(Vi = 1.5V, Vi = GND t0 3.0V)

Waveform 1. Waveforms Showing the Input (An) to Output (Yn) Waveform 2. Waveforms Showing the 3-State Output Enable and
Propagation Delays Disable Times

TEST CIRCUIT AND WAVEFORMS

T Louv . ,
prooy tw o APW
e
10% 10%
[, ov
_]_ °lI tr ) L—tm. )
Test Circult For 3-State Outputs frtnae) q e e )
0% 0%
SWITCH POSITION posmve | Yy, Va
TEST SWITCH 10% 10%
r tw ' o
torz closed
tom closed VM =15V
All other open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY PRSI S . .
CL= Load capaditance includes jig and probe capacitance: mpiitu op-Rate) w | W | W
see AC CHARACTERISTICS for value. 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
Ry = Termination resistance should be equal to Zgyy of
pulse generators.
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Octal buffer/line driver (3—State) 74ABT241

tpLy vs Temperature (Tamp) Adjustment of tp y for
C. = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
Anto Yn Anto Yn
[} [
5 s 8 switching
. B MAX 4 /
. AT~ / ] 4 switching
2 3 / 1 switching
23 - ; 2 /7/
I —— — — o
. g, "///‘/
- . /A
1 » /
0 -2
-85 -35 -15 S 25 45 65 085 105 125 0 50 100 150 200
°C pF
tpy Vs Temperature (Tamp) Adjustment of tpy_ for
Cy. = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
Anto Yn Anto Yn
[ 8
7
] 6 8 9
MAX s 4 9
4 4 ]
A5Vec LN
g3 55Vee 3 , 1 switching
0 1 / ot
2 Lz
0 4
N 1
1 -
2 2
[ -3
55 -35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
tpzy vs Temperature (Toamp) Adjustment of tpzy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
o 10E to 1Yn or 20E to 2Yn . 10E to 1Yn or 20E to 2Yn
’ L —TT | MAx 3 8 switchi
6| ——at Switching
2
5 1 switching
2 b1 a5V g ! / —
I By SVee
3 :"' 55Vee o A
2 Z
I — MIN .
1 J D -
° -2
55 -35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
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Product specification

Octal buffer/line driver (3—State)

74ABT241

tpzL vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching

10E to 1Yn or 20E to 2Yn
7
MAX

[

s 45Voe
24 55Voc

3

2 MIN

1

0

55 35 15 5 25 43 65 85 105 125
°C

tpyz vs Temperature (Tymp)
Cy = 50pF, 1 Output Switching

. 10E to 1Yn or 20E to 2Yn
8
7 MAX
[
. : 45Vee
85V
3
2 MIN
1
0
55 -35 -15 5 25 45 65 85 105 125
°C
tprz vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
, 10E to 1Yn or 20E to 2Yn
8 —— MAX
_______—-——""
5
45V
4 55Vee
2
3
2
[ MIN
1 —
0
55 35 -15 5 25 45 65 85 105 125
°C

Adjustment of tpz for
Load Capacitance and # of Outputs Switching

’ 10E to 1Yn or 20E to 2Yn
8
5 _A 8switching
a — 4 switching
E 3 —
i 2 /// ___4 1switching
=
0 /
-1
-2
0 50 100 150 200

pF

Adjustment of tpyz for
Load Capacitance and # of Outputs Switching

o 10E to 1Yn or 20E to 2Yn
8 switching
' 7 i
[]
2 4
£, /
i /]
1 /
0
-1 -
-2
0 50 100 150 200
pF
Adjustment of tp 7 for
Load Capacitance and # of Outputs Switching
. 10E to 1Yn or 20E to 2Yn
8 switchl
3 P 4SW o ﬂg
1 switching
2 ]

/

pF
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Product specification

Octal buffer/line driver (3—State)

74ABT241

trLy vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
4
3
2 45V
™ 5.5V
2 -
1
55 35 -15 5 25 45 65 85 105 125
°C
trie vs Temperature (Tamb)
B Cy = 50pF, 1 Output Switching
35
3
225 T 45Vo
2 5.5Vec
15
1
55 35 -15 5 25 45 65 85 105 125
°C
Vonv and Vg p vs Load Capacitance
Vee =5V, Viy=0to 3V
4
35 125°C
s 25°C
— -85°C
25
2 2
3
15
1 125°C
25°C
os -55°C
0
0 50 100 150 200
°C

Offset in ns

Offsetinns

OffsetIn ns

Adjustment of tyy for
Load Capacitance and # of Outputs Switching
8

7
8 switching
[]
s 4 switching
4
s P 1 switching
2 / ]
1 '/ //
o e
-1 >
-2
-3
o 50 100 150 200

pF

Adjustment of tyy_for
A_oad Capacitance and # of Outputs Switching

]
4 / 8 switching
3 4 switching
2 1 switching

/ —
1 >
0l
-1
-2
0 50 100 150 200
pF
Vonp and Vg v vs Load Capacitance
Vee =5V, Viy=010o 3V
[
5
4= 125°C
25°C
3 -55°C
2
1
[
- 125°C
25°C
" -55°C
0 50 100 150 200

pF
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Octal buffer/line driver (3—State) 74ABT244

FEATURES
® Octal bus interface o
o 3-State buffers QUICK REFERENCE DATA
CONDITIONS
© Output capability: +64 mA/~32mA SYMBOL PARAMETER Tomt = 25°C; GND = OV TYPICAL | UNIT
@ Latch—up protection exceeds 500mA t Propagati
gation delay X
per Jedec JC40.2 Std 17 t::':_ Anoﬁ.» Yn Cr = 50pF; Voc = 5V 29 ns
® ESD protection exceeds 2000 V per Ciy Input capacitance V=0V or Vg 4 pF
MIL STD 883C Method 3015.6 and -
200 V per Machine Model Cout Output capacitance V=0V orVge 7 pF
lecz Total supply current Ouputs disabled; Vg =5.5V 500 nA
DESCRIPTION
The~7IéABT244 high—performance ORDERING INFORMATION
BiCMOS device combines low static
and dynamic power dissipation with PACKAGES TEMPERATURE RANGE ORDER CODE
high speed and high output drive. 20—pin plastic DIP —40°C to +85°C 74ABT244N
The 74ABT244 device is an octal 20—pin plastic SOL —40°C to +85°C 74ABT244D
buffer that is ideal for driving bus lines.
The device features two Output
Enables (10E, 20E), each controlling PIN DESCRIPTION
four of the 3—State outputs. PIN NUMBER SYMBOL NAME AND FUNCTION
2,4,6,8 1A0-1A3 Data inputs
11,13,15,17 2A0 - 2A3 Data inputs
18,16, 14, 12 1Y0-1Y3 Data outputs
9,7,53 2Y0 -2Y3 Data outputs
1,19 10E, 20E | Output enables
10 GND Ground (OV)
20 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 o Lo
EN
s m_t'_‘" 18 -1 r
o 182 Q w2 o, 2 > vj—e&
4 |16
8 l’—k:—ﬂ 2 s N
1 .I.DE_<>_ JE— |12
" 2v0 o
19 N
13 2Y1 7 EN
o 9 r
15 .nz_.kﬁ 5 J § — > wvi—=2
2v3 A3 I
v T : s -
19 .ZQE_C[>_ 17 3
52
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Product specification

Octal buffer/line driver (3—State) 74ABT244
FUNCTION TABLE
INPUTS OUTPUTS
10E | 1An | 20E | 2An | 1Yn | 1¥n
L L L L L L
H H
H X H X z 4
ABSOLUTE MAXIMUM RATINGS? 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage ~0.5t0 +7.0 \
lik DC input diode current Vi<0 -18 mA
\] DC input voltage® -1.2t0+7.0 \'%
lok DC output diode current Vo< 0 -50 mA
Vour DC output voltage® output in Off or High state —-05t0 +5.5 \
lout DC output current output in Low state 128 mA
Teg Storage temperature range —65 to 150 °C

NOTES:

1 Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to abso-
lute-maximum-—rated conditions for extended periods may affect device reliability.

2. The performance capability of a high—performance integrated circuit in conjunction with its thermal environment can create junction tempera-
tures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3 The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \
\ Input voltage 0 Vee \
ViH High level input voltage 2.0 \
ViL Input voltage 0.8 \
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamb operating free—air temperature range —40 +85 °C
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Signetics Advanced BiCMOS Products Product specification
Octal buffer/line driver (3—State) 74ABT244
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T‘;’: :nggnc UNIT
Min Typ | Max | Min | Max
Vik Input clamp voltage Vee = 4.5V; ik =—18mA 09 | -1.2 -1.2 \
Vee = 4.5V, loy =—3mA; V)= V||_ orViy 25 2.9 25
Vou High—level output voltage Vee =5.0V; loy =—3mA; V| =V or Vi 3.0 3.4 3.0 v
Voo = 4.5V, loy =—-32mA; V| = V) or Vi 20 24 2.0
VoL Low-level output voltage Vee =4.5V; lo = 64mA; V| = V)_or Viy 042 | 0.55 0.55 v
I Input leakage current Vee =5.5V; Vi = GND or 5.5V +0.01 | £1.0 +1.0 pA
lozu 3-State output High current | Voo =5.5V; Vo = 2.7V; Vi = Vi or Viy 5.0 50 50 pA
loze 3-State output Low current | Ve = 5.5V; Vo = 0.5V; V= Vj_or Viy -5.0 | -50 -50 pHA
lo Short—circuit output current! | Voo = 5.5V; Vo = 2.5V -50 | —100 | —180 [ -50 | -180 | mA
locH Vec = 5.6V; Outputs High, V| = GND or V¢¢ 0.5 50 50 pA
looL Quiescent supply current Ve = 5.5V; Outputs Low, V) = GND or Vg¢ 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
looz Vv GND o v“c‘g s 3-State, 05 | s0 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vgc or GND; Vg = 5.5V - 05 15 05 mA
Additional supply current per | Outputs 3—State, one data input at 3.4V,
Aloc | jnput pin? other inputs at Vg or GND; Vg = 5.5V 05 | S0 50 | pA
Outputs 3—State, one enable input at 3.4V,
other inputs at Vg or GND; Vgg = 5.5V 05 1.5 05 mA
NOTES:

1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2 This is the increase in supply current for each input at 3.4V.

AC CHARACTERISTICS ‘
GND = 0V; tg = tr = 2.5ns; C = 50pF, R_ = 500Q
74ABT244
Tamb = +25°C Tamb = —40°C to +85°C
SYMBOL PARAMETER WAVEFORM Ve = +5.0V .Voc = +5.0V 0.5V UNIT
Min Typ Max Min Max
tern Propagation delay J 1.0 2.6 4.1 1.0 46 ns
teuL AntoYn 1.0 29 42 1.0 46
tpzu Output enable time 2 1.1 3.1 4.6 1.1 51 ns
tezL to High and Low level 21 4.1 5.6 21 6.1
tpHz Output disable time 2 2.1 4.1 5.6 21 6.6 ns
terz from High and Low level 17 3.7 5.2 17 5.7

April 26, 1991

54




Signetics Advanced BiCMOS Products Product specification

Octal buffer/line driver (3—State) 74ABT244

AC WAVEFORMS
V= 1.5V, Viy = GND to 3.0V

Waveform 1. Waveforms Showing the Input (An) to Waveform 2. Waveforms Showing the 3-State Output
Output (Yn) Propagation Delays Enable and Disable Times

TEST CIRCUIT AND WAVEFORMS

920% 90% AMP (V)
NEGATIVE \ \
PULSE 10% 10%

Vi ov

achenaron € L— tra (1) "I |“ true )
R e v ) A Fow
A L 20% 90% AME (V)
. pose | f v Vu
Test Circuit for 3—State Outputs 10% 10%
K tw A ov
SWITCH POSITION
Vp=1.5V
TEST | SWITCH Input Pulse Definition
trLz closed
tpzL closed
All other open
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R_= Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate tw tg te
Cp= Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value. 74ABT 3.0V 1Mhz 500ns| 2.5ns | 2.5ns

Ry = Termination resistance should be equal to Zoyr of
pulse generators.
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Signetics Advanced BiCMOS Products

Product specification

Octal buffer/line driver (3—State)

74ABT244

tpLy vs Temperature (Tamb)
Cy = 50pF, 1 Output Switching

Anto Yn
[
5
_——--———'—_— MAX
. et
3
2 45Veo
i 1 5.5Vee
2
MIN
1 -
0
55 -35 -15 5 25 45 65 85 105 125
°C
tpy Vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
Anto Yn
[
5
MAX
4
45V,
23 55Ve
2
1 MIN
0
-85 -35 -15 5 25 45 65 85 105 125
°C
tpzy Vs Temperature (Tamp)
C. = 50pF, 1 Output Switching
. nOE to Yn
[
5 MAX
r's
L]
£, 45V
5.5Voo
2
| MIN
1
0
-85 -35 -15 5 25 45 65 85 105 125
°C

Adjustment of tp y for
Load Capacitance and # of Outputs Switching

Anto Yn
5
4
3 _| 8switching
:: 1 ovtching
£ switching
< / / 9
i 2
o <
-1
-2
[\] 50 100 150 200

pF

Adjustment of tpy, for
Load Capacitance and # of Outputs Switching

Anto Yn
7
8
5
s 8 switching
2 —
c 3 4 switching
g 2 1 switching
1 /
0=
-1
)
[ 50 100 150 200

pF

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching

nOE to Yn
5
4 8 switching
3 4 switching
:, P /
£ / 1 switching
g ! L — =
) /
-1
-2
o 50 100 150 200

pF
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Signetics Advanced BiCMOS Products Product specification

Octal buffer/line driver (3—State) 74ABT244
tpz vs Temperature (Tamb) Adjustment of tpz_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
. nDOE to Yn , nOE to Yn
7 (]
e MAX s 8 e
s 4 / 4 9
ASVee 2.,
£ g
24 55Vee %2 ] ___| 1switching
X N 5, ,/ ]
2 ° /
1 -1
° -2
85 35 -15 5 25 45 65 05 105 125 ° 50 100 150 200
°C pF
tpyz vs Temperature (Tams) Adjustment of tpyz for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
R nDE to Yn 0 nOE to Yn
8 8
7 " 7 4 g
AX ¢ / 1 switching
[ . P
s 24 ~
7
2 A8Veo £, A
4 g 2 /
8.8Voc 1 /
3 0
2 MIN -1 —>
-2
1 -3
55 -35 -15 5 25 45 65 65 105 125 0 50 100 150 200
°C pF
tp .z vs Temperature (Tamp) Adjustment of tp 7 for
C_ = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
. nOE to Yn . nOE to Yn
6 s
MAX 8 switching
4 4 switching
5 1 switching
3
A a5V, 2 <
. 8Ves ; 2 //
3
&1 -
2 MIN o
1 -1
° -2
55 -35 -15 5 25 45 65 85 105 125 ° 50 100 150 200
°C pF
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Product specification

Octal buffer/line driver (3—State)

74ABT244

truy vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching

4.5V,
|t cc
| 5.5Ves

15
=55 -35 -15 5

25 45 65 85 105 125
°C

tyyL vs Temperature (Tame)
Cy = 50pF, 1 Output Switching

4
3

2 45V
2 B.5Vee
1

25 45 65 85 105 125
°C

55 -335 -15 5

Vonv and Vg p vs Load Capacitance
Vee =5V, Viy=0to 3V

125°C
3 25°C
-55°C

voits
N

1 125°C
25°C
0s —55°C

°C

Adjustment of ty y for
Load Capacitance and # of Outputs Switching
1

9 8 switching
7 -
4 switching
2s _—
1 1 switching
S /
1 //
/ "
-1 >
-3
[ 50 100 150 200

pF

Adjustment of tyy for
“I'_oad Capacitance and # of Outputs Switching

8

1 & switching

\

2
£ 4 switching
z 4
° z ~ / oviene
[
-2
[ 50 100 150 200
pF
Voup and Vory vs Load Capacitance
Vee =5V, Vin=0to 3V
[
]
e e ————————— Ry
= 25°C
—55°C
s 3
§ 2
5 1
o
1 125°C
—— 25:C
—55°C
-2
[ 50 100 150 200

pF

April 26, 1991

58




Signetics Advanced BiCMOS Products

Product specification

Octal transceiver with direction pin (3-State)

FEATURES
< Octal bidirectional bus interface

» 3-State buffers
» Output capability: +64mA/-32mA

 Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17

« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and
200 V per Machine Model

DESCRIPTION

The 74ABT245 high-performance
BiCMOS device combines low static
and dynamic power dissipation with high
speed and high output drive.

The 74ABT245 device is an octal trans-
ceiver featuring non-inverting 3-State
bus compatible outputs in both send
and receive directions. The control func-

QUICK REFERENCE DATA

74ABT245

CONDITIONS
T
SYMBOL PARAMETER Tomb = 25°C; GND = OV TYPICAL | UNI
toun Propagation delay — 500F: _ 29 ns
%H. | AntoBn,orBntoAn | OL=3%PFVec=5V :

Coir, o€ | Input capacitance V,=0Vor Vg, 4 pF
Cwo 1/0 pin capacitance V‘ =0Vor VOC 7 pF
lecz Total supply current Outputs Disabled; Vee = 5.5V 500 nA

ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP -40°C to +85°C 74ABT245N
20-pin plastic SOL -40°C to +85°C 74ABT245D

PIN DESCRIPTION

tior! implem.entation minimizgs external PINNUMBER | SYMBOL FUNCTION
timing requirements. The device fea- —— -
tures an Output Enable (OE) input for 1 DIA Direction control input
easy cascading and a Direction (DIR) g' 3 g-g AO-A7 Data inputs/outputs (A side)
input for direction control. m ’17' "'5 5
FUNCTION TABLE 1 4: 13: 1 2: 1 BO - B7 Data inputs/outputs (B side)
INPUTS INPUTS/OUTPUTS 19 OE | Outputenable
OE | DIR An Bn 10 GND Ground (0V)
L L A-B Inputs 20 Vee Positive supply voltage
L H Inputs B=A
H X z Y4
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N 1 3 EN1 (BA)
oim [3] 20] Ve L | _Z]J” 18 _EESENz (AB)
» [ ol NN ,, 1 L.,
A1L__3_ E]M A ]l/ j\’]_]a‘ _2EV1 d j___
*2 [ 7] & ‘' | Ll -%‘JM ) > 1Y 17
A3 E E] B2 . _1.5‘ s _34_> l«<p—
M [l 5] 83 . P P 8 e S
45 1] 14] B4 s 'n—rr/c‘ = PN PR
A8
[e] 13] BS , 2 IJ “ 6 14
a7 [ 12] B8 AS "%_] BS 7 13
anp fig] [11] 87 8 -n——-r§‘ 12 8 12
%J 86 —> >——
N 9 11
Top view Y 1% le” "
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Signetics Advanced BiCMOS Products Product specification

Octal transceiver with direction pin (3-State) 74ABT245

ABSOLUTE MAXIMUM RATINGS": 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
™ DC input diode current V<0 -18 mA
v DC input voltage? 1210 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0510 +5.5 v
lour DC output current output in Low state 128 mA
Tayg Storage temperature range -65to 150 °C
NOTES:
o et sanciions beyond Thoss indcated under recomaerded operaing Gondiions: s o Ied: LAposur 1o absewe maximum ared conditons fo

extended periods may affect device reliability.

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction temperatures which are
detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LmiTs UNIT
Min Max
Vee DC supply voltage 45 55 v
\7 Input voltage 0 Vee v
Viu High-level input voltage 2.0 Vv
Vi Input voltage 08 v
lon High level output current -32 mA
lo Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 nsiV
Tamo Operating free-air temperature range -40 +85 °C
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Signetics Advanced BiCMOS Products Product specification

Octal transceiver with direction pin (3-State) 74ABT245

DC ELECTRICAL CHARACTERISTICS

UMITS
Tamb = ~40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C o +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; I k=-18mA 09 | -1.2 -1.2 \'
Vec =4.5V; loy=-3mA; V=V, orViy 25 29 25
Vou High-level output voltage Vee =5.0V; loy=-3mA; V=V orVy 30 34 30 v
Vec =4.5V; loy=-32mA; V, =V or Vi 20 24 20
VoL Low-level output voltage Vec =4.5V; o =64mA; V, = V) or Vi, 042 | 055 0.55 \"
Input Control pins | Vec =5.5V; V| = GND or 5.5V $0.01 | 1.0 1.0
h leakage pA
current Data pins Vce =5.5V; V, =GND or 5.5V 5 100 100
Iy + lozn | 3-State output High current | Vg =5.5V; Vo =2.7V; Vi =V or Vi 50 | 50 50 pA
I+ lozL | 3-State output Low current Vg =5.5V; Vo =0.5V; V=V orVy -50 | -50 -50 pA
lo Short-circuit output current! | Ve =5.5V; Vg = 2.5V 50 | 100 | -180 | -50 | -180 | mA
lccH Vo = 5.5V; Outputs High; V; = GND or Vg 05 | 50 50 | pA
lecL Qui t supply current Vee = 5.5V, Outputs Low; V= GND or Vg 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
lecz Vi = GND or Vo 05 | 50 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 05 | 15 15 [ mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Alec input pin? other inputs at Vg or GND; Ve = 5.5V 05 [ 50 50 KA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 15 15 mA

NOTES:
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
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Octal transceiver with direction pin (3-State) 74ABT245
AC CHARACTERISTICS
GND =0V; tg =tg = 2.5ns; C = 50pF, R, = 500Q
LIMITS
Tomb = +25°C Tamb =~40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Veo o 250V Veosssoviosy | UNT
Min Typ Max Min Max
toLn Propagation delay 1 1.0 2.2 4.1 1.0 4.6 ns
torL An to Bn or Bn to An 1.0 2.9 4.2 1.0 46
tez Output enable time ’ 2 1.3 29 48 1.3 53 ns
Pz to High and Low level 23 4.0 5.8 2.3 6.3
tprz Output disable time 2 27 4.7 6.2 27 7.2 ns
iz | from High and Low level 23 4.0 58 23 6.3
AC WAVEFORMS
(Vm = 1.5V, Vi = GND to 3.0V)
'OE NPUT 5‘ Vu ?z Vu
ety , asv
VoL +0.3v
—
-t pHz 9
vﬂ‘
A Vou 0.3v
ov
Waveform 1. Waveforms Showing the Input to Output Waveform 2. Waveforms Showing the 3-State Output
Propagation Delays Enable and Disable Times

TEST CIRCUIT AND WAVEFORMS

Test Circuit For 3-State Outputs

SWITCH POSITION
TEST SWITCH

closed
closed
open

torz
oz
All other

DEFINITIONS

R, = Load resistor; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

Termination resistance should be equal to Zgyy of
pulse generators.

Rr=

pren tw o APM
NEGATIVE v v
PuLsE .wss 10% ;
ov
trw @) L' H @,)
r"n.u t,) _1 r"m. ¢
90% 90% P
oo E Vu Vu
10% 10%
I tw 1 ov
V=158V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | ty tr te
74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
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Product specification

Octal transceiver with direction pin (3—State)

74ABT245

tpLy Vs Temperature (Tams)
Cy = 50pF, 1 Output Switching
An to Bn or Bn to An

5
MAX
)
3
45V
2 5.5V
MIN
1
0
55 -35 -15 S5 25 45 65 85 105 125
°C
tpyL vs Temperature (Tams)
Cy = 50pF, 1 Output Switching
e An to Bn or Bn to An
5
MAX
4
23 4.8V
55Veo
2
1 MIN
]
55 -35 -15 5 25 45 65 65 105 125
°C
tpzy vs Temperature (Tams)
C, = 50pF, 1 Output Switching
; OE to An or OE to Bn
[
s | MAX
4
" 4.5V
e 2 |t 55‘,:
I B —
2
B — MIN
1
0
55 -35 -15 5 25 45 65 85 105 125

°C

Adjustment of tp y for
Load Capacitance and # of Outputs Switching

s An to Bnor Bn to An

4
3 8 switching
4 switching

E 2 ]
= — [ 1 swtehing
i / —

0 %

-1

-2

0 50 100 150 200

pF

Adjustment of tpyy for
Load Capacitance and # of Outputs Switching
An to BnorBnto An

6

/ 8 switching
4
—
=

/ 4 switching

w

Offsetinns
»
<

-

o

/
=

-2

° 50 100 150 200
pF

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching
OE to An or OE to Bn

5
4

8 switching
3 4 switching

/ 1 switching

Offset In ns
-

\

-1

-2

pF
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Product specification

Octal transceiver with direction pin (3—State)

74ABT245

tpz vs Temperature (Tamb)
Cy = 50pF, 1 Output Switching

. OE to An or OE to Bn
7
N I MAX
5
2 N B 45V
4 85Voo
3
MIN
2
1

&5 35 -15 5 25 45 65 8 105 125
°C

tpyz vs Temperature (Tams)
C, = 50pF, 1 Output Switching

o OE to An or OE to Bn
8
7 MAX
[
g8 48V
wec
3 MIN
2
1

&5 35 -15 5 25 45 65 85 105 125
°C

tprz vs Temperature (Tomp)
Cy = 50pF, 1 Output Switching

. OE to An or OE to Bn
7
o | — MAX
g —
s
] 4.5V
4 8.5Vec
3
— MIN
o —
2
1

55 35 -15 5 25 45 65 85 105 125
°C

Adjustment of tpz_for
Load Capacitance and # of Outputs Switching
OE to An or OE to Bn

_| 8switching

— 1.

N W e e e N

Offsetin ns

= 1 switching

/ -
o=

-1

-2
o 50 100 150 200

pF
Adjustment of tpyz for

Load Capacitance and # of Outputs Switching
OE to An or OE to Bn

°
. ke
7 1 switching
6 ,/
2® “
c 4 /
3
g 2 /
1 /
(] V.
-1 7
-2
0 50 100 150 200
pF

Adjustment of tp 7 for
Load Capacitance and # of Outputs Switching

. OE to An or OE to Bn

4
8 switc
3 sunchng
3 1 switching
2,
]
é ! =
oA
-1
-2
o 50 100 150 200

pF
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Product specification

Octal transceiver with direction pin (3—State)

74ABT245

truy vs Temperature (Tamb)
Cy = 50pF, 1 Output Switching

48V
85Voc

55 35 156 5 25 45 65 85 105 125
°C

tru vs Temperature (Tams)
Cy = 50pF, 1 Output Switching

25
~ 45V
22 58V
18

85 35 -15 6 25 45 65 85 105 125
°C

Vouv and Vg p vs Load Capacitance
Vee =5V, Viy=01to 3V

3s 125°C
25°C
3 -55°C
25

volts
~

15
1 125°C
25°C
05 ~55°C
o
[ 80 100 130 200

Offsetin ns

Offset in ns

Offset In ns

Adjustment of ty y for
l..oad Capacitance and # of Outputs Switching

7
. // ewehing
: 4 switching
3 // | | 1swiching
2 ]

1 A
0 '//
-1 =
7
-2
-3
o 50 100 150 200

pF

Adjustment of tyy for
;.oad Capacitance and # of Outputs Switching

]
8 switchl
s /‘ 8 ing
. //; _~| 4switching
3 < ~ 1 switching
. . / i / ,/
; / /
=
[}
-1
-2
[ 50 100 150 200
pF
Voup and Vg, vy vs Load Capacitance
Vee =5V, Viy=0to 3V
[}
]
e 125°C
m 25°C
3 ~55°C
2
1
[}
-1 125°C
— — 25°C
" | —s5°C
] 50 100 150 200
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Signetics Advanced BiCMOS Products Coe Product specification

Octal D flip-flop " | 74ABT273

FEATURES QUICK REFERENCE DATA
» Eight edge-triggered D-type flip-flops CONDITIONS
. Buffered common clock SYMBOL PARAMETER Tomb = 25°C; GND = OV TYPICAL | UNIT
« Buffered asynchronous Master Re- toy Propagation delay - Ve o
set ont CPtoQn C =50pF; Vgc =5V 53 ns
. 32: 74ABT377 for clock enable ver- Cn Input capacitance V=0V or Vg 35 pF
» See 74ABT373 for transparent latch Cour | Outputcapacitance V=0V or Vo 7 pF
version
« See 74ABT374 for 3-State version lccz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
DESCRIPTION ORDERING INFORMATION
The 74ABT273 has eight edge-trig-
gered D-type flip-flops with individual D PACKAGES TEMPERATURE RANGE ORDER CODE
inputs and Q outputs. The common - -
butfered Clock (CP) and Master Reset 20-pin plastic DIP ~40°C to +85°C 74ABT273N
(MR) inputs load and reset (clear) all - "
flip-flops simultaneously. 20-pin plastic SOL -40°C to +85°C 74ABT273D

The register is fully edge-triggered. The
state of each D input, one setup time
before the Low-to-High clock transition, ~ P/N DESCRIPTION

is transferred to the corresponding flip- PIN NUMBER SYMBOL NAME AND FUNCTION
flop's Q output. 11 CcP Clock Pulse input (active rising edge)
All outputs will be forced Low indepen- ; 33’1:' 1'7818 DO - D7 " Data inputs
dent of Clock or Data inputs by a Low 2 5‘ 3 '9
voltage level on the MR input. The de- 12 15, 16. 19 Qo -Q7 Data outputs
vice is useful for applications where the — N - -
true output only is required and the CP ! Master Resat input (active-Low)
and MR are common elements. 10 GND Ground (0V)
20 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
wr [ 20] Vee
o [ 2] 18] o7 3 47 8 13141718
» 3 5 o7
o1 4] [17] oe Do D1 D2 D3 D4 D5 Dé D7 4 | | 5
1 —Jcp
a 06 7 ]
K el 1 —dmR — —
@ [ % as Q0 01 Q2 3 Q4 Q5 Q6 Q7 8 9
] 1 > I I o | N
03 [ 13] o4 ll!o1lz1ls1|ou L 12
a [9] [12] a4 14| 15
anp [19] [11] cp 17 16
7] | 16
Voe = Pin20 18 19
Top View GND = Pin 10 — —
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Octal D flip-flop 74ABT273
LOGIC DIAGRAM
Do D1 D2 D3 D4 D5 D6 D7
3) “@ (Y] (8) 3) | (14) an (18)
LDOLDO'-DO‘-DO'—DQ]LDOI_DO D Q
Dcp cp cp >cp cp D> cp e > cp
Rp Rp Rp Rp Rp Rp Rp Rp
-, S SRR
[+] 5) ©) ) (12) 15) (16) (9
a Q2 a3 Q4 as Q6 [+74
Vee=Pin20
GND = Pin 10
FUNCTION TABLE
INPUTS OUTPUTS
= OPERATING MODE
MR CcP D, Qo -Q7
L X X L Reset (clear)
H T h H Load "1*
H ) | L Load 0"
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level
| = Low voltage level one set-up time prior to the Low-to-High clock transition
X = Don'tcare
T = Low-to-High clock transition

ABSOLUTE MAXIMUM RATINGS' 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 05t0+7.0 v
Ik DC input diode current Vi<0 -18 mA
v DC input voltage® -1.210 +7.0 \Y
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0510 +5.5 \Y
four DC output current output in Low state 128 mA
Tetg Storage temperature range -65to 150 °C
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated coriditions for
extended periods may affect device reliability.

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction temperatures which are
detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Signetics Advanced BiCMOS Products Product specification

Octal D flip-flop 74ABT273

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER s UNIT
Min Max
Vee DC supply voltage 45 55 \Y
A/ Input voltage 0 Vee v
Viu High-level input voltage 20 v
Vi Input voltage 0.8 \
Ton High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamo Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tump =425°C | Tamb =40°C | yyiy
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vo = 4.5V; | k= -18mA 09 | 12 12 v
Vec =4.5V;lgy=-3mA; V=V orVyy 25 29 25
Von High-level output voltage Vee = 5.0V; l oy =-3mA; V=V, orVyy 3.0 3.4 3.0 v
Ve =4.5V; lgy=-32mA; V=V orVy, 2.0 24 2.0
Vo Low-level output voltage Vec =4.5V; 1o =64mA; V=V or Viy 042 | 055 0.55 \"
1 Input leakage current Vee =5.5V; V) = GND or 6.5V +0.01 | #1.0 +1.0 pA
lo Short-circuit output current! | Ve =5.5V; Vo = 2.5V -50 | -100 | -180 | -50 | -180 | mA
[ Ve = 5.5V; Outputs High; V; = GND or Ve 05 | 50 50 | pA
Toor | CUieseantsUPRlY cument g utouts Low; Vy = GND or Ve 24 | 30 30 | mA
Al ilr\)?)ﬂi:i;irn;a?' supply current per Z%;ifén (l):)ne input at 3.4V, other inputs 05 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.

April 26, 1991 68



Signetics Advanced BiCMOS Products Product specification

Octal D flip-flop 74ABT273
AC CHARACTERISTICS
GND =0V; tg =t; = 25ns; Cy = 50pF, R, = 5000
uMmITs
Tomb = +25°C Tamp =-40°C to +85°C
SYMBOL PARAMETER WAVEFORM Voo = 5.0V '\'l"cc = 45.0V 10.5V UNIT
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 150 200 150 MHz
teLn Propagation delay Waveform 1 25 45 6.0 2.5 6.5 ns
tonL CP to Qn 33 53 6.8 3.3 7.3
Propagation delay 25 | 45 6.0 25 7.0 ns
oL M to Qn Waveform 2
AC SETUP REQUIREMENTS
GND =0V; tR = tF =2.5ns; CL = 50pF, RL= 500Q
LUMITS
Toers = +25°C Tomb = -40° C 10 +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Vec = +5.0V 0.5V UNIT
Min Typ Max Min Max
ts(H) Setup time, High or Low 2.0 2.0
4 W
(L) Dn to CP aveform 3 25 25 ns
th(H) Hold time, High or Low 0.7 0.7
L) Dnto CP Waveform 3 07 07 ns
tu(H) Clock Pulse width 33 33
tlL) High or Low Waveform 1 a3 33 ns
to(L) LM:;ter Reset Pulse width, Waveform 2 33 33 ns
Recovery time
trec Whito CP Waveform 2 2.0 20 ns
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Signetics Advanced BiCMOS Products Product specification

Octal D flip-flop 74ABT273

AC WAVEFORMS

an Vi

Waveform 1. Propagation Delay, Clock Input To Output, Waveform 2. Master Reset Pulsa Width, Master Reset to
Output Delay and Master Reset to Clock Recovery Time

Clock Puise Width, and Maximum Clock Frequency

"R v A,
14 (H) 4 thH) bl )

K Vu

cp A\
Waveform 3. Data Setup And Hold Times

NOTE: For all waveforms, Vy = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

[ t AMP
0% w )
NEGATIVE | %v v
PULSE " 0% "
ov

10%
L"' ™ (ty) _l L_'rug t,)

PULSE
GENERATOR

Test Circuit For 3-State Outputs r_'“-" ¢ _1 r_'“'- «')AIAP(V)
SWITCH POSITION posmve | /% >,
PULSE L [ ]
TEST SWITCH 0% 10%
» tw 1 o
‘PLZ closed
V,, =15V
Pz closed Input Pulse Definit
All other open nput Fulse niton
DEFINITIONS INPUT PULSE REQUIREMENTS
R_= Load resistor; see AC CHARACTERISTICS for value. FAMILY PRSI ES— . .
C_ = Load capacitance includes jig and probe capacitance; mp e | Tep- w R F
see AC CHARACTERISTICS for value. 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns

Ry = Termination resistance should be equal to Zgy of
pulse generators.
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Product specification

Octal D-type flip—flop

74ABT273

tpLy Vs Temperature (Tamb)
Cy = 50pF, 1 Output Switching
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7
- MAX
[ —
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—_—
4
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4—',_-—‘
2
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0 CP to QGn
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"
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3
2
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108 125

tpuL vs Temperature (Toms)
Cy = 50pF, 1 Output Switching

MR to Qn
8
7 — MAX
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=1
5 5.5Vec
IS ey
2 R B I S e, oy
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__—-—-—-"""_'
2
1
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Offsetin ns

Adjustment of tp y for
Load Capacitance and # of Outputs Switching

CPto Qn
5
4
3
8 switching
2 4 9
1 switchin,
. —— / g
/ ——
o
-1
-2
o 50 100 150 200
pF

Offsetinns

Offsetin ns

Adjustment of tpy_for
Load Capacitance and # of Outputs Switching

CP to Qn
[

5

/ 8 switching
4 / 4 switching
/r

1 switching

]
=
L~

ol
i

] 50 100 150 200
pF

Adjustment of tpy_for
Load Capacitance and # of Outputs Switching

. MR to Qn
35
. 8 switching
4 switching
3 ]
2 / 1 switching
=
1 /
o
-1
-2
[ 50 100 150 200
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Signetics Advanced BiCMOS Products Product specification

Octal D-type flip—flop ~ - 74ABT273

trLn vs Temperature (Tamp) Adjustment of tp 4 for
Cy. = 50pF, 1 Output Switching ‘z.oad Capacitance and # of Outputs Switching
°
7
25
2y // 8 g
& 4 switching
: — 48Ve 3 P e ing
L —=1 8.8Vec L [ —
2 — = 1 é/
=
-1 /
15 -3
55 -35 -15 5 25 45 65 05 105 125 0 50 100 150 200
°C pF
trye vs Temperature (Tomp) Adjustment of tyy_for
Cy = 50pF, 1 Output Switching “I).oad Capacitance and # of Outputs Switching
[]
3 [
4.5V 2
& i 4 / : witching
switching
5.5V,
. cc 5, /,/' 1 .
//
oL =]
1 -2
-85 -3 -15 5 25 45 65 65 105 125 0 50 100 150 200
°C pF
Vonv and Vop vs Load Capacitance Voup and Vgry vs Load Capacitance
Vec =5V, ViN=01to 3V Vee =5V, Vin=0to 3V
4 [
35 125°C s
] — 25°C o
= Zs5c e ———— Jas0
25 e 3 ~55°C
. L]
2 2
: :
15 1
1 125°C 0
0s 25°C .
-85°C T T —— 125°C
I — °C
0 -2 ﬁs“c
) 50 100 150 200 0 50 100 150 200
°C pF
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Product specification

Octal D-type transparent latch (3-State) 74ABT373
FEATURES QUICK REFERENCE DATA
+ 8-bit transparent latch CONDITIONS
. 3-State output buffers SYMBOL PARAMETER Tamb = 25°C; GND = OV TYPICAL | UNIT
« Output capability: +64mA/-32mA t:_:: S:‘ot,:%a:on delay Cy = 50pF; Voo = 5V 42 ns
« Latch-up protection exceeds S00mA
per JEDEC JC40.2 Std 17 Cw Input capacitance V=0V or Vg 4 pF
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and Cour | Output capacitance V=0V or Vg 7 pF
200 V per Machine Model
lecz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
DESCRIPTION
The 74ABT373 high-performance BiC- ORDERING INFORMATION
MOS device combines low static and
dynamic power dissipation with high PACKAGES TEMPERATURE RANGE ORDER CODE
speed and high output drive.
20-pin plastic DIP -40°C to +85°C 74ABT373N
The 74ABT373 device is an octal trans-
parent latch coupled to eight 3-State 20-pin plastic SOL -40°C to +85°C 74ABT373D

output buffers. The two sections of the
device are controlled independently by
Enable (E) and Output Enable (OE)
control gates.

The data on the D inputs are trans-
ferred to the latch outputs when the
Latch Enable (E) input is High. The
latch remains transparent to the data

inputs while E is High, and stores the
data that is present one setup time be-
fore the High-to-Low enable transition.

The 3-State output buffers are designed
to drive heavily loaded 3-State buses,
MOS memories, or MOS microproces-
sors. The active-Low Output Enable

(OE) controls all eight 3-State buffers
independent of the latch operation.

When OE is Low, the latched or trans-
parent data appears at the outputs.
When OE is High, the outputs are in
the High-impedance "OFF" state, which
means they will neither drive nor load
the bus.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)

1 EN

o [1] [20] v LU [
oo [2] [19] o7 s T 2
oo [3] 18] 07 TIIITTTW i Jo p vi2
4 5
o1 [4] 17] o6 D0 D1 D2 D3 D4 D5 D6 D7 ] e
a [3] 18] s 1 —]e 7| | s
a2 [§] 15] as 1 —qOE 8 9
02 [7] 4] s Q0 Q1 G2 Q3 Q4 Q5 Q6 Q7 1—3— _:

w0 ] o RRERERN!
as [9] [12] Q4 14 | 15
anp o] 1] € 17 16
Voc-Pinzo 18 19
Top view GND = Pin 10
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Signetics Advanced BiCMOS Products Product specification

Octal D-type transparent latch (3-State) 74ABT373
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1 ©E Output enable input (active Low)
3’1 : -1"7,8'1;3 Dn-Dn Data inputs
2'155;‘%91'91 2 Qn-Qn 3-State Outputs
1 E Enable input (active High)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
__ INPUTS INTERNAL OUTPUTS OPERATING MODE
OE E Dn REGISTER Qo -Q7
L H L L L .
L H H H H Enable and read register
t i I: h b Latch and read register
L L X NC NC Hold
H L X NC z .
H H Dn Dn z Disable outputs
H = High voltage level
h = High voltage level one set-up time prior to the High-to-Low E transition
L = Low voltage level
| = Low voltage level one set-up time prior to the High-to-Low E transition
NC = No change
X = Don'tcare
Z = Highimpedance “off" state
1l = High-to-Low E transition
LOGIC DIAGRAM
Do D1 D2 03 D4 D5 D6 D7
3 4 7 8 13 1 17 18
D D D D D D D
E Q@ E O e @4 HE @k HE @ E QR HE @k HE O
e NNy
L 5 6 [] Lz s 16 19
Qo al Q2 @3 o4 Qs [+ a7
Vee = Pin20
GND = Pin 10
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Signetics Advanced BiCMOS Products

Product specification
Octal D-type transparent latch (3-State) 74ABT373
ABSOLUTE MAXIMUM RATINGS' 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+7.0 '
Ik DC input diode current V|<0 -18 mA
\7 DC input voltage3 -1.2t0 +7.0 v
1ok DC output diode current Vo<0 -50 mA
Vout DC output voltage?® output in Off or High state 0510 +56.5 v
lour DC output current output in Low state 128 mA
Tag Storage temperature range -65to0 150 °C
NOTES:
1. Stresses beyond those listed may cause permanent damage to | the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those indi d under *r led operating conditions" is not implied. Exposure to absolute-maximum-rated conditions for

extended periods may affect device rellabvlny

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction temperatures which are
detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.
3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max

Vee DC supply voltage 45 55 \"
\7 Input voltage 0 Vee v
Vi High-level input voltage 20 \'%
ViL Input voltage 08 v
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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Signetics Advanced BiCMOS Products Product specification
Octal D-type transparent latch (3-State) 74ABT373
DC ELECTRICAL CHARACTERISTICS
LIMITS
- Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C 10 +85°C UNIT
Min | Typ Max | Min | Max
Vik Input clamp voltage Vec =4.5V; | x=-18mA 09 | -1.2 -1.2 \'
Veg =4.5V; loy=-3mA; V=V orVy, 25 29 25
Vo High-level output voltage Ve = 5.0V; lgy=-3mA; V,=V_or Vi, 3.0 3.4 3.0 v
Vee =4.5V; lgy=-32mA; V| =V orV 20 24 20
Vou Low-level output voltage Vec =4.5V; o =64mA; V=V orVyy 042 | 055 0.55 \Y
I Input leakage current Vee =5.5V; V, = GND or 5.5V $0.01 | +1.0 1.0 pA
lozu 3-State output High current Voc =5.5V; Vo =2.7V; V=V or Vi 50 50 50 HA
lozL 3-State output Low current Ve =5.5V; Vo =0.5V; V, =V or Vi 50 | -50 50 | pA
lo Short-circuit output current! | Ve = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 [ -180 | mA
l ccH Ve = 5.5V; Outputs High; V; = GND or Vg 05 | 50 50 | pA
eaL Quiescent supply current Voo = 5.5V; Outputs Low; Vi = GND or Voo 2 30 30 mA
Vcc = 5.5V; Outputs 3-State;
leez V, = GND or Vg 05 | %o S0 | wA
Additional supply currentper | Vcc = 5.5V; One input at 3.4V, other inputs
Al
| input pin2 at Ve or GND 05 | 18 15 | mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.

2. This is the increase in supply current for each input at 3.4V.
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Signetics Advanced BiCMOS Products

Product specification

Octal D-type transparent latch (3-State) 74ABT373
AC CHARACTERISTICS
GND =0V; tg =tg = 2.5ns; C, = 50pF, R = 500Q
LMITS
SYMBOL PARAMETER WAVEFORM Toms = 425°C Tamy =40°Cto s85°C | UNIT
Vee = +#5.0V Ve = 5.0V 10.5V
Min Typ Max Min Max
toL Propagation delay Waveform 2 1.9 3.2 54 1.9 5.9 ns
tpHL Dnto Qn 22 4.2 5.7 22 6.2
toLn Propagation delay 286 4.0 6.1 2.2 6.6
thuL EtoQn Waveform 1 32 5.2 6.7 3.2 7.2 ns
tpzy Output enable time Waveform 4 1.2 3.2 47 1.2 5.2 ns
tez to High and Low level Waveform 5 2.7 4.7 6.2 27 6.7
teuz Output disable time Waveform 4 25 49 6.4 25 6.9 ns
triz from High and Low level Waveform 5 2.0 4.2 6.0 2.0 6.5
AC SETUP REQUIREMENTS
GND = 0V; tq =tz = 2.5ns; C = 50pF, R = 500Q
UMITS
Tomb = +25°C Tamp = ~30°C to +85°C
SYMBOL PARAMETER WAVEFORM Vee = +5.0V Vee = +5.0V 0.5V
cCc
UNIT
Min | Typ Max Min Max
t5(H) Set-up time 1.9 19
t(L) Dnto E Waveform 3 15 15 ns
ty(H) Hold time 1.0 1.0
ta(L) Dnto E Waveform 3 10 10 ns
E pulse width
tw(H ,
wiH) | Fich or Low Waveform 1 3.3 33 ns
AC WAVEFORMS

(Vi = 1.5V, Vjy = GND ta 3.0V)

Waveform 1. Propagation Delay, Enable to
Output, and Enable Pulse Width.

Waveform 2. Propagation Delay
for Data to Outputs.

~ 7

22

LY, A

Waveform 4. 3-State Output Enable Time
to High Level and Output Disable Time
From High Level.

G H) L)
E VHXL / > Vu

Waveform 3. Data Setup and Hold Times.

th(L)

3 Vu Vu

tez toz
Gn Vi VoL +03V
"~

Waveform 5. 3-State Output Enable Time to
Low Level and Output Disable Time from
Low Level.
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Signetics Advanced BiCMOS Products

Product specification

Octal D-type transparent latch (3-State) 74ABT373
TEST CIRCUIT AND WAVEFORMS
povy [ tw { AMP (V)
pd NEGATIVE | v v
: i s 3 .
Ty @) L—Hu. @)
Test Circult For 3-State Outputs ) s M
90% 90% [\
SWITCH POSITION posmve | Ay, Va
TEST SWITCH 10% 10%
L tw ] ov
tpLz closed
o closed Vy =15V
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY Amoiitade | Ron. Rate | 1 . .
CL= Load capacitance includes jig and probe capacitance; plitu p.Hate] w | W | I
see AC CHARACTERISTICS for value. 74ABT | 3.0V 1MHz | 500ns| 2.5ns | 2.5ns
Rr= Termination resistance should be equal to Zgt of

pulse generators.
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Octal D—type transparent latch (3—State)

74ABT373

tpLy vs Temperature (Tomp)
Cy. = 50pF, 1 Output Switching
Dn to Qn
7
]
[ MAX
"
8
24 ASVee
. | 5.5Voo
e
. |t MIN
1
55 35 -15 5 25 45 65 85 105 125
°C
tpy Vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
Dn to Qn
8
7
6 MAX
[
2 . L — A5V,
8.5Vee
3
MIN
2
1
55 -35 15 5 25 45 65 65 105 125
°C
tpry vs Temperature (Tap)
Cy = 50pF, 1 Output Switching
EtoQn
[
7
| MAX
6
[]
— 4.5V
t . e 5.sv:
T
3 I e, MIN
2l T
1
&5 -35 -13 5 25 45 65 85 105 125
°C

Offset in ns

Offsetin ns

Adjustment of tp 4 for
Load Capacitance and # of Outputs Switching

Dn to Qn
s
.
2 8 switching
4 switching
2 // 1 :wnching
1 //7/
iy
-1
-2
0 50 100 150 200

Adjustment of tpy_for
Load Capacitance and # of Outputs Switching

Dn to Qn
7
)
5 / ) )
. /7 | 4 swhehing
s J/ —
. / / 1 1 switching
1 P // L —
oA
<
-1
-2
) 50 100 150 200

Adjustment of tp y for
Load Capacitance and # of Outputs Switching
EtoQn

/
s /] 4

AN
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Octal D-type transparent latch (3—State)

74ABT373

tpHL vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching

° EtoQn
8
7
—-—-———“—
6
2 s |t —
:_—_r___—.__——
4
—
1
8| AT ]
2

55 35 15 5
°C
tpzy vs Temperature (Tamp)

C, = 50pF, 1 Output Switching
OE toQn

-85 -35 -15 5 25 45 65 85 105

°C

tpzL vs Temperature (Tomp)
Cy. = 50pF, 1 Output Switching
OE to Qn

55 -35 -15 5 25 45 65 85 105

°C

MAX

45V
55Veo

25 45 65 85 105 125

MAX

45Vee

55Veo

125

MAX

4.5V
5.5Vce

125

Adjustment of tpy for
Load Capacitance and # of Outputs Switching

E to Qn
7
6 / 8 switching
s 4 switching
4 g
]
c 3
(-]
= 1 switchin,
iR s d
5, /]
[ /
7
-1
-2
[\] 50 100 150 200

pF

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching
OE to Qn

5

4

3 / 4 switching
/ 1 switching

8 switching

\

-1

-2

Adjustment of tpz_for
Load Capacitance and # of Outputs Switching

. OE to Qn
7 8 switching
8
s 4 switching
24 / L
F]
% : = 1 switching
1 /// - ]
0 /
Cd
-1
-2
[ 50 100 150 200

pF
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Octal D—type transparent latch (3—State) 74ABT373

tpuz Vs Temperature (Tamb) Adjustment of tpyz for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
o OE to Qn 0 OE to Qn
7 8 8 switching
MAX 7 4 g
[] 8 1 switching
. 45Veo 23 p”
55Voc £ 4
2 A - s A § 3 I/
5 > A
3 ] MIN 1
2 0
-1 7
1 -2
55 -35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
tpz Vs Temperature (Tomp) Adjustment of tp 7 for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
. OE to Qn . OE to Qn
7 4 : swhchln;
- MAX
e |1 3 '/ 1 switching
s 2, == =
£
a5V, x
: a e 55Vee g 1 /
3 0 A
R — n =
2 -1
1 -2
55 -35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
trLy vs Temperature (Tomp) Adjustment of ty y for
. Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
1
10
o A 8 switching
8 —

3 : / 4 switching
is - ~ 1 switchi
£ switching

a5V, a ]
g =T sove z 3 ~
2 T o 2 7 ///,
1 A
0 ///
Az
-2

1 -3

55 -35 -15 5 25 45 65 85 105 125 [ 50 100 150 200

°C pF
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Octal D—type transparent latch (3—State) 74ABT373

tru vs Temperature (Tomp) Adjustment of tyy_for
. Cy = 50pF, 1 Output Switching g.oad Capacitance and # of Outputs Switching
8
3s 7 8 switching
~— [ —
3 — s _ 1 4 switching
45Voo 2
225 | £ 4
Pt __| 55Veo g : /7 / 1 9
2 . / —
1.5 o
-
1 -2
55 35 15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
Vonv and Vg p vs Load Capacitance Voup and Vory vs Load Capacitance
Vec =5V, Vin=0to 3V Vec =5V, Vin=01o0 3V
4 ]
3s 125°C 5
3 A e e—— e 1250
25 o 3 —55°C
1]
% &
2 2
>
15 g 1
1 125°C ]
25°C "
o3 Sso et 20
° 2 -55°C
0 50 100 150 200 0 50 100 150 200
°C pF
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Signetics Advanced BiICMOS Products Product specification
Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
FEATURES QUICK REFERENCE DATA
» 8-bit positive edge triggered register CONDITIONS
. 3-State output buffers SYMBOL |  PARAMETER Tonts = 25°C; GND =0V TYPICAL | UNIT
+ Output capability: +64mA/-32mA ton Pro :
pagation delay C = F: Ver = 5V
* Latch-up protection exceeds 500mA torL CPtoQn 1= S0pF: Voo 48 "
per Jedec J(:)40.2 Std 17 C Input capacitance V)= OV or Veg 4 oF
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and :
V,=0VorV 7 F
200 V per Machine Model Cour | Output capacitance ! o Yee P
l Total I t Outputs Disabled; Vg = 5.5V 500 nA
DESCRIPTION coz | Total supply curen fputs Disapled: Voo
The 74ABT374 high-performance RDERING IN RMATION
BiCMOS device combines low static ORDERING INFO Tio
and dynamic power dissipation with PACKAGES TEMPERATURE RANGE ORDER CODE
high speed and high output drive.
20-pin plastic DIP -40°C to +85°C 74ABT374N
The 74ABT374 is an 8-bit, edge trig-
gered register coupled to eight 3-State 20-pin plastic SOL -40°C to +85°C 74ABT374D

output buffers. The two sections of the
device are controlled independently by
the clock (CP) and Output Enable (OE)
control gates.

The register is fully edge triggered. The
state of each D input, one set-up time
before the Low-to-High clock transition,
is transferred to the corresponding flip-
flop's Q output.

The 3-State output buffers are designed
to drive heavily loaded 3-State buses,
MOS memories, or MOS microproces-
sors. The active-Low Output Enable
(OE) controls all eight 3-State buffers
independent of the clock operation.

When OE is Low, the stored data ap-
pears at the outputs. When OE is High,
the outputs are in the High-impedance
"OFF" state, which means they will nei-
ther drive nor load the bus.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
oF ! EN1
"
C1
Q
¢ 347 813ITI -
Dy LA 1) 1vj—2
D4 Do D1 D2 D3 D4 D5 D6 D7 s |5
ay LA |
Q; 8| | °
o Q0 Q1 G2 Q3 Q4 05 Q6 Q7
2 13 12
D3 2 56 912151619 " 15
e 3 17 16
GND
18 19
Vec=Pin20
Top view GND = Pin 10
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Signetics Advanced BiCMOS Products Product specification

Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374

PIN DESCRIPTION

PIN NUMBER SYMBOL FUNCTION
1 OE Output Enable input (active Low)
3,4,7,8,13 Do - D7 Data inputs
14,17, 18
2,569, 12 Q0-Q7
15, 16, 19 : Data outputs
11 CcP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
OPERATING MODE
OE CcP Dn REGISTER Qo-Q7
L T | L L .
L 1 h H H Load and read register
L + X NC NC Hold
H + X NC z .
H 1 Dn Dn z Disable outputs
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level
| = Low voltage level one set-up time prior to the Low-to-High clock transition
NC = Nochange
X = Don'tcare
Z = Highimpedance “off” state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
Do D1 D2 D4 Ds D6 D7
l-a 4 7 13 I-u 17 18
] D D D D D
P QR (P QR £P QR Q Q

s T ;
Mﬁﬁﬁrwﬁjﬁ
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 \"
Ik DC input diode current Vi<0 -18 mA
\7 DC input voltage® -1.210 +7.0 \'
lok DC output diode current Vo<0 -50 mA

Vour DC output voltage3 output in Off or High state 0.5t0 +5.5 \'
lour DC output current output in Low state 128 mA
Tey Storage temperature range -651to 150 °C

NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or

any other conditions beyond those indicated under "r 1ded operating conditions" is not implied. Exposure to absolute-maximum-rated conditions for

extended periods may affect device reliability.

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction temperatures which are
detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
v Input voltage 0 Vee v
Vi High-level input voltage 2.0 v
Vi Input voltage 08 v
lon High level output current -32 mA
lo Low level output current 64 mA
AVAv Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
DC ELECTRICAL CHARACTERISTICS
LIMITS
= Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o .e5ec | UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; | x=-18mA 09 | 1.2 -1.2 v
Vec =4.5V;loy=-3mA; V=V, orVy 25 29 25
VoH High-level output voltage Voo =5.0V; lgy=-3mA; V= Y"- orVy 3.0 34 30 v
Vcc =4.5V; IOH =-32mA; V| = V||_ or le 20 24 20
Voo Low-level output voltage Vec =4.5V; o =64mA; V=V orVy 042 | 055 0.55 \
1 Input leakage current Vee =5.5V; V) = GND or 5.5V +0.01 | +1.0 +1.0 pA
lozn 3-State output High current Vee =56.5V; Vo =27V; V=V orVy 50 | 50 50 HA
lozL 3-State output Low current Vec =5.5V; Vo =0.5V; V=V, or Vi 50 -50 50 pA
lo Short-circuit output current! | Ve =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
loccH Vee = 5.5V; Outputs High; V, = GND or V¢o 0.5 50 50 HA
’oc._ Quiescent SUpply current Vcc = 5.5V, Outputs Low; V| =GND or Vcc 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
lecz Vi 2 GND or Voo 05 | 50 50 | pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
Mec input pin2 at Vg or GND 05 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.

2. This is the increase in supply current for each input at 3.4V.
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
AC CHARACTERISTICS
GND =0V; tp =tg =2.5ns; CL = SOPF, RL= 500Q
LIMITS
Tomb = +25°C Tamb =-40°C to +85°C
SYMBOL PARAMETER WAVEFORM Vo = +5.0V Voo = +5.0V 0.5V UNIT
Min Typ Max Min Max
fmax Maximum Clock frequency Waveform 1 150 200 150 MHz
torn Propagation delay 2.2 39 5.7 2.2 6.2
touL CPtoQn Waveform 1 31 48 | 66 3.1 7.1 ns
tezn Output enable time Waveform 3 1.2 3.2 4.7 1.2 5.2 ns
trzL to High and Low level Waveform 4 2.7 47 6.2 2.7 6.7
tenz Output disable time Waveform 3 25 48 6.0 25 6.5 ns
toz from High and Low level Waveform 4 20 4.0 6.0 2.0 6.5
AC SETUP REQUIREMENTS
GND = 0V; tg =t = 2.5ns; C = 50pF, R = 500Q
LIMITS
Tomb = +25°C Tamb =-40°C to +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Ve = +6.0V 0.5V
UNIT
Min | Typ | Max Min Max
t(H) | Setup time 1.0 1.0
(L) | DntoCP Waveform 2 15 15 ns
t,(H) Hold time 1.0 1.0
t(L) | DntoCP Waveform 2 10 10 ns
CP pulse width,
tw(H) Higr?l;r Low Waveform 1 33 33 ns
AC WAVEFORMS
(Vm = 1.5V, Vjy = GND to 3.0V)
7 7
T e WY Ve
te " ta) el thL)
cp Vu V'V
Waveform 1. Propagation Delay, Clock Waveform 2. Data Setup And Hold Times
Input To Output, Clock Pulse Width, and
Maximum Clock Frequency
3 Vi Vu
tpz tpz
an A\ VoL 403V
g
Waveform 3. 3-State Output Enable Time To Waveform 4. 3-State Output Enable Time To Low
High Level And Output Disable Time From Level And Output Disable Time From Low Level
High Level
NOTE: For all waveforms, V= 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
TEST CIRCUIT AND WAVEFORMS
poon b ty { el LU
NEGATIVE v v
puLse -1“ 10% 4
ov
Tt ) l—t-m. @)
est Circuit For 3-State Outputs ftnwe) _1 frim o')mp
0% 0% \J
SWITCH POSITION A Va Vu
TEST SWITCH 10% 10%
! tw 41 ov
toz closed
oz closed VM =15V
Input Puise Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R_= Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tw 'n b
see AC CHARACTERISTICS for value. 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
Rr= Termination resistance should be equal to Zg 1 of
pulse generators.
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Octal D-type flip—flop; positive—edge trigger (3—State) 74ABT374

tpLy vs Temperature (Tamb) Adjustment of tp y for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
CP to Qn CPto Qn
8 5
7 4 8 switching
[ . MAX . 3 | — 4 switching
s e? ~ 1 switchi
2 . "—’J 48Vee -i / /- switching
8.5V 1 4
T 11T 5 //
3 S 0 7/
i [ — MIN
2 -1
1 -2
55 35 ~15 5 25 45 €5 95 105 125 0 50 100 150 200
°C pF
tpyr Vs Temperature (Tame) Adjustment of tpy_for
C, = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
CP to Qn CP to Qn
8 [
7 MAX [ 8 switching
] 4 4 switching
[
g3 =
2s ;:zec £, 1 switching
e —— oo i L~ A
4 7 o1
Lt MIN 0 //
s 1 14—t 7z
-1
2 -2
55 -35 -15 5 25 45 65 85 105 125 [ 50 100 150 200
°C pF
tpzy vs Temperature (Tams) Adjustment of tpzy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
, OE to Qn . OE to Qn

6 4 8 switching

5 MAX 3 / 4
/

g

4 sg 2 ~]
-8V, 1 switchin,
2 4.5Voc / g
3 55Vee § 1 o - —|
2 [ /
MIN =
1 -1
[} -2
-55 -35 -15 5 25 45 65 85 105 125 [} 50 100 150 200
°C pF
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Product specification

Octal D—type flip—flop; positive—edge trigger (3—State)

74ABT374

tpz. vs Temperature (Tamsb)
Cy = 50pF, 1 Output Switching

o OE to Gn

7 MAX

8

5 45V
" 5.5Vee
=

4

3 MIN

2

1

85 -35 15 S 25 45 65 85 105 125
°C
tpyz vs Temperature (Tamp)

Cy. = 50pF, 1 Output Switching
OE to Qn

MAX

48V
8.5V

N W A A N ® ©

-85 35 -15 5 25 45 65 85 105 125
°C

tpLz vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching

OE to Qn
8
7
MAX
6
s
2 45V
4 55Veo
3
2
1

55 35 -15 5§ 25 45 65 85 105 125
°C

Adjustment of tpz_for
Load Capacitance and # of Outputs Switching

OE to Gn
7
[ 8 9
5 /
4 4 ]
HE -~
é 2 1/ A - 1 switching
1 // Y ]
o 22
7
-1
-2
0 50 100 150 200
pF

Adjustment of tpyz for
Load Capacitance and # of Outputs Switching
OE to Qn

8 switchl
H ing

/ 1 swﬂcMnS

Offset in ns

Q@ = N W Ah2 OO N

L

\

°
8

100 150 200
pF

Adjustment of tp 7 for
Load Capacitance and # of Outputs Switching

OE to Qn
s

4 8 switching

3 = 4 switching
. ==
pr
=

Offsetinns
-

-1

-2
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Octal D-type flip—flop; positive—edge trigger (3—State) 74ABT374

tnuy vs Temperature (Tomp) Adjustment of ty y for
Cy = 50pF, 1 Output Switching Ic.oad Capacitance and # of Outputs Switching
4
7 8
[ — N
[ // - 4 g
3 . _— |
45V i 3 1 g
2 ] |1 | 85V ‘ 2 / —
2 5. A —
° ///
-1 /
7
-2
1 -3
55 35 15 5 25 45 65 05 105 125 (] 50 100 150 200
°C pF
true vs Temperature (Tamb) Adjustment of tyy_for
. Cy = 50pF, 1 Output Switching .l.oad Capacitance and # of Outputs Switching
7
s (] _~] 8switching
5
3 4 switching
A 24 L 7/
228 48Veo ; 3 = 1 swiching
4| £ L~
2 55Veo 1 /// /
N
15
-1
1 -2
-5 35 -15 5 25 45 65 65 105 125 ° 50 100 150 200
°C pF
Vouv @nd Vg p vs Load Capacitance Vonp and Vouy vs Load Capacitance
Vee =5V, Viy=01t0o 3V Vee =5V, Viy=0to 3V
4 [
35 125°C s
25°C
3 —s5°C e ———————— =3
25 2 3 —55°C
2 2 £ 2
g !
15 1
1 125°C 0
05 255?(; -1 — ;g"s;c
o -2 -65°C
0 50 100 150 200 [} 50 100 150 200
°C PF
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Signetics Advanced BICMOS Products Product specification
Octal D-type flip-flop with enable 74ABT377
FEATURES QUICK REFERENCE DATA
« Ideal for addressable register appli- CONDITIONS
cations SYMBOL |  PARAMETER Too, = 25°C; GND = OV TYPICAL | UNIT
« 8-bit positive edge triggered register % .
LH Propagation delay - X _
+ Enable for address and data syn- toy. | CPt0Qn C. = 80pF; Voo = SV 53 "
chronization applications nout @ VorV F
n citance =
- Output capability: +64mA/-32mA Cw | Inputcapa Vi=OVorVeo 4 P
 Latch-up protection exceeds S00mA Cour | Output capacitance Vi=0V or Vg 7 pF
per Jedec JC40.2 Std 17
« ESD protection exceeds 2000 V per lecz Total supply current Outputs Disabled; Voo = 5.5V 500 nA
MIL STD 883C Method 3015.6 and
200 V per Machine Model ORDERING INFORMATION
DESCRIPTION PACKAGES TEMPERATURE RANGE ORDER CODE
The 74ABT377 high-performance - -
BiCMOS device combines low static 20-pin plastic DIP -40°C to +85°C 74ABTS77N
and dynamic power dissipation with
high speed and high output drive. 20-pin plastic SOL -40°C to +85°C 74ABT377D
The 74ABT377 has 8 edge-triggered D-  PIN DESCRIPTION
type flip-flops with individual D inputs PINNUMBER | SYMBOL NAME AND FUNCTION
and Q outputs. The common buffered E Enabio i vo L
clock (CP) input loads all flip-flops si- 1 nable input (active Low)
multaneously when the Enable (E) input 3,4,7,8,13 D0-D7 | Datainputs
is Low. 14, 17,18
2,5,6,9, 12, )
The register is fully edge triggered. The 15, 16, 19 Q0-Q7 | Data outputs
state of each D input, one set-up time 11 cP Clock Pulse input (active rising edge)
before the Low-to-High clock transition, 10 GND P
N s . round (OV)
is transferred to the corresponding flip-
flop’s Q output. 20 Vee Positive supply voltage
The E input must be stable one setup
time prior to the Low-to-High clock tran-
sition for predictable operation.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
1 G1
£ O] I:I Vee U _Bice
o [ o] a7 3 C 2
Do [3] 18] D7 3 4 7 813141718 —® —
o [4 17] os NN 4 s
DO D1 D2 D3 D4 D5 D6 D7
o 3 ] o oo - [
e E E @ 1—qE 8 9
02 [7] [14] D5 Q0 01 G2 03 Q4 G5 Q6 Q7 R —
= [ g [TT 1] . .
@ 9] 12] 04 2 5 6 9 1215 16 19 " 15
GNp [10] [11] cp - B
Voo =Pin20 18 19
| 19
Top view GND = Pin 10
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Octal D-type flip-flop with enable 74ABT377
FUNCTION TABLE
INPUTS OUTPUTS
— OPERATING MODE
E CP Dn Qn
i 1 h H Load "1"
| T 1 L Load "0"
h T X no change i
H X X no change Hold (do nothing)
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voitage level
| = Low voltage level one set-up time prior to the Low-to-High clock transition
X = Don'tcare
T = Low-to-High clock transition
LOGIC DIAGRAM
D o D 1 b 2 D 3 D 4 o s D [ D 7
| 3 I ) | (4} l ® | (13) | (14 | an | (18)
3 1) - .
p Qelio atelip alglin ofglio ai4lip alelin alglin als
> cp Dcp D cp r)cp D cp cp Dep 5 cp
cp (‘1>= ¢ : . ’ ¢ : -
(2) 5) (6) ©) (12) (15) (16) (19)
Veg = Pin20 Q, Q, Q, a, Q, Q, Q6 Q,
GND = Pin 10
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Octal D-type flip-flop with enable 74ABT377
ABSOLUTE MAXIMUM RATINGS' 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 v
Ik DC input diode current Vi<0 -18 mA
Vi DC input voltage3 -1.210 470 v
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0510455 v
lour DC output current output in Low state 128 mA
™ Storage temperature range -651t0 150 °C
NOTES:

1. Stresses beyond those listed may cause permanent damage to the devuee These are stress ratings only and functional operation of the device at these or

any other conditions beyond those ir

d under "

extended periods may affect device reliability.
2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction temperatures which are
detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

ded op

RECOMMENDED OPERATING CONDITIONS

g conditions” is not implied. Exposure to absolute-maximum-rated conditions for

SYMBOL PARAMETER LIMITS UNIT
Min Max

Vee DC supply voltage 45 55 v
\ Input voltage 0 ‘ Vee \'
Vin High-level input voltage 20 v
ViL Input voltage 0.8 \"
lou High level output current -32 mA
lou Low level output current 64 mA

AvAv Input transition rise or fall rate 0 5 ns/V
Tamo Operating free-air temperature range -40 +85 °C
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Octal D-type flip-flop with enable 74ABT377
DC ELECTRICAL CHARACTERISTICS
LIMITS
_ Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o g50c | UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; | x=-18mA 09 | -1.2 -1.2 v
Vcc =45V, IOH =-3mA;V 1= V||_ or VlH 25 29 25
Vou High-level output voltage Ve =5.0V; loy=-8mA; V= Vi or Viy 30 3.4 3.0 v
VOC =45V, lOH =-32mA; V, = V|L or VIH 20 24 20
Voo Low-level output voltage Vec =4.5V; 1o =64mA; V, =V or V) 042 | 055 0.55 \'
|| Input leakage current Vee =5.5V; V) = GND or 5.5V 10.01 | +1.0 1.0 | pA
lozn 3-State output High current | Vg =5.5V; Vo =2.7V; V=V orVy 5.0 50 50 HA
loz 3-State output Low current Vee =5.5V; Vo =0.5V; Vi =V or Viy -50 | -50 -50 pA
lo Short-circuit output current! | Vec =5.5V; Vg = 2.5V 50 | -100 | -180 | 50 | -180 | mA
lecH Vee = 5.5V; Outputs High; V; = GND or V¢ 0.5 50 50 HA
leoL Qui nt supply current Vee = 5.5V, Outputs Low; V; = GND or V¢ 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
lecz V, = GND or Veg 05 | 50 50 pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
alee input pin? at Vg or GND 05 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.

2. This is the increase in supply current for each input at 3.4V.

April 26, 1991

95




Signetics Advanced BiCMOS Products Product specification

Octal D-type flip-flop with enable 74ABT377
AC CHARACTERISTICS
GND = 0V; tg =t = 2.5ns; Cy = 50pF, Ry= 500Q
LIMITS
Tornts = 425°C Tornts = -40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Vec = 45.0V Voc=+50viosy | UNIT
Min Typ Max Min Max

fmax Maximum clock frequency Waveform 1 150 200 150 MHz

torn Propagation delay 2.2 | 45 6.0 2.2 6.5

touL CPtoQn Waveform 1 3.1 | 53 | 6.8 3.1 7.3 ns
AC SETUP REQUIREMENTS
GND = 0V; tg =t = 2.5ns; C| = 50pF, R,= 500Q

umITS
Tomy = 425°C Torms = 40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Vo = +5.0V Vec=+s0viosy | UNIT
Min Typ Max Min Max

t5(H) Setup time, High or Low 20 20

(L) Dn to CP Waveform 2 20 20 ns

th(H) Hold time, High or Low 1.0 10

(L) Dn to CP Waveform 2 1.0 10 ns

ts(H) Setup time, High or Low 3.0 30

(L) EtoCP Waveform 2 3.0 30 ns

ta(H) Hold time, High or Low 1.0 1.0

t(L) EtoCP Waveform 2 10 10 ns

tu(H) Clock Pulse width 33 33

tu(L) High or Low Waveform 1 33 33 ns
AC WAVEFORMS

%, N, /%

Ty et
E Dbve vt v
=t m —d—t,=0
N
Waveform 1. Propagation Delay, Clock Input Waveform 2. Data And Enable Setup And
To Output, Clock Pulse Width, and Maximum Hold Times
Clock Frequency

NOTE: For all waveforms, Vyy = 1.5V,
The shaded areas Indicate when the input is permitted to change for predictable output performance.
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Product specification

Octal D-type flip-flop with enable

74ABT377

TEST CIRCUIT AND WAVEFORMS

est Circuit For 3-State Outputs

SWITCH POSITION

TEST SWITCH
tpLz closed
tezL closed
All other open
DEFINITIONS
R_ = Load resistor; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

Ry = Termination resistance should be equal to Zgy of

pulse generators.

prony o AMPM)
10% 10% ov
o @) —4 L—‘n.u @)
r—'n_nﬂ,) _1 r_‘nc_ @)
pres povy AMP (V)
Pocse | Avu Vu
10% 10%
L tw J ov
Vy=15v
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | ty tr tr
74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
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Product specification

Octal D—type flip—flop with enable

74ABT377

tpLy Vs Temperature (Tamb)
Cy = 50pF, 1 Output Switching

R CPtoQn

7

e | et—"1 MAX

e
45V

s 5.5V,
g B =] ] cc

4

3 MIN

’—"
2l N
1

&5 35 -15 5 25 45 65 65 105 125
°C

tpyr vs Temperature (Tomp)
Cy = 50pF, 1 Output Switching

. CP to Qn
8
’ — MAX
—
J B
[
— 45V
—
2 s —T"" L 85Voo
a1
4 e
1 MIN
3 | —t"]
2

55 38 -15 5 25 45 65 85 105 125
°C

try vs Temperature (Tamb)
Cy. = 50pF, 1 Output Switching

4.5Vee
5.5Vee

S5 35 -15 5 25 45 65 85 105 125
°C

Offset in ns

Offsetinns

Offsetin ns

Adjustment of tpy for
Load Capacitance and # of Outputs Switching

CPto Qn
5
4
3 . _~ 8 switching
. // 4 switching
—_ — 1 switching
, 7// /
N~
y
-1
-2
[} 50 100 150 200
pF
Adjustment of tpy, for
Load Capacitance and # of Outputs Switching
CP to Qn
]
s 8 switching
/
4
/ 4 switching
3
2 /
/ 1 switching
) / // /;
) -~
-~
-1
-2
0 50 100 150 200

pF

Adjustment of tyy for
Load Capacitance/# of Outputs

7

[}

. / 8 switching
4 // __~] 4 switching
3 /

1 9

2

1 //// L—

ol

Z

-1 =

-2

-3

o 50 100 150 200

pF
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Octal D-type flip—flop with enable 74ABT377

tryL vs Temperature (Tamp) Adjustment of tyy for
. Cy = 50pF, 1 Output Switching !l.oad Capacitance and # of Outputs Switching
[
4 s 8 switching
4 / 4 9
3 E 3 P
45V, £ 1 switching
g , ”vec g 2 L / g
oc
S, ]/
1 [}
-1
o -2
55 35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
Vonv and Vg, p vs Load Capacitance Voup and Vory vs Load Capacitance
Vec =5V, Vy=01to 3V . Vee =5V, Vin=0to 3V
4
35 125°C 5
25°C |
3 _55°C L g g?&c
25 ) 3 -55°C
4
5 2 22
15 g 1
1 125°C o
25°C o
os S A
° 2 -55°C
[ 50 100 150 200 [} 50 100 150 200
°C pF
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L
Octal D-type flip-flop, inverting (3-State) 74ABT534
FEATURES QUICK REFERENCE DATA
+ 8-bit positive edge triggered register CONDITIONS
. 3-State output buffers SYMBOL PARAMETER Tomss = 25°C; GND = OV TYPICAL | UNIT
. Out ility: -
utput capablllt)( +64mA/-32mA :,_H zrg;::g:on delay Cy = 50pF; Vg = 5V 6.0 ns
+ Latch-up protection exceeds 500mA H
per Jedec JC40.2 Std 17 CIN Input capadmnee vl =0Vor VCC 4 pF
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and Cour | Outputcapacitance V;=0VorVgo 7 pF
200 V per Machine Model
lecz Total supply current Outputs Disabled; V¢ = 5.5V 500 nA
DESCRIPTION
The 74ABT534 high-performance
BiCMOS device combines low static ORDERING INFORMATION
and dynamic power dissipation with
high speed and high output drive. PACKAGES TEMPERATURE RANGE ORDER CODE
The 74ABT534 is an 8-bit, edge trig- 20-pin plastic DIP -40°C to +85°C 74ABT534N
gered register coupled to eight 3-State
output buffers. The two sections of the 20-pin plastic SOL -40°C to +85°C 74ABT534D

device are controlled independently by
the clock (CP) and Output Enable (OE)
control gates.

The register is fully edge triggered. The
state of each D input, one set-up time
before the Low-to-High clock transition,
is inverted and transferred to the corre-
sponding flip-flop's output.

The 3-State output buffers are designed
to drive heavily loaded 3-State buses,
MOS memories, or MOS microproces-
sors. The active-Low Output Enable
(O