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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
possbie products.
This data sheet containe Final Specifications. Signetics
Product Specification Full Production reserves the right to make changes at any time without

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

1

74ABTXXX FAMILY

TYPE NO. DESCRIPTION PAGE
74ABT125 QUAA DUTFEE (B-SLALB) ....eccveeerrcrerceicrecrcenstsisesrsrssisensisessssiesssesessesssssssssessssssssssssessssessssssessassssasassssnsssasessassases 35
74ABT126 Quad buffer (3-State) 38
74ABT240 Octal inverting buffer (3-State) .41
74ABT241 Octal buffer/line driver (3-State) 45
74ABT244 Octal buffer line driver (3-State) . 52
74ABT245 Octal transceiver with direction pin (3-State) ........ceevcecriiiisniessnnnssnnennssisnsanssssessssssessesssssssssnssesassssssssnsnes 59
74ABT273 Octal D flip-flop 66
74ABT373 Octal D-type transparent latch (3-State) 73
74ABT374 Octal D-type flip-flop; positive-edge trigger (3-State) ...........coumervrerinrisniennienisnnisniniscnnssssssssesssssessnensnes 83
74ABT377 Octal D-type flip-flop with enable .92
74ABT534 Octal D-type flip-flop, inverting (3-State) reerressaensaeaeneaene 100
74ABT540 Octal buffer, inverting (3-State) .........c.ccccrueerriicinnineneticrieine ittt eses s sassasssessses s sssasssassassnanns 109
74ABT541 Octal buffer/line driver (3-State) ...... 112
74ABT543 Octal latched transceiver with dual enable (3-State) 119
74ABT544 Octal latched transceiver with dual enable, INVEIRING .......cccvierereieicineinntinineenrieecsenere e s 130
74ABT573 Octal D-type transparent latch (3-State) .........ccccvvminirnessccsenininnseiinncsniseinnsnnee ..134
74ABTS574 Octal D-type flip-flop (3-State) ......ccecereerecrererceransrnrsessnssssessssesssssssssnssssesassssessacsssessassansons 144
74ABT620 Octal transceiver with dual enable, INVErING ........ccccieeiieincerertinriereee st cse s seessaes 153
74ABT623 Octal transceiver with dual enable, non-inverting (3-State) .........c.cceeeereerrrnecseirenecsenncninnenccseecenaee 156
74ABT640 Octal transceiver with direction pin, inverting (3-State) ....163
74ABT646 Octal bus transceiver/register (3-State) et sr s ea s sh b s 166
74ABT648 Octal bus transceiver/register, inverting (3-State) e san s s eeneaaeas 178
74ABT651 Transcaiver/register, iNVErting (3-Stata) ..........ccovviuriiininininicinritne et sre s cass s s seneens 191
74ABT652 Transceiver/register, non-inverting (3-State) ..........ccwcecririrninrinninnniieie s sassassessssssnens 195
74ABT657 Octal transceiver with parity generator/checker (3-State) ...... et sasenaees 199
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) .........cccceeervreurcersersnnsecsersnnessescssenssnsseannes .220
74ABT834 Octal inverting transceiver with parity generator/checker (3-State) ..........cccceveeeeeee 224
74ABT841 10-bit bus interface latch (3-State) .........c.cceevirvniiieiiiniiniinn s 228
74ABT843 9-bit bus interface latch with set and reset (3-State) reereaneneetnnenes 231
74ABT845 8-bit bus interface latch with set and reset (3-State) 235
74ABT853 8-bit transceiver with 9-bit parity checker/generator and flag latch (3-State) .........cccceeereveeeercrcnrunennee 238
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and flag latch (3-State).........ccccecererurrerurncnee 242
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)
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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 buffer/line 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) 321
MB2652 Dual octal transceivers/registers, non-inverting (3-State) 326
MB4245 Quad octal transceivers with direction pins (3-State) 331
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Functional Index

I B ]

74ABTXXX FAMILY

TYPE NO. DESCRIPTION PAGE
Buffers/Line Drivers
74ABT125 Quad bUffer (3-Stat) .........cccccierueieecrirrcesesecessectessssssesessess s sesnesessnss e s sanesns 35
74ABT126 Quad buffer (3-State) rerreesssenrnnseesstssnsanes e aeans 38
74ABT240 Octal inverting buffer (3-State) ...........cc.cvuvmenncsninisninsesssssiesns s sessaeees crenernes el
74ABT241 Octal buffer/ling Ariver (3-Sat) .........c.cccceeurreresceersssessssmsessessssessisnisasssssussessssssessessssssessssssssss sssessesssesesssesas 45
74ABT244 Octal buffer line driver (3-State) 52
74ABT540 Octal buffer, inverting (3-State) ..........cccceeeverercnnnerencrerrceeneerrincssececnenes 109
74ABT541 Octal buffer/line driver (3-State) ..........cccourerveeas cerrererer s sreaene . 112
74ABT827 10-bit buffer/line driver, non-inverting (3-State) ..........ccceceverreirnseneninencniieesenneneennenns cereeeeeneneaane 217
Flip-Flops
74ABT273 OCtal D flIP-lOP ceoevennecrircriiinnssiene st ststssssrsrssssr s s s e s ss s s ses s ssshs s sa s s sea s sa s e ne s 66
74ABT374 Octal D-type flip-flop; positive-edge trigger (3-State) reteesstet et e s s e e saasanes 83
74ABT377 Octal D-type flip-flop With @nable.........c.correeeiiiinineireriretcstn st sase e sasesae s 92
74ABT534 Octal D-type flip-flop, inverting (3-State) .........c.ccccovevurrvceenunnns 100
74ABT574 Octal D-type flip-flop (3-State) ......ccecvurrerriiiiriririsiiiicsisisisnsserssesise s s s e ssssessssssssssesaesaessennes 144
74ABT821 10-bit D-type flip-flop; positive-edge trigger (3-State) ..........ccecererverurinnnennns 209
74ABT823 9-bit D-type flip-flop with reset and enable; (3-State) .. . 213
Transceivers
74ABT245 Octal transceiver with direction pin (3-State)
74ABT620 Octal transceiver with dual enable, inverting
74ABT623 Octal transceiver with dual enable, non-inverting (3-State) ...........cceccervrerrneccerssnercninenisennnnens . 156
74ABT640 Octal transceiver with direction pin, inverting (3-State) SR, ...163
74ABT6E57 Octal transceiver with parity generator/checker (3-State) ...........cccevureerereceirmeenentiintectcece e 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 inveriing transceiver with 9-bit parity checker/generator and fiag iaich (3-State) .. .242
74ABT861 10-bit bus transSceIVEr (3-Stat) ...........cceeeerererereniseseseesessssnaeseessssessesaesessesnssasessesssssssnas .246
74ABT863 9-bit bus transceiver (3-State) ettt e e ne s sae st e renassesannes 249
Registered Transcelvers
74ABT543 Octal latched transceiver with dual enable (3-State) ..
74ABT544 Octal latched transceiver with dual enable, inverting ..................
74ABT646 Octal bus transceiver/register (3-State)...........cccecveuee .
74ABT648 Octal bus transceiver/register, iNverting (3-State) ...........cccvvurvirrcieriiiniiincsiscneesreeste st saeseesessesesnes
74ABT651 Transceiver/register, iNVerting (3-State) ............coueciiieiiniiecice ettt sttt n e snen
74ABT652 Transceiver/register, non-inverting (3-State) ......
74ABT2952 Octal registered transceiver (3-State)......
74ABT2953 Octal registered transceiver, inverting (3-State)
Latches
74ABT373 Octal D-type transparent 1atch (3-State) ...........ccouuiicieiurereiriiiiniiicsi ettt e st srae e e sseseeassanen
74ABT573 Octal D-type transparent latch (3-State) ..
74ABT841 10-bit bus interface latch (3-State) .........ccoueuvueee
74ABT843 9-bit bus interface latch with set and reset (3-State)
74ABT845 8-bit bus interface latch with set and reset (3-State)
74ABT899 9-bit dual latch transceiver with 8-bit parity generator/checker (3-State) .........ccccevereveerereeceeeessecrrssseceens 253
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Functional Index

TYPE NO. DESCRIPTION PAGE
Devices with Parity
74ABTE57 Octal transceiver with parity generator/checker (3-State) ............cceeceeercreecereresenss 199
74ABT833 Octal transceiver with parity generator/Checker (3-Stat@) ...........ceceeeeseeescreessssseseressasassssessasesesssssasssssnsesens 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)...........ccceerervscnccncnes 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) ...........cuueeresiseremiusnnssiiimiseenssneseissssssesissssssssessessnsssssssesasssessssssassssssssssnssnssssens 293
MB2541  Dual octal buffer/line drivers (3-State) 310
Flip-Flops
MB2374 Dual octal D-type flip-flop; positive-edge trigger (3-State) .306
Transcelvers :
MB2245 Dual octal transceivers with direction pins (3-State) .........cuussesererrsssenssesnmsessesnssesessesassessennes 298
MB2623  Dual octal transceiver with dual enable, non-inverting (3-State) ...........ceeereesncenisciesenesninesnssnsnesnnnans ...318
MB4245 Quad octal transceivers with direction pins (3-State) .........cecvrreriismreneissinnisisinniineissinenssasaaes 331
Registered Transceivers
MB2052 Dual octal registered transceiver (3-State)........cccericmsiniiessisssssernssisisensissssssissssssssssssesssssnasssssssessessessssssssanes 277
MB2053  Dual octal registered transceiver, inverting (3-State) .........ceererrisererseinisnsnsnnnsnessinsnesnnensessessisessanenes 282
MB2543 Dual octal latched transceivers with dual enable (3-State) .........c.c.cueeeerseinnncnisenissncsinsenessisisessssasssenns 313
MB2646  Dual octal bus transceivers/registers (3-State) .........cunmmrcsmsnnenmesismisinscessaisesmsessssiisssissississsssesesssaaesss 321
MB2652 Dual octal transceivers/registers, Non-inverting (3-State) ...........ceceeerueeecriiresisnnsnsresunnisnesnsmssisnssisessesssnssssesenns 326
Latches
MB2373  Dual octal D-type transparent 1atch (3-Stat) ..........cccerurmrcrmiursssssseriessennsessessesssesessssesssscsssssssssessessssssssssesssnessanes 302
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Ordering Information

74 ABT XXX X

£

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

3 Character Device Number

Designates Advanced BiICMOS TTL Process

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

MB  XXXX X

1

Package Designation
B = Plastic Quad Flat Pack Package

4 Character Device Number

Designates MULTIBYTE Products

TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE
TXXX D = Plastic Small Outiine
Tamb = -40°C to +85°C 748 N = Plastic Dual In-Line
MBXXXX B = Plastic Quad Flat Pack
June 1991 8
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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 voitage 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 v8 Temperature (Tamp)

tprL vs Temperature (Tamb)

Cy = 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching

. An to Bn or Bn to An . An to Bn or Bn to An

] s
MAX MAX

4 4

23 23 4.5Vee

4.5Vcc 5-5Vcc

2 5.5Vcc 2

. MIN 1 MIN

[ 0

85 -35 -16 5 25 45 65 65 105 125 55 -35 -15 5 25 45 65 65 105 125

Figure 1. Propagation Delay (74ABT Function)
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Figure 2. Voltage vs Current
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For All ABT 20-pin Products

32 34 38 38 4
Vou

OUTPUT CHARACTERISTICS

The BICMOS interface devices have TTL out-
put electrical levels, guaranteeing a Vo, of
0.55V (typically 0.4V) while sinking 64mA and
guaranteeing a Vo 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 Icc. This causes Igcy and lgcz
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-

rent drivers are required. The Signetics ABT
and MULTIBYTE devices provide as standard
64mA loi, 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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160
140
120+
x Adv. Bipolar
100
w ¢ Competitor BICMOS
lcc(mA) 80 » Adv. CMOS
60- + Signetics ABT
40
20+
0 Vee = 5V, Cp = 50pF, Binary code
0 20 40 60 80 100
Frequency (MHz)
Figure 3. Current Consumption vs. Frequency (74ABT245 Function)
POWER DISSIPATION dissipate typically zero power (mW) when It is common knowledge that pure CMOS de-

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
pact 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

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 pressure from the devices to
which they are interfaced to operate. Figure 3
illustrates the relative current consumption 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.

13

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 BICMOS 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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2.5
7 outputs switching, Ve = 5V,
Cy = 50pF,Tgmp = 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 (Vop). Signetics vices allow for faster, high drive applications

Ground and Vg 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

April 1991

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 involved and striving for Zero De-
tects. Zero Accept sampling plans and Zero
Defects warranties are evidence of our ongo-
ing commitment to and progress in quaiity.
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
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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)

Aithough 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 entitlement (Using Existing Re-
sources) then to improved entitliement 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 Process
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 performance, 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 1983

1984 1985 1988 10 1988 D

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

3.4 (6 Sigma)

1994 projection
YEAR

1990

1989

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

3.4 (6 Sigma)
1 1994 projection
YEAR

June 1991
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CUSTOMERS
180

100

14

1984 1988

1984 1985 1986 | 1987| 1988 | 1989 | 1990
N Asia Customers 4
Euro Customers 8 19 35 42
/) us.Customers | & | 14 | 27 [ 36 [ 56 | 68 | 73

Figure 3. Signetics Ship-To-Stock Customer Growth

SHIP-TO-STOCK PROGRAM
Ship-to-Stock is a f | program developed
at the request of our customers to help them
reduce thelr costs by eliminating incoming
test and inspection. Through close work with
these customers in our quality improvement
program, they became confident that our de-
foct rates were so low that the redundancy of
incoming inspections and testing was not
only expensive, but unnecessary. 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
representative for further assistance 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 performance, 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.

Reliabllity 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

High Temperature Operating Life
Temperature-Humidity, Biased, Static

SURE Il High Temperature Storage Life Each fab process family, every four weeks
Pressure Pot
Temperature Cycle

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
continucusly changes, intsrmittently 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
accelerating untypical failure mechanisms.
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,
Biased, Static

The accelerated temperature and humidity
bias is performed at 85°C and 85% relative
humidity (85°C/ 86% RH). In general, the
worst case bias condition is the one which
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minimizes the device power dissipations and
maximizes the applied voltages. Higher pow-
or 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
resistance 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
we 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
performancs. 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
Ill, 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 stresses. This is a relative
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.

FPM_ 0517

19868

1987 1988 1989 1990

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

Figure 4. Signetics Reliability Index

1994 YEAR
Projection
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PRODUCT MONITOR

In addition to the SURE Ill 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.

©® Daevices or generic group failure rate
studies.

Table 2.

© Advanced environmental stress
development.

® Failure mechanism characterization and
corrective action/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 Relliabllity 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
circuits, 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)

Tj2 150°C, Ta = 125°C to 150°C,
Biased condition = Static,

Voc = 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,
Vce = 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 10.5 PSIG (PPOT).

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

NOTE: Vg = MAX is generally equal to Vo = 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 involved 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 FPMin

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
Waor Fab 21 Orem, Utah, USA giﬁ;)'l;yr Sszlgraagged, 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 Sort, 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) I'fg;‘,’j:j,‘}g: '(g(;',’zgw 0 | TivLoad 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 Wire 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
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 126°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 |l 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 Il. 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 Serles

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-

dusad ar na incamina insnastian tharahy
GQUCEG OF T INCCMIng nspecudn wieisdly

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.
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Quality and Reliability

IC Reliablility Serles

Signetics Rellabllity Handbook

This handbook is a detalled 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 Reliablility Summary

Yearly, SURE Ill 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 Rellabllity 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 Reliabllity (The Rellabliity and
Durabllity 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
Circult 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).






June 1991

Section 3
Family Specifications

INDEX
Family Specifications .......c...ceerercesrereressenereenseresssesesesessenesssesssesosesssseens -y 4
Data Sheet Specification GUIE ...........ceeeeeereererrrereereresssseseseseressessessnneans 29
Definitions of SYMDOIS ......cceceveeeerrrerctrrenrrrrnsssansereesssssaesessssssssssssssssssesnenes 30







Philips Semiconductors Advanced BiCMOS Products
S S S ST

Family Specifications

R S

GENERAL combines the low power dissipation and  input current. It is operated from a
These family specifications cover the low noise of BICMOS with the high power supply of 4.5 to 5.5V.
common electrical ratings and charac- speed and high output drive of our bipo-
teristics of the entire 74ABT family, un-  lar modules. HANDLING MOS DEVICES
less otherwise specified in the individual Inputs and outputs are protected
device data sheet. The basic family of devices designated  against electrostatic effects in a wide

as 74ABTXXX will operate at BICMOS variety of device-handling situations.
INTRODUCTION input logic levels for high noise immu- Howaever, to be totally safe, it is desir-
The 74ABT Advanced BiICMOS family ~ nity, negligible quiescent supply and able to take handling precautions into

account.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER L UNIT
Min Max
Vee DC supply voitage 45 55 v
Vi Input voltage 0 Vee v
Vi High-level input voltage 20 \'
Vi Input voltage 0.8 \"
loH 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
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
Vi DC input voltage® -1.210 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vout DC output voltage® output in Off or High state 0.5t +5.5 v
lour 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 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 imum junction temp sre of this integrated circuit should not exceed 150°C.

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

DC ELECTRICAL CHARACTERISTICS

LIMITS
Tm = -‘0"0
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C 1o +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Veg = 4.5V; | k=-18mA 09 | -12 1.2 v
Vcc = 4.5V; |°H= -3mA, V|= V||_ or le 25 29 25
Vou High-level output voltage Voo =5.0Vi lon=-3mA; V= V) or Viy 30 | 34 3.0 v
Vec =4.5V; loy=-32mA; V| =V or Vi 20 24 20
Voo Low-level output voltage Vec =4.5V;lo=64mA; V| =V orVy 042 | 055 0.55 v
I Input leakage current Veg =5.5V; V, = GND or 5.5V $0.01 | 1.0 +1.0 HA
lozn 3-State output High current Vec =5.5V; Vo =2.7V; V=V orViy 50 50 50 HA
lozL 3-State output Low current Vec =5.5V; Vo =0.5V; V| =V orViy 50 | -50 -50 BA
lo Short-circuit output current! Vee =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
Toon Vg = 5.5V; Outputs High; V; = GND or Vg 05 | 50 50 | pA
looL Oui 1t supply curent Vee = 5.5V; Outputs Low; V; = GND or Vo 24 30 30 mA
Veg = 5.5V; Outputs 3-State;
locz Vi = GND or Vee 05 | S0 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Ve or GND; Vog = 5.5V 05 | 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
alcc input pin2 other inputs at Vg or GND; Vg = 5.5V 05 1 50 50 | wA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vo or GND; Vg = 5.5V 05 15 15 mA
NOTES:

1. Not more than ane output should bhe 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

Voo
T L‘°7N [ t { AMP
20% d 20% ®
s | Xy .

[ |5 o - o .
1 T rm 3 pn

Test Circult For 3-State Outputs

90% 0%
SWITCH POSITION posmve | /y, Va
TEST SWITCH 10% 10%
L tw 1 ov
tpLz closed
ton closed VM =15V
All other open Input Pulse Definition

DEFINITIONS INPUT PULSE REQUIREMENTS

R = Load resistor; see AC CHARACTERISTICS for value. FAMILY P R—

C_= Load capacitance includes jig and probe capacitance; mplitude | Rep.Rate| tw | t | '

see AC CHARACTERISTICS for value. 74ABT | 30V 1MHz | 500ns| 2.5ns | 2.5ns

Rr= Termination resistance should be equal to Zgy 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 i and tpyy for a typical data
path through the device with a S0pF
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
tr 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 sxplicitly 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 Vg decoupling ca-
pacitor should be provided at the test
socket, also with short leads. Input sig-
nals should have rise and fall times of
2.5ns, a signal swing of OVto 3.0V; a
S5MHz square wave is recommended for
most propagation delay tests. The
repetition rate must be increased for

testing fmax. Two pulse generators are

usually required for testing such param-
eters as setup time, hold time and re-
moval time. fpax is also tested with
2.5ns input rise and fall times, with a
50% duty factor, but for typical fiax as
high as 150MHz, there are no con-
straints 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 Vy_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
VL conditions are done fairly slowly, in

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 Viy and Vy to test the func-
tionality of any ABT device type; in-
stead, use input voltages of V¢ (for the
High state) and OV (for the Low stats).
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 V|_is higher
than the maximum V.. However, this is
because V) pmax is the maximum Vi
(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 V) is lower than its minimum
guaranteed level.

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 lon  High level output source cur- V4 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- Vi Low-leve! 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- o Low level output source cur the system.
tional current flow out of a device. rent; the current into an output Von High-level output voltage; the
: . with input conditions applied range of voltages at an output
lccH 2:???:;?’::: ::xrnz ?:‘ro that, according to the product terminal with a specified output
the {/cc 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.
:::t{,;gesﬁ:g;r?::;z::?:::n lok  Output diode current; the cur- Vonup 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 cS?rent ﬂovernz into loz  OFF-state output cun:ren}; the - )
the Vicc supply terminal when leakage current flowmq |nt9 the  Vonv Minimum (vallgy) voltagg 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.
Alo ::::::;n:;:‘ :,‘;3::: ::’ gpsh;:eci- Voltages : VoL Low-level output voltage; the
fied input voltage and Vcc. All voltages are referenced to GND range of voltages at an output
(ground), which is typically OV. terminal with a specified output
; . loading and supply voltage.
N Fant the cumant fowig o GND._ Supply votage for a devis Device inputs are condiloned
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
Vcc  Supply voltage; the most posi- outputs.
™ Input diode current; the current tive potential on the device. .
flowing into a device at a speci- VoLv  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- ~ VH  Hysteresis voltage; difference ~ Vr,  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. V1. Trigger threshold voltage;

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



Philips Semiconductors Advanced BiCMOS Products

Definitions of Symbols

Capacitances

C 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 I/O pin
(e.g. a transceiver).

Cvo

CL 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

fy 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.

fo 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% Vg to
90% Vcc in accordance with
device function table.

tH 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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R tF

teHL

toLH

teHz

trLz

tpzn

trzL

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.

31

tRec

ts

trHL

]

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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INDEX

74ABT125 Quad buffer (3-State) ........ccceceerceruerncee
74ABT126  Quad buffer (3-State) .
74ABT240  Octal inverting buffer (3-State) ........cccccvecerrceeesennercssririneenersvnnneene
74ABT241 Octal buffer/line driver (3-State) ceeees
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) ..................... 83
74ABT377  Octal D-type flip-flop with enable ..
74ABT534  Octal D-type flip-flop, inverting (3-State)
74ABT540  Octal buffer, inverting (3-State) ........cccccceeeneen
74ABT541 Octal buffer/line driver (3-State)

74ABT543  Octal latched transceiver with dual enable (3- State) ................ 119
74ABT544  Octal latched transceiver with dual enable, inverting ................... 130
74ABT573  Octal D-type transparent latch (3-State)....................

74ABT574  Octal D-type flip-flop (3-State) .........ccceeuun.ee.
74ABT620  Octal transceiver with dual enable, inverting

74ABT623  Octal transceiver with dual enable, non-inverting (3-State).......... 156
74ABT640  Octal transceiver with direction pin, inverting (3-State) ................ 163
74ABT646  Octal bus transceiver/register (3-State) ........c.ccceeeeerueeneeeerneesneenns 166
74ABT648  Octal bus transceiver/register, inverting (3-State) ............ceeeenen.en 178

74ABT651 Transceiver/register, inverting (3-State) ........ccceceeveereernrerveernnnnnens 191

74ABT652  Transceiver/register, non-inverting (3-State) ..........cccceveveeeevernenne 195
74ABT657  Octal transceiver with parity generator/checker (3-State) ............ 199
74ABT821 10-bit D-type flip-flop; positive-edge trigger (3-State).................... 209
74ABT823  9-bit D-type flip-flop with reset and enable; (3-State) ................... 213
74ABT827 10-bit buffer/line driver, non-inverting (3-State) ............cccceeveuneee. 217
74ABT833  Octal transceiver with parity generator/checker (3-State) ............ 220

74ABT834  Octal inverting transceiver with parity generator/

checker (3-State)
74ABT841 10-bit bus interface latch (3-State) .........ccccceeeeeereecnreernerennes
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).........ccceveeereeenrveicrersennecereecreree e 238
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) .............cceevevereeereenereeeresnseseesesesenne
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)
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Quad buffer (3-State) 74ABT125
]
FEATURES QUICK REFERENCE DATA
* Quad bus interface CONDITIONS
. 3-State buffors SYMBOL |  PARAMETER Tongy = 25°C; GND = OV TYPICAL | UNIT
« Output capability: +64mA/-32mA oL Propagation delay Cy = 50pF; Ve = 5V 29 ns
* Latch-up protection exceeds 500mA P | AntoYn

per Jedec JC40.2 Std 17 Cin | Input capacitance V=0V or Veo 4 pF
« ESD protection exceeds 2000 V per

MIL STD 883C Method 3015.6 and Cour | Output capacitance V=0V or Vo 7 pF

200 V per Machine Model

lecz | Total t Outputs Disabled; Vg = 5.5V 500 nA

DESCRIPTION otal supply curron 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.

14-pii tic DIP -40°C to +85°C 74ABT125N
The 74ABT125 device is an quad buffer pin plastio *

that is ideal for driving bus lines. The . .
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.

PIN DESCRIPTION

FUNCTION TABLE
INPUTS OUTPUT PIN NUMBER | SYMBOL : FUNCTION
OEn Dn an 2,5,9,12 DO-D3 | Datainputs
3,6,8, 11 Q0-Q3 | Data outputs
L L L
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 voitage level
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off* state
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
B0 [1] [ia] v, BEo 2 New o vl—2
ec 2 2 |
Do [Z] 13] BEs gy 43—1 * A s
OE1
@ [3] 2] b3 o1 8 & 6 o 5
o1 [4] 1] as o 10 lo NN 8
o1 5] 5] o2 2 & - ’ —
a1 [6] 9] 02 o 18 13 N 1
GND [T7] 3] @2 ps 12 1 o 12
Top view
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Quad buffer (3-State) 74ABT125

ABSOLUTE MAXIMUM RATINGS": 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.5t +7.0 v
Ik DC input diode current Vi<0 -18 mA
Al DC input voltage? 1210470 v
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0.5t +5.5 v
lour DC output current output in Low state 128 mA
Tetg Storage temperature range -651t0 150 °C
NOTES:
1. Stresses beyond those listed may cause permanent damage to lhe devuee These are stress raﬁnga only and functional oporanon of the devioo at these or
any other conditions beyond those indi under " ded op g conditions” is not implied. to absolute ed conditions for

extended periods may affect device rehabnhty

2. The performance capability of a hngh 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 umiTs UNIT
Min Max
Vee DC supply voltage 45 55 \'
] Input voltage 0 Vee '
Vi High-level input voltage 20 v
Vi Input voltage 0.8 v
lon 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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Quad buffer (3-State) 74ABT125

DC ELECTRICAL CHARACTERISTICS

LIMITS
T . =425C Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS amb = +25 10 +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec = 4.5V; | x=-18mA 09 | 12 1.2 v
Voo =4.5V; lgy=-3mA; V=V orVy 25 29 25
Vou High-level output voltage Vec =5.0V; I gy=-8mA; V=V, or Viy 3.0 34 3.0 v
Voo =4.5V; lgy=-32mA; V=V, or Viy 20 24 20
VoL Low-level output voltage Vec =4.5V; o =64mA; V=V orViy 042 | 055 0.55 Vv
Iy Input leakage current Voc = 5.5V; V) = GND or 5.5V 001 | +1.0 +10 | pA
loz4 | 3-State output High current | Vec =5.5V; Vo =2.7V; V= Vi orViy 50 50 50 HA
lozL 3-State output Low current Vec =5.5V; Vg =0.5V; Vi = V) or Vi 5.0 -50 -50 pA
lo Short-circuit output current! | Vee =56.5V; Vo = 2.5V 50 | 100 | -180 | 50 | -180 | mA
locH Vg = 5.5V; Outputs High; V; = GND or Vo 05 50 50 HA
| =55V; V=
ccL Qui 't supply current Vce = 5.5V; Outputs Low; V; = GND or Vo 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
| cc ; ;
ccz V, = GND or Veg 0.5 50 50 HA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 05 1.5 15 mA
Additional supply current per | Outputs 3-State, one data inputat 3.4V,
Ales | japut pin2 other inputs at Vg or GND; Vg = 5.5V 05 | S50 50 | pA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 | 1.5 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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Quad buffer (3-State) 74ABT126
FEATURES QUICK REFERENCE DATA
* Quad bus interface CONDITIONS
« 3-State buffers SYMBOL PARAMETER Toety = 25°C; GND = OV TYPICAL | UNIT
 Output capability: +64mA/-32mA toun Propagation delay C_ = 50pF; Vo = 5V 29 ns
« Latch-up protection excesds 500mA HL | AntoYn
per Jedec JC40.2 Std 17 Cw | Inputcapacitance Vi=0V or Vee 4 pF
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and c Output itance V =0V or V. 7 F
200 V per Machine Model our | Outeutcapad : ce P
lecz | Total t | Outputs Disabled; Vog = 5.5V 500 nA
DESCRIPTION ? | Total suely cumen o
The 74ABT 126 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 74ABT126 device is an quad buffer 14-pin plastic DIP to +85°C 74ABT126N
that is ideal for driving bus lines. The . .
device features four Output Enables 14-pin plastic SOL ~40°C 10 +85°C 74ABT126D
(OE0, 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 D0-D3 | Datainputs
H L L 3,6,8, 11 Q0-Q3 Data outputs
H H H 1,4,10, 13 OEO0 - OE3| Data outputs
x| e T e
H = High voitage level cc ositive supply voltage
L = Low voitage level
X = Don'tcare
Z = Highimpedance “off* state
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
OE0 [T} 18] v, OE0 ! _l' ENn D1 v 3
cc 2 E 3 2 |
Do [2] 3] oes » 4 @ 4
OE1 [
3] il oo o & N s —
©OE1 [7] 1] a3 oe2 B 10
D1 [5] [10] oe2 02 2 E S [] >
o E E D2 OE3 13 13 | 11
ano [7] 7] @ s 12 1 o 12|
Top view
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Objective specification

Quad buffer (3-State) 74ABT126
ABSOLUTE MAXIMUM RATINGS": 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
Ik DC input diode current V<0 -18 mA
\J DC input voltage? -1.210+7.0 v
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage? output in Off or High state 051 +6.5 v
lour DC output current output in Low state 128 mA
Teyg Storage temperature range 6510 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 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 \"
Vi Input voltage 0 Vee \"
Vi 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
Tamo Operating free-air temperature range -40 +85 °C
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Objective specification

Quad buffer (3-State) 74ABT126
DC ELECTRICAL CHARACTERISTICS
LIMITS
- 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; | k=-18mA 09 | -12 1.2 v
VW =45V, IOH =-3mA; V|= V“_ or VIH 25 29 2.5
Vou High-level output voltage Vec =5.0V;logy=-8mA; V=V, orVy, 3.0 34 3.0 Vv
VOC =4.5V; IOH= -32mA; V, = VIL or VIH 20 24 20
VoL Low-level output voltage Vec =4.5V; loL=64mA; V| =V or Viy 042 | 055 0.55 \"
Iy Input leakage current Vec = 5.5V, V= GND or 5.5V $0.01 [ +1.0 10 | pA
lozu 3-State output High current Vec =56.5V; Vo =2.7V; V| = V_orVy 5.0 50 50 A
lozL 3-State output Low current Vec =5.8V; Vo =0.5V; Vi =V orVyy -50 | -50 -50 pA
lo Short-circuit output current! Vee =5.5V; Vg = 2.5V 50 | -100 | -180 50 | -180 mA
lecH Ve = 5.5V; Outputs High; V; = GND or Vg 05 | 50 50 | pA
leaL Quiescent 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 Veg or GND; Vg = 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 of 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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e

Octal inverting buffer (3—State) 74ABT240

FEATURES QUICK REFERENCE DATA
® Octal bus interface SYMBOL |  PARAMETER 1. CONDITIONS ov | TYPICAL | UNIT
® 3-State buffers amb ’
[ torH Propagation delay : _
® Output capability: +64mA/~32mA At ?n Cy = 50pF; Vg = 5V 35 ns
® Latch~up protection exceeds 500mA ~
per Jedec JC40.2 Std 17 On Input capacitance Vi=0Vor Voo 4 PF
® ESD protection exceeds 2000 V per Cour | Output capacitance Vi=0VorVee Y PF
MIL STD 883C Method 3015.6 and lecz Total supply current Ouputs disabled; Vgg =5.5V 500 nA
200 V per Machine Model
DESCRIPTION ORDERING INFORMATION
AG TEMPERAT ORDER CODE
The 74ABT240 high—performance PACKAGES RATURE RANGE
BICMOS device combines low static 20-pin plastic DIP —40°C to +85°C 74ABT240N
and dynamic power dissipation with 20-pin plastic SOL —40°C 1o +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, 2DE), each con- > 468 1A0—1A3 | Data inputs
trolling four of the 3—State outputs. — st Iop
11,13, 15,17 2A0 - 2A3 Data inputs
18,16, 14, 12 1Yo-1Y3 Data outputs
9,7,5,3 2Y0-2Y3 | Data outputs
1,19 10E,20E | Output enables
10 GND Ground (0V)
20 Vee Positive supply voitage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 —fpo—t% e 1t
o1 \-i" -
4 —- 16
10€ [1] 2 N 18
R vz o, |4
140 [Z] m—% 4
2vo [3] 8 ——l‘” &—‘“ 12 8 N 14
1a1 [4] . 8 N 12
2v1 [8] -.Do
1a2 [6] n ML"'H ° 19 N
2v2 [7] 2A1 D 2v1 EN
13 7
143 [} 1 C
2v3 [7] 15 2‘2——% 22 4 i B > vkt
GND [i9) 2v3 a3 S 7
| E 3
19 E_(D— 17 : 3
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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
L H L H L
H X H X z z

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage —-0.5t0+7.0 \
Ik 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 —0.5t0+5.5 v
lout DC output current output in Low state 128 mA
Teg 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 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 \
A/ Input voltage (] Vee \
Vi High level input voltage 2.0 %
Vi Input voltage 0.8 \
loH High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate (1] 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
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Tomy =—20.C | unir
Min Typ Max Min | Max
Vik Input clamp voltage Voo = 4.5V; ik =—18mA -09 | 1.2 -1.2 \"
VCC = 4.5V; oy =—3mA; Vy = V)_or Vin 25 2.9 25
Vou High—level output voltage Voo = 5.0V; loy =—3mA; V| =V, or Viy 3.0 34 3.0 v
Vee = 4.5V; loy =—32mA; V| = V) or Vi 2.0 24 2.0
Voo Low-level output voltage Veg = 4.5V, lo = 64mA; V| = V) or Viy 042 | 055 0.55 v
h Input leakage current Vee = 5.5V; Vi = GND or 5.5V +0.01 | +1.0 +1.0 HA
lozu 3-State output High current | Voo =5.5V; Vo =2.7V; V= V|_LorViy 5.0 50 50 pA
|oz|_ 3-State output Low current Vcc =55V, Vo =0.5V; V= VIL or VIH -5.0 -50 -50 HA
lo Short—circuit output current! | Vog = 5.5V; Vo = 2.5V -50 | -100 | —-180 | -50 | —180 | mA
ICGH Vcc =55V, Outputs High, V| =GND or Vcc 0.5 50 50 p.A
lcoL Quiescent supply current Vee = 5.5V; Outputs Low, V) = GND or Vg 24 30 30 mA
=5.5V; Outputs 3—-State;
locz 3?2 D or v oS 05 | %o 50 | kA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 0.5 15 0.5 mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
8lec | input pin other inputs at Vg or GND; Vg = 5.5V 05 | 50 50 | pA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Voo = 5.5V 0.5 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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P, S S ER S

Octal buffer/line driver (3-State)

e P O S

Product specification

74ABT241

FEATURES QUICK REFERENCE DATA
« Octal bus interface CONDITIONS
. 3-State buffers SYMBOL PARAMETER Tornts = 25°C; GND = OV TYPICAL | UNIT
« Output capability: +64mA/-32mA toy Propagation delay Cy = 50pF; Voe = 5V 29 ns
« Latch-up protection exceeds 500mA b | Anto¥n
per Jedec JC40.2 Std 17 Cn Input capacitance V=0V or Ve 4 pF
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and Cour | Output capaditance V)=0V or Ve 7 pF
200 V per Machine Model
! Total supply current Outputs Disabled; Voo = 5.5V 500 nA
DESCRIPTION e bt
The 74ABT241 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.
i ic DIP -40°C t °C 74ABT241N
The 74ABT241 device is an octal buffer 20-pin plastic D 0 +85
that is ideal for driving bus lines. The . ! o
dali_qa 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 | 2Yn 2,4,6,8 1A0-1A3| Data inputs
L 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 Y4 z 3,5,7,9 2Y0-2Y3 | Data outputs
1,19 10E, 20E | Output enables
10 GND Ground (0V)
20 Veo Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

Top view

1A0 1Yo
2 k

m

vz

13

18

16

14

12
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EN
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Philips Semiconductors Advanced BiCMOS Products Product specification

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

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.5t +7.0 v
Ik DC input diode current Vi<0 -18 mA
A\ DC input voltage® -1.210 +7.0 \"
ok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0.5t +6.5 v
lour DC output current output in Low state 128 mA
Tag 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 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 imum 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 v
v, Input voltage 0 Veo v
Vi High-level input voltage 20 v
Ve Input voltage 08 \"
lon High level output current -32 mA
loL 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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Octal buffer/line driver (3-State) 74ABT241

DC ELECTRICAL CHARACTERISTICS

umiTs
1 25°C Tamp = ~40°C
SYMBOL PARAMETER TEST CONDITIONS amb = +: 10 +85°C UNIT
Min | Typ | Max | Min | Max
Vi Input clamp voltage Vee =4.5V; | k=-18mA 09 | -1.2 -1.2 \)
Voo =4.5V; loy=-3mA; V=V orViy 25 29 25
Vou High-level output voltage Vo =5.0V; 1 gy=8mA; V=V or Vi 30 34 3.0 v
Voo =4.5V; lgy=-32mA; V, =V or Viy 20 24 20
Voo Low-level output voltage Vec =4.5V; loL=64mA; V| =V or Vi 042 | 055 0.55 v
Iy Input leakage current Voc =5.5V; V= GND or 5.5V 10.01 | 1.0 +1.0 pA
lozi | 3-State output High current | Vec =5.5V; Vo =2.7V; V=V or Viy 5.0 50 50 RA
lozL 3-State output Low current Vec =5.5V; Vo =0.5V; V=V orVyy 50 -50 -50 MA
lo Short-circuit output current! | Ve = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
loeH Vg = 5.5V; Outputs High; V| = GND or Vo 05 50 50 HA
leoL Al \t supply current Vce = 5.5V; Outputs Low; V; = GND or Vg 24 30 30 mA
Veg = 5.5V; Outputs 3-State;
ocz V; = GND or Vee 05 | S0 50 | wA
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 inputat 3.4V,
Alce 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; tg =t =2.5ns; C_ = 50pF, R = 500Q
uMITS
Tomb = +25°C Tamb = ~30°C to +85°C
SYMBOL PARAMETER WAVEFORM Voo o 15,0V Vec=ssoviosy | UNT
Min Typ Max Min Max

toLy Propagation delay 1 1.0 26 4.1 1.0 46 ns

touL Anto Yn 1.0 29 4.2 1.0 46

tezn Output enable time 2 1.1 3.0 6.3 1.1 6.8 ns

trz to High and Low level 1.3 43 5.8 1.3 6.8

tprz Output disable time 2 16 46 6.1 16 7. ns

toiz from High and Low level 1.0 3.9 5.4 1.0 5.9
AC WAVEFORMS

(VM =15V, Vm =GND to 3.0\/)

An INPUT

Waveform 1. Waveforms Showing the Input (An) to Output (Yn)

Waveform 2. Waveforms Showing the 3-State Output Enable and

pulse generators.

Propagation Delays Disable Times
TEST CIRCUIT AND WAVEFORMS
pooo [ tw { o APV
™ NEGATIVE | Yv v
- PULSE . o o -
1 1 ov
trn @) L‘l T &)
Test Circuit For 3-State Outputs l’_'fw ¢) _1 I" tr (‘-)Mw "
0% 0%
SWITCH POSITION poSITIVE Va Ve
TEST SWITCH 10% 10%
L tw \ ov
torz closed
o closed VM =15V
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY Amotitde | Reo R
C_= Load capacitance includes jig and probe capacitance; mplitude | Rep.Rate |ty | ta '
see AC CHARACTERISTICS for value. 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
Rr= Termination resistance should be equal to Zg;7 of
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Product specification

Octal buffer/line driver (3—State)

74ABT241

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

. Anto Yn
[
St MAX
. T
'E A8Voo
afmm———1 s B 88Vee
2
| MIN
1
0

-58 -35 -185 & 25 45 65 8 105 125

°C

tpyL Vs Temperature (Tams)
Cy = 50pF, 1 Output Switching
Anto Yn

-5 -3 -18 & 25 45 65 85 105 128

°C

tpzn V8 Temperature (Tomp)
Cy = 50pF, 1 Output Switching

o 10E to 1Yn or 20E to 2Yn
7 ——— MAX
6l
]
4
: L 45V
3 = 8.5Voc
2
MIN
1
°

-85 -35 -15 5 25 45 65 85 108 125

°C

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

An to Yn
]
8
8
) / switching
. // 4 switching
2 — 1 switching
£ 2 /7//
i _
° A/
s
-1
-2
° s0 100 150 200
pF
Adjustment of tpyy_for
Load Capacitance and # of Outputs Switching
An to Yn
8
7
[} - 8 ]
s // 4 swhching
2! // —
£3 / ] 1 switching
2
g . Pt
o— S —
-1
2 £
-3
o 80 100 180 200
pF
Adjustment of tpzy for
Load Capacitance and # of Outputs Switching
10E to 1Yn or 20E to 2Yn
3 8 switching
4 switching
2 /’ 1 switching
2
g 1 / — —
° e
/
-1
-2
0 50 100 150 200

pF
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Octal buffer/line driver (3—State) 74ABT241
tpz1. vs Temperature (Tamb) Adjustment of tpz_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
. 10E to 1Yn or 20E to 2Yn , 10E to 1Yn or 20E to 2Yn
7 [
. MAX s _{ 8 switching
—t—" asv, 4 A 4 switching
s = :, i
24 BNeo H 2 /// 1 9
3 g 1 //, //
2 MN o =
1 -1
0 - -2
55 35 -16 5 25 45 65 05 105 128 0 80 100 180 200
°C pF
tpyz Vs Temperature (Tomp) Adjustment of tpyz for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
10E to 1Yn or 20E to 2Yn . 10E to 1Yn or 20E to 2Yn
¢ : switching
8 7 9
1 switching
7 MAX s S
. [
2 s
2 X 48Ven 5, pd
4 88V g 2 /
3 . )
2 MIN (]
1 -1
7
° -2
85 -35 -15 5 25 45 65 85 105 125 ° 50 100 150 200
°C PF
tprz vs Temperature (Tymp) Adjustment of tpy 7 for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
’ 10E to 1Yn or 20E to 2Yn . 10E to 1Yn or 20E to 2Yn
8 switching
¢ MAX 3 4 g
N I _y / 1 switching
] 2 -
48V
5.5V 2
2 ‘ < ) = //‘/
: :
o /A
2
- MIN \ /
' 11 =
0 -2
-85 -35 -15 5 25 45 65 65 105 128 0 50 100 150 200
°C pF
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Product specification

Octal buffer/line driver (3—State)

74ABT241

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

3
2 48Voo
55V
2
1
55 -35 -15 5 25 45 65 95 106 128
°C
tnin. vs Temperature (Tams)
. Cy = 50pF, 1 Output Switching
3s
3
[ S — Ve
2 8.5Voc
18
1
585 -35 -16 5 25 45 65 85 105 125
°C
Vounv and Vo, p vs Load Capacitance
Vee =5V, Vi =0to 3V
4
35 125°C
25°C
3 | "
— -55°C
25
g 2
18
1 125°C
25°C
0s -55°C
]
° 80 100 150 200
°C

Offset in ns

Offsetin ns

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

: -~ 8 switching
: ] 4swiching
N 1~ = ] tewiching
2 / /‘/
' ]
0 ]
-1 ~
-2
-3
° 80 100 150 200
pF

Adjustment of tpy for
}oad Capacitance and # of Outputs Switching

]
) / ’ i
3 /4 4 swiching
2 // 1 switching
1 ,/
° v/
-1
-2
° &0 100 150 200
pF
Vonp and Vo y vs Load Capacitance
Vee=5Y, Viy=0to 3V
[
5
b 125°C
—_— =0 25°C
3 -55°C
2
1
0
- 125°C
25°C
Y | -55°C
[} 50 100 150 200
pF
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Octal buffer/line driver (3—State)
.|

Product specification

74ABT244

FEATURES
® Octal bus interface ICK REFERENCE DATA
® 3—State buffers Qu A o
DITIONS
 Output capability: +64 mA/~32mA SYMBOL PARAMETER T....,i 25°C; GND = 0V TYPICAL | UNIT
® Latch—up protection exceeds 500mA t Propagation dela
per Jedec JC40.2 Std 17 torn, Anto Yn Y Cv = 50pF; Vo = 5V 29 ns
® ESD protection exceeds 2000 V per Cn Input capacitance V)= 0V or Vge 4 pF
MIL STD 883C Method 3015.6 and -
200 V per Machine Model Cour Output capacitance V) =0V or Vgo 7 pF
lecz Total supply current Ouputs disabled; Voo =5.5V 500 nA
DESCRIPTION
The 74ABT244 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 | Datainputs
11,13, 15,17 2A0 - 2A3 Data inputs
18, 16, 14, 12 1Y0-1Y3 Data outputs
9,7,5,3 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 Y0 .o I
EN
. JAL-—-{ C LA IPTS -1 =
¢ 1A2 E w2 ., 2 > vj—&
4 |16
olf3 1 t: LLC P s "
1 Lb_‘ JI— |12
n m__H °
19 N
e P S w I
15 1‘2—% w2 I | I— > wvi—L%
17 2Y3 3
k i S— —=
19 m——cD— 17 —3
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Philips Semiconductors Advanced BICMOS Products Product specification

Octal buffer/line driver (3—State) 74ABT244
FUNCTION TABLE
INPUTS OUTPUTS

10E | 1An | 20E | 2An | 1Yn | 1Yn
L L L L L L

H L H H H

H X H X z Y4

ABSOLUTE MAXIMUM RATINGS?: 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -051t0+7.0 \
ik DC input diode current Vi<0 -18 mA
\/ DC input voltage® —1.2t0+7.0 \Y
lok DC output diode current Vo< 0 -50 mA
Vourt DC output voltage® output in Off or High state —0.5t0 +5.5 \"
lout DC output current output in Low state 128 mA
Tsy 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 “rec: ded 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 \'
Vi Input voltage 0 Vee \"
[ High level input voltage 2.0 v
Vi Input voltage 0.8 \
loH 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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Product specification

Octal buffer/line driver (3-State) 74ABT244
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tams = +25°C Tomy =—40°C | unir
Min Typ Max Min Max
Vik Input clamp voltage Voo = 4.5V; lix =—18mA 09 | -1.2 -1.2 Vv
Ve = 4.5V; loy =—3mA; V) = Vy_or Viy 25 | 29 25
Vo High—level output voltage Veg = 5.0V; loy =—3mA; V=V or Viy 3.0 3.4 3.0 v
Vo = 4.5V; loy =—32mA; V) = Vj_or Vi 20 | 24 20
VoL Low-level output voltage Vec =4.5V; o = 64mA; V| = V) or Viy 042 | 055 0.55 v
h Input leakage current Vee = 5.5V; V)= GND or 5.5V +0.01 | £1.0 +1.0 HA
lozn 3-State output High current | Voo =5.5V; Vo = 2.7V; V= V) or Vi 5.0 50 50 HA
lozL 3-State output Low current | Vgo = 5.5V; Vo= 0.5V; V)= V) or Vi -50 | -50 -50 pA
lo Short—circuit output current' | Voo = 5.5V; Vo = 2.5V -50 | 100 | —-180 | -50 | —180 | mA
locH Ve = 5.5V; Outputs High, V) = GND or Vg 05 | s0 50 pA
looL Quiescent supply current Vg = 5.5V; Outputs Low, V| = GND or Vgc 24 30 30 mA
D os [ | [ ] m
Ot el oo i .41, oo os [ 15 | [ os | ma
O et ol e e s [0 | [=]m
e I o R I R
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; tp = tr = 2.5ns; C_ = 50pF, R = 500Q
74ABT244
SYMBOL PARAMETER WAVEFORM Lt T = aoay | uNIT
Min Typ Max Min Max
trLH Propagation delay 1 1.0 26 4.1 1.0 46 ns
tPHL Anto Yn 1.0 2.9 4.2 1.0 46
trzH [o] put enable time 2 1.1 3.1 4.6 1.1 5.1 ns
tpzL to High and Low level 21 4.1 5.6 21 6.1
tPHz Output disable time 2 21 4.1 5.6 2.1 6.6 ns
tprz from High and Low level 17 3.7 52 1.7 57
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Philips Semiconductors Advanced BICMOS Products Product specification

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

AC WAVEFORMS
VM =15V, VIN = GND to 3.0V

Yn OUTPUT Vi

ov

Waveform 2. Waveforms Showing the 3-State Output

Waveform 1. Waveforms Showing the Input (An) to
Enable and Disable Times

Output (Yn) Propagation Delays

TEST CIRCUIT AND WAVEFORMS

tw oo AMP (V)
.
10% 10% ov
L— Y (W) -4 L_ trn (&)

- ”:u. ® m-‘l f e L

Vm
PULSE P A
GENERATOR >4
Iﬂj i

Vae Vae
Test Circuit for 3-State Outputs 10% 10%
k tw — ov
SWITCH POSITION
Vp=15V
TEST | SWITCH Input Pulse Definition
tpz closed
tezL closed
All other open
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
RL= Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate tw ta te
CL= Load capacitance includes jig and probe capacitancs;
see AC CHARACTERISTICS for value. 74ABT 3.0v 1Mhz 500ns| 2.5ns | 2.5ns

Rr= Termination resistance should be equal to Zoyt of
pulse generators.
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Product specification

Octal buffer/line driver (3—State)

74ABT244

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

o Anto Yn
[]
— MAX
.——-—-——“"__
. .
23 45V,
— e
2 B — 8.5V
e MIN
1
[
-85 -35 -15 5 25 45 65 85 105 125
°C

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

Anto Yn
8
]
MAX
4
45V,
23 ssvee
2
1 MIN
0

-85 -35 -15 8 25 45 65 85 105 128
°C

tpzy vs Temperature (Tomp)
C, = 50pF, 1 Output Switching
nOE to Yn

L) MAX

;

3
5.5Vee
2
Lt MIN
1
[
-85 -35 -15 s 25 45 [ 8 105 128

°C

Adjustment of tpry for
Load Capacitance and # of Outputs Switching

Anto Yn
5
4
3 8 switching
2 o
8
i 1 // ———— e
§
, J /
-1
-2

° 50 100 150 200
pF

Adjustment of tpy for
Load Capacitance and # of Outputs Switching

Anto Yn
7
8
s
. 8 switching
L
_s 3 ] 4 9
2
1 switching
H : ~T—
0 //
-1
-2
[ 50 100 150 200
pF

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching

. nOE to Yn

4 8 switching

3 4 9
é 2 - / // 1 switching
R =

0 /

-1

-2

] 50 100 150 200

pF
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Philips Semiconductors Advanced BICMOS Products

Product specification

Octal buffer/line driver (3—State)

74ABT244

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

. nOE to Yn
7
[ MAX
s
ASVeo
24 88Vee
3
MIN
2
1
0
85 -35 -18 5 25 45 65 85 106 125
°C
tpyz vs Temperature (Tame)
Cy = 50pF, 1 Output Switching
o nOE to Yn
7
MAX
[
]
: A8Voc
4
85Voo
3
2 MIN
1

-85 35 18 5 25 45 65 8 105 125
°C

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

’ nOE to Yn
[
MAX

]

A 48Voo
" 8.8Veo
e

3

2 MIN

1

0

55 -35 -15 5 25 45 65 85 105 128
°C

Offsot in ns

Offset in ns

, nOE to Yn
s
L] 8 switching
4 — 4 9
3 s
. 1 E— 1 switching
1 4/ e
0 ——/
-1
-2
0 50 100 150 200
pF
Adjustment of tpyz for
Load Capacitance and # of Outputs Switching
0 nOE to Yn
8 8 9
: / ::mmg
[ P
4 /
3 P
2 yd
1 pd
°
-1 >
-2
-3
0 50 100 150 200
pF

Offset in ns

Adjustment of tpz_for
Load Capacitance and # of Outputs Switching

Adjustment of tpy 3 for
Load Capacitance and # of Outputs Switching

. nOE to Yn
]
8 switching
4 4 switching
1 switching
3
>
2 //
1
0
-1
-2
[ 50 100 150 200

pF
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Product specification

Octal buffer/line driver (3-State)

74ABT244

tny vs Temperature (Tams)
s Cy = 50pF, 1 Output Switching
28
| 4.5Voc
: 4/§—" 85Voc
2
15
-85 -35 -16 8 25 45 65 05 105 125
°C
tn vs Temperature (Tames)
R Cy = 50pF, 1 Output Switching
3
L] A8V
2 8.5Veo
1
55 -3 -18 5 25 45 65 85 105 125
°C
Vouv and Vg p vs Load Capacitance
Vec =5V, Vin=0to 3V
4
38 125°C
N — 25°C
-55°C
28
i 2
18
1 125°C
25°C
os -85°C
°
0 80 100 150 200
°C

Oftset in ns

Offset In ns

Offset in ns

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

° 8 switching
’ / 4 switchl
s / r/ "
. / — 1 switching
> =

1 //é/ /
L=
-3

0 50 100 150 200

pF

Adjustment of tyyy for
. s..oad Capacitance and # of Outputs Switching

1 8 switching

4 switching

___— 1switching

(] 50 100 150 200
pF

Voup and Vo,y vs Load Capacitance
Vec =5V, Vin=0to 3V

L]
8
Y e —— ————— e
25°C
3 -55°C
2
1
o
-1 125°C
So—— 25°C
-55°C
-2
o 50 100 130 200
pF
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L e

Octal transceiver with direction pin (3-State)
L ]

Product specification

74ABT245

FEATURES QUICK REFERENCE DATA
 Octal bidirectional bus interface CONDITIONS
« 3-State buffers SYMBOL PARAMETER Tors = 25°C; GND = OV TYPICAL | UNIT
» Output capability: +64mA/-32mA ) Propagation delay C. =500F: V=5V 20 ns
L =>0PF Voo = g
+ Latch-up protection exceeds 500mA 'PHL_ | AntoBn, orBntoAn
per Jedec JC40.2 Std 17 Com, o= | Input capacitance V,=0VorV,. 4 pF
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and Cvo 1/O pin capacitance V|=0VorV.. 7 pF
200 V per Machine Model
lecz Total supply current Outputs Disabled; Vcc =55V 500 nA
DESCRIPTION
Theh;égﬂdﬁ‘ﬁ high-performance ORDERING INFORMATION
BiC evice 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 74ABT245N
The 74ABT245 device is an octal trans- } ’ . 74ABT245D
ceiver featuring non-inverting 3-State 20-pin plastic SOL ~40°C to +85°C
bus compatible outputs in both send
and receive directions. The control func- PIN DESCRIPTION
tion implementation minimizes external PIN NUMBER | SYMBOL FUNCTION
timing requirements. The device fea- R Diroct ol input
tures an Output Enable (OE) input for 1 D irection control inpu
easy cascading and a Direction (DIR) : 3 g g AO-A7 | Datainputs/outputs (A side)
input for direction control. m '17' 1; m
INPUTS INPUTS/OUTPUTS 19 OE | Output enable
OE | DIR An Bn 10 GND GfOI..lrld (ov)
L L A-B inputs 20 Vee Positive supply voltage
L H Inputs B=A
H X Y4 z
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
e 1 3 EN1 (BA)
o 1] 20] Vee I | %_[ao 18 _tELIENZ (AB) -
a2} ks - ]PI/T‘ 7 2 P 18
g = R
AZE T_',—'N 452 Ll/ _%Ju 16 . D a2av -
e o e || 2l ne
N [15] B3 s Ld LN lep 18
AS E E B4 6 ” 14 5 o 15
A8 BS 2 I 14
[ 0 7 Ts—-ﬂy 1 s >
A7 3] 12] B ZF Bs 7 13
GND E E 87 8 H—T§_ 12 8 12
_%J 86 —> l«>——
N LI PG
Top view ey Il/ ZIIW "
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Product specification

Octal transceiver with direction pin (3-State) 74ABT245
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vec DC supply voltage 0510 +7.0 v
Ik DC input diode current Vi<0 -18 mA
\ 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 0510455 v
lour DC output current output in Low state 128 mA
Toy 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 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 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 \'
\ Input voltage 0 Vee v
Vin High-level input voltage 20 v
Vi 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 (] 5 nsiV
Tamb Operating free-air temperature range -40 +85 °C

April 26, 1991
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Philips Semiconductors Advanced BiCMOS Products Product specification
Octal transceiver with direction pin (3-State) 74ABT245
DC ELECTRICAL CHARACTERISTICS
UMITS
_ Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C UNIT
to +85°C
Min | Typ Max Min Max
Vik Input clamp voltage Vee =4.5V; | k=-18mA -0.9 -1.2 -1.2 v
Vcc =4.5V;| OH= -3mA; V|= VlL or VIH 25 29 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V orVy, 3.0 34 3.0 v
Vcc =45V, |0H= -32mA; V| = V“_ or VIH 20 24 20
VoL Low-level output voltage Vec =4.5V;lg =64mA; V=V or Vi 042 | 055 0.55 \"
Input Control pins | Voc =5.5V; V= GND or 5.5V 4001 | £1.0 +1.0
l leakage - pA
current Data pins Ve =5.5V; V,=GND or 5.5V 5 100 100
I+ lozn | 3-State output High current | Vo = 5.5V; Vo =2.7V; V= Vi or Viy 5.0 50 50 HA
i +1ozL | 3-State output Low current Vec =5.5V; Vo =0.5V; V, =V or Viy 50 | -50 50 A
lo Short-circuit output current! | Vg = 5.5V; Vg = 2.5V 50 | 100 | -180 | 50 | -180 | mA
locH Vg = 5.5V; Outputs High; V; = GND or Vo 0.5 50 50 pA
lect | quiescent supply current Ve = 5.5V; Outputs Low; V; = GND or Ve 24 30 30 | mA
Vee = 5.5V; Outputs 3-State;
leez V, = GND or Vo 0.5 50 50 HA
Outputs enabled, one input at 3.4V, other
inputs at Ve or GND; Vg = 5.5V 05 | 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Alec | input pinz other inputs at Ve or GND; Vg = 5.5V 05 | &0 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.
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Octal transceiver with direction pin (3-State) 74ABT245
AC CHARACTERISTICS
GND = OV; tR = tF = 2.5ns; c,_ = SOpF, RL' 500Q
umITs
Tomp = +25°C Torb = -40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM \7;: = 45.0V '\;:; +5.0V10.5V UNIT
Min Typ Max Min Max

tpLn Propagation delay 1 1.0 22 4.1 1.0 46 ns

trrL An to Bn or Bn to An 1.0 2.9 4.2 1.0 4.6

L) Output enable time 2 1.3 29 4.8 1.3 5.3 ns

trz to High and Low level 23 4.0 5.8 2.3 6.3

tpnz Output disable time 2 27 4.7 6.2 27 7.2 n

trz | from High and Low level 23 40 5.8 2.3 6.3 s

AC WAVEFORMS
(Vy = 1.5V, Viy = GND 10 3.0V)

—m_\ .

ety — 38V
ouTPUT Y/
Vu 1 Vo +0.3v
VoL
o1y —
L —
vou 0.3v

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

wx PO
NEGATIVE
ms
| trw ) L"vuo")
Test Circult For 3-State Outputs tr &) ""' “' P )
m
SWITCH POSITION . puuc
TEST SWITCH
toz closed
ton closed VM =15V
All other open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R_= Load resistor; see AC CHARACTERISTICS for value. FAMILY Amoiitade | oo, R . .
C_= Load capacitance includes jig and probe capacitance; mplitude | Rep. Rate w 'R F
see AC CHARACTERISTICS for value. 74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
Rr = Termination resistance should be equal to Zqt of
pulse generators.
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Product specification

Octal transceiver with direction pin (3—State)

74ABT245

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

MAX
4
23
45Voo
2 8.8V
MIN

55 -38 -15 68 25 45 65 95 105 125
°C

tpy vs Temperature (Tonw)
Cy. = 50pF, 1 Output Switching
An to Bn or Bn to An

s L
MAX
4
23 4.8Voo
55Voo
2
1 MIN
o

-85 -35 -16 85 25 45 65 85 105 125
°C

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

’ OE to An or OE to Bn
[
5 MAX
4

2 45V
3 8.5V
2 N MIN
1
0

-85 -35 -18 5 25 45 €5 85 105 125
°C

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

. An to Bnor Bnto An

4

3 A 8 switching

/ 4 switching

s? — 1 switching
g 1 A //

.-

-1

[ 80 100 150 200
pF
Adjustment of tpy for

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

s A 8 switching

4 /’ A 4ewiching
e 3 — =
£ i 1 switching
g 1 / / ,/

ol

-1

-2

0 50 100 150 200

pF

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

3 _ 8switching
=] 4swhching
E 2 /7/
1 switc!
g 1 //// switching
> "
[ A/
Z
-1
-2
] 50 100 150 200
pF
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Octal transceiver with direction pin (3—State) 74ABT245
tpzL vs Temperature (Tamb) Adjustment of tpz_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
. OE to An or OE to Bn ’ OF to An or OE to Bn
7 6
8 switching
MAX 5 =
¢ 4 / 4 g
. s A5V ‘_3 3
4 ! 2 1 ing
58Voe 8 = —
1 //
3
MIN [} =]
2 -1
1 -2
55 35 -15 5 25 45 65 65 105 125 0 50 100 150 200
°C pF
tpyz Vs Temperature (Tomp) Adjustment of tpyy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
0 OE to An or OE to Bn 0 OE to An or OE to Bn
8 switching
. : g
7 MAX ¢ )
] 2 L} //
45V,
gs = 3 : e
4 5.5V g 2 /
3 1 /7
MIN 0 ..
2 -1
7
1 -2
85 -38 -18 S5 25 45 65 85 105 125 0 50 100 - 150 200
°C pF
tprz vs Temperature (Tomp) Adjustment of tp 7 for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
e OE to An or OE to Bn . OE to An or OE to Bn
7 4 s m R'“g
4
6 — Max : 3 1 anchﬁ’;
5 2,
2 ‘-aoc £
4 8.5Vec g 1 7
3 [ yz
MIN /
2 -1
1 -2
88 -35 -15 5 25 45 65 85 105 125 ° 50 100 150 200
°C pF
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Octal transceiver with direction pin (3—State) 74ABT245

try vs Temperature (Tamn) Adjustment of ty y for
. Cy = 50pF, 1 Output Switching |‘.oad Capaci and # of Outputs Switching
7
s A 8 switching
5 —
3 . 1 4 switching
H N~ | 1swiching
2 AV 2 2 ~ o
2 L, 5.5Vee 5, /:
Nz
-1 o
-2
1 -3
-85 -35 -15 5 25 45 65 85 105 125 [} 50 100 150 200
°C PF
trhe vs Temperature (Tamp) Adjustment of tyy for
3 Cy = 50pF, 1 Output Switching _}.oad Capacitance and # of Outputs Switching
* witching
8s
25 5 //' )
4 1 __~ 4switching
—t— 45V 2 s // //
22 - 55Veo § . // / e 1 switching
- =
1 /A/ ]
15 ° /
-1
1 -2
55 -35 -15 8 25 45 65 85 105 125 0 50 100 150 200
°C PF
Vouv and Vg, p vs Load Capacitance Voup and Vory vs Load Capacitance
Vee =5V, Viy=01to 3V Vee =5V, Vjy=01to 3V
4 (]
3s 125°C s
- —= e e e
25 : 3 -55°C
2 2 £
e g 2
15 1
1 125°C o
°C
0s fzsvc -1 o e ——— ;gséc
[ -2 [ -55°C
0 50 100 150 200 0 50 100 150 200
°C pF
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Lo

Octal D flip-flop

74ABT273

FEATURES QUICK REFERENCE DATA
« Eight edge-triggered D-type flip-flops CONDITIONS
. Buffered common clock SYMBOL PARAMETER Tamb = 25°C; GND = OV TYPICAL | UNIT
» Buffered asynchronous Master Re- toH Propagation delay .
cot . | CP10@n Cy = 50pF; Vo = 5V 5.3 ns
. 32: 74ABT377 for clock enable ver- Cn | Inputcapacitance Vy=0V or Ve 35 pF
» See 74ABT373 for transparent latch Coutr | Outputcapacitance Vi=0Vor Ve 7 pF
version
« See 74ABT374 for 3-State version lecz 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 - -
b_uiered 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, PIN DESCRIPTION
is transferred to the corresponding flip- PIN NUMBER SYMBOL NAME AND FUNCTION
flop's Q output. 1 cp Clock Pulse input (active rising edge)
All outputs will be forced Low indepen- 1 33'1:‘ 1'7818 Do- D7 Data inputs
dent of Clock or Data inputs by a Low 2 5’ 5 9
voltage level on the MR input. The de- 12 P 5' 1;5 19 Qo-Q7 Data outputs
vice is useful for applications where the — TR - -
true output only is required and the CP ! Master Reset 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)
1 R
1
wr [ 20 vec 1 r
a [2] 19] a7 347813141718 s o 2
w3 il o LLLLL L] — —
o1 [4] 17] De Do D1 D2 D3 D4 D5 D6 D7 4 | 5
@ 3 6] ae " —fer 7 [
1 —dMR — —
@ [ 73] os Q0 Q1 02 O3 Q4 05 Q6 Q7 8 °
D2 14) D5 ] [
& o [TTTTT] . .
o3 [3] [13] D4 2 56 9 121516 19 — —
as 3] 12] o4 14| 15
ano [10 [11] cp 7 16
Vee=Pin20 18 19
Top View GND = Pin 10 —
April 26, 1991 66 853-1515 02349



Philips Semiconductors Advanced BiCMOS Products Product specification

Octal D flip-flop 74ABT273
LOGIC DIAGRAM
Do D1 D2 D3 D4 DS Dé D7
@ |(4) ™ ® 19) (14 an 19)
cP (% ° .
I-ooLnounol.ool_l‘.‘ool.nol.oo D O
Dep cp cp bep Dep > cp Dep D ce
Rp Rp Rp Rp Rp Rp Rp Rp
@ (5) (€) ® (12) 18) (16) (19)
o a1 [ a3 o4 as o6 a7
Vec=Pin20
GND = Pin 10
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
MR | cP | D, Qo0-Q7
L X X L Reset (clear)
H T h H Load "1"
H T | L Load *0"
H = High voitage level
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voitage level
| = Low voitage 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 -0.5t0 +7.0 \"
Ik DC input diode current Vi<0 -18 mA
Vv DC input voltage® -1.2t0 +7.0 Vv
ok DC output diode current Vo<0 -50 mA
Voutr DC output voltage3® output in Off or High state 0510 +5.5 \"
lout DC output current output in Low state 128 mA
Teyg 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.

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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Octal D flip-flop 74ABT273

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LTS UNIT
Min Max
Vee DC supply voltage 45 55 v
Vi Input voltage 0 Vee \"
Vi High-level input voltage 20 v
Vi 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 nsiV
Tamo Operating free-air temperature range ’ -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tu =e25C | Tamo =40°C | gy
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; l x=-18mA 09 | -1.2 -1.2 \"
Vog = 4.5V; I o = -3mA; V= V) or Vi 25 | 29 25
Vou High-level output voltage Ve =5.0V;lon=-3mA; V=V, orVy 3.0 34 30 '
Vec =4.5V; lgy=-32mA; V, =V, or Vi 2.0 24 20
VoL Low-level output voitage Ve =4.5V; g =64mA; V=V or Viy 042 | 055 0.55 \"
I Input leakage current Vce =5.5V; V) = GND or 5.5V $0.01 | £1.0 1.0
lo Short-circuit output current! | Voc =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
leou Ve = 5.5V; Outputs High; V| = GND or Vg 05 50 50 BA
Too, | CUiescont supply cument I V- Outputs Low; V, = GND or Voo 24 | 30 30 | mA
Alee aigltn;r:;l supply current per Z:;{;I;SOEX;N (I)Jne input at 3.4V, other inputs 05 5 .5 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 flip-flop 74ABT273
AC CHARACTERISTICS
GND = 0V; tg =tp = 2.5ns; C|_= 50pF, R = 500Q
UMITS
Tomb = +25°C Tomp = -40°C to +85°C
SYMBOL PARAMETER WAVEFORM Vog = 5.0V '\'/':c = +5.0V 10.5V unNIT
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 150 200 150 MHz
toLn Propagation delay Waveform 1 25 4.5 6.0 25 6.5 ns
tpHL CPtoQn 33 5.3 6.8 33 7.3
Propagation delay
touL - .25 45 6.0 25 7.0 ns
MR to Qn Waveform 2
AC SETUP REQUIREMENTS
GND = 0V; tg =t_ = 25ns; C_=50pF, R, =500
uMITS
Tomp = +25°C Tomp = -40° C to +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Voo = +5.0V $0.5V UNIT
Min Typ Max Min Max
ts(H) Setup time, High or Low 20 2.0
(L) Dn 1o CP Waveform3 25 25 ns
th(H) Hold time, High or Low 0.7 0.7
to(L) Dn to CP Waveform 3 0.7 0.7 ns
tw(H) Clock Pulse width 33 33
tl) High or Low Waveform 1 33 33 ns
tu(L) Master Reset Pulse width, Waveform 2
Low 33 33 ns
Recovery time
t Waveform 2 2.0 2.0
REC MRtoCP ns
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Octal D flip-flop

74ABT273

AC WAVEFORMS

Waveform 1. Pro
Clock Pulse Width, and Maximum Clock Frequency

cpP

ation Delay, Clock Input To Output, Waveform 2. Master Reset Puise Width, Master Reset to
Output Delay and Master Reset to Clock Recovery Time

Vu v
th(H) '-‘Lé:#ﬂ ()

Waveform 3. Data Setup And Hold Times

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

R Vu Vu
tw(L) t
. “Ver
l“'m
an Vu

K Vu

TEST CIRCUIT AND WAVEFORMS

L 1]

= = =

-Tut Circuit For 3-State Outputs
SWITCH POSITION

TEST SWITCH
tpLz closed
tez closed
All other open
DEFINITIONS
R_ = Load resistor; see AC CHARACTERISTICS for value.

Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

Termination resistance should be equal to Zoy of
pulse generators.

CL=

Rr=

b d
0% :k tw o AMP V)
NEaATVE | Xv,, Vu
PuLse 10% 10% ov
- trw @) L" )
9 ey o e
90% 90% Au
poise | fvu Vu
10% 10%
I tw { ov
V=15V

Input Pulse Definition

INPUT PULSE REQUIREMENTS

FAMILY
te

2.5ns

ta
2.5ns

Rep. Rate | ty

500ns

Amplitude

74ABT 3.0v 1MHz
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Octal D-type flip—flop 74ABT273

tpLy vs Temperature (Tams) Adjustment of tp 4 for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
CP to Qn CPtoQn
8 5
7 4
. ] max 3
sl — 43Ves ', ]| awiahing
I — I o0 l L g
2 4 T T g . 4/ 1 switching
e
—— MIN
3 0
.
2 -1
1 : -2
85 35 -18 5 25 45 €5 065 1058 125 ° 80 100 150 200
°C pF
tpyr vs Temperature (Tome) Adjustment of tpyy_ for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
CP to Qn CPto Qn
[ [
8 8 / 8 switching
, - MAX 4 > 4 switching
[ I —— ; 3 / '/
¢ s m” & / 7 ! switching
2 P | ==t (] 2
s — g / /
1 4/ ]
4
] — MIN 0 7//
3 -1
2 -2
88 -35 -18 8 25 45 65 85 106 125 ° 80 100 150 200
°C pF
tpy vs Temperature (Tamp) Adjustment of tpy_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
o MR to Gn . MR to Qn
7 MAX ]
. _____——-__-——" Voo . _~ : switching
— switching
J B e, g ///
1 s —— 85Veo 5, 7///, 1 swhohing
‘ g 1 // e
7>
3 MmN 0 g
e ——
2 -1
1 -2
85 35 -15 5 25 45 65 65 106 128 [] 50 100 150 200
°C pF
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Octal D-type flip—flop 74ABT273

tyy vs Temperature (Tams) Adjustment of ty y for
s Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
1"
[
25 7
2, _A 8 switching
E 4 switching
2 | 45V k] 3 /Q 1 switching
L —] 8.8V g L [—
z /—"’// 1 A/
= é/
-1
15 - -3
55 -35 15 5 25 45 65 05 105 125 ’ 0 80 100 150 200
°C pF
tryL vs Temperature (Tamy) Adjustment of tyy_ for
Cy = 50pF, 1 Output Switching 1(I..oad Capacitance and # of Outputs Switching
8
3 [}
4V 2
£ 8 switching
4
2 8oV, g ? 4 switching
2 2 ,/’/ 1 switching
//
0 _/
1 -2
55 -35 15 5 25 45 65 85 105 125 ° 50 100 150 200
°C pF
Vouv and Voip vs Load Capacitance Voup and Varv vs Load Capacitance
Vec =5V, Vin=01t0 3V Vee =5V, Vin=01to 3V
4 [
38 125°C s
e 25°C o
= Sse M ——— 1=e
25 e 3 -55°C
2 ]
§ 3 ?
15 s 1
1 125°C °
25°C
0s ‘-{ &5 -1 125°C
25°C
U -2 -55°C
° 50 100 150 200 0 50 100 150 200
°C pF
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Octal D-type transparent latch (3-State) 74ABT373
FEATURES QUICK REFERENCE DATA
« 8-bit transparent latch CONDITIONS
. 3-State output buffers SYMBOL PARAMETER Ty = 25°C; GND = OV TYPICAL | UNIT
» Output capability: +64mA/-32mA :::: gr:::gdanﬁon delay C = 50pF; Ve = 5V 4.2 ns
+ Latch-up protection exceeds 500mA

per JEDEC JC40.2 Std 17 Cn Input capacitance V,=0V or Vg 4 pF
+ ESD protection exceeds 2000 V per

MIL STD 883C Msthod 3015.6 and Cour | Output capacitance V=0V or Vg 7 pF

200 V per Machine Model

lecz Total supply current Outputs Disabled; Vgc = 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)
T NIen
= IEI Ve LI P
w [ 18] o7 3 4 7 8131417 18 2 -: > : 2
13 14 17 1 pa— 1 ]
.- el o7 RERRRRN . .
NE 17] 0 Do D1 D2 D3 D4 D5 D6 D7
a [3] [16] a6 1n —Je 7| [
a2 [o] 15] as 1 —qoOE [ 9
02 [7 1] os Q0 01 02 Q3 Q4 05 06 Q7 T
1 12
os [e 13] Ds BEBRER 1
el E o 2 5 6 9 1215 16 19 14| 15
ano fio] e 1| 16
;l Vcc-Pinzo 18 19
Top view GND = Pin 10 I
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Octal D-type transparent latch (3-State) 74ABT373
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1 ©OE Output enable input (active Low)
3'1:: Z _8’1 ;3 Dn-Dn Data inputs
2'15' ? 919' 2 Qn-Qn 3-State Outputs
11 E Enable input (active High)
10 GND Ground (0V)
20 Ve Positive supply voltage
FUNCTION TABLE
TERNAL
__ INPUTS IN Al OUTPUTS OPERATING MODE
OE E Dn REGISTER Qo -Q7
:: : h 'l_" h Enable and read register
t i :. h b Latch and read register
L L X NC NC Hold
H L X N z .
H H Dn Dg 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
1 = High-to-Low E transition
LOGIC DIAGRAM
Do 114 D2 D3 D4 Ds Ds o7
3 4 7 8 13 i 17 18
D D D D D D D D
€E O HE @4 HE @ HE @ e @ E @ E @ HE @
lz |s ] Lz Ls 16
Qo a1 Q2 a3 o4 Qs Q6 [+24
Vee = Pin 20
GND = Pin 10
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Octal D-type transparent latch (3-State) 74ABT373

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 05t +7.0 \'
i DC input diode current V<0 18 mA
Vv 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 0510 +5.5 v
lout DC output current output in Low state 128 mA
Tag Storage temperature range -65t0 150 °C
NOTES:
e o o oeeton Syaraang coneHtont s ot Poled: Exposire 1 Absowte maximum ated condisons o

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 imum junction temp 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 umiTs UNIT
Min Max
Vee DC supply voltage 45 55 \"
Vi Input voltage 0 Vee '
Vi 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
Tambd Operating free-air temperature range -40 +85 °C
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Octal D-type transparent latch (3-State) 74ABT373
DC ELECTRICAL CHARACTERISTICS
LMITS
Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C 1o +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; I |k =-18mA 09 | -1.2 -1.2 v
Vcc =45V;I oH=-3mA; V|= Vu_ or VIH 25 29 25
Vou High-level output voltage Vec =5.0Viloy=-8mA; V =V orVy, 3.0 34 30 v
VCC =45V, IOH =-32mA; V| = V“_ or VIH 2.0 24 20
Voo Low-level output voltage Vec =4.5V;lg =64mA; V, = V) orVy 042 | 055 0.55 v
h Input leakage current Veg =5.5V; V;=GND or 5.5V $0.01 | +1.0 +1.0 pA
lozn 3-State output High current Vec =5.5V; Vo =2.7V; Vi =V or Vi, 5.0 50 50 HA
lozL 3-State output Low current Vec =5.5V; Vo =0.5V; V| =V orVy -50 | -50 -50 pA
lo Short-circuit output current! | Vg =5.6V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
oo Vg = 5.5V; Outputs High; V, = GND or V¢ 0.5 50 50 MA
leoL Quiescent supply current Vec = 5.5V; Outputs Low; V; = GND or Ve 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
| cC ’ ’
ccz Vi = GND or Vg 05 | 50 50| wA
Additional supply current per | Vec = 5.5V; One input at 3.4V, other inputs
Ao | 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 transparent latch (3-State)

74ABT373

AC CHARACTERISTICS
GND = OV; tR = tF = 2.5"8; CL = 50pF, RL= 500Q
uMITS
Tty = +25°C Tomy =-40°Clo +85°C | UNIT
SYMBOL PARAMETER WAVEFORM Voo = 45.0V Voo = +5.0V 0.5V
Min Typ Max Min Max
tpLH Propagation delay 19 3.2 5.4 1.9 5.9 ns
to Dn to Qn Waveform 2 2.2 42 5.7 22 6.2
tpLH Propagation delay 26 4.0 6.1 22 6.6
torL EtoQn Waveform 1 32 5.2 6.7 32 7.2 ns
tezy Output enable time Waveform 4 12 3.2 47 1.2 5.2 ns
tezL to High and Low level Waveform 5 2.7 4.7 6.2 2.7 6.7
tpz Output disable time Waveform 4 25 49 6.4 25 6.9 ns
tpz from High and Low level Waveform § 20 4.2 6.0 20 6.5
AC SETUP REQUIREMENTS
GND = 0V; tg = t¢ = 2.5ns; C, = 50pF, R = 5000
) umITs
Tormp = +25°C Tamb =-40°C to +85°C
SYMBOL| PARAMETER WAVEFORM Ve = +5.0V Veg = +5.0V 10.5V
UNIT
Min | Typ | Max Min Max
ts(H) Set-up time 1.9 1.9
(L) Dnto E Waveform 3 15 15 ns
to(H) Hold time 1.0 1.0
th(L) DntoE Waveform 3 10 10 ns
E pulse width,
WH | e or Low Waveform 1 33 33 ns
AC WAVEFORMS

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

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

On Vu Vu

to(H) 4 ) o)

Vu

Waveform 2. Propagation Delay
for Data to Outputs.

%

thiL)

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

Vu

N—

Waveform 3. Data Setup and Hold Times.

Waveform 5. 3-State Output Enable Time to
Low Level and Output Disable Time from
Low Level.
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Octal D-type transparent latch (3-State) 74ABT373
TEST CIRCUIT AND WAVEFORMS
Voo
] poo | tw { o AP
buT Pocse | RYw o ' m‘v"
ov
L .l_ o ) L‘ W (',’
Test Clrcuit For 3-State Outputs r_"“' ) '1 I'_"“'- ""“p
: —~— vy »
SWITCH POSITION POSIVE | Hvy, Va
TEST SWITCH 10% 10%
- = L tw 1 o
torz closed
oz closed VM =15V
Input Pulse Definition
All other open
DEFINITIONS . INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY Amoiinade | oo rae ] 1 : .
C_= Load capacitance includes jig and probe capacitance; . mplitude | Hep. Ra w | |t
- sea AC CHARACTERISTICS for value. ' 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5n8
Rr= Temmination resistance should be equal to Zgy of

pulse generators.
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Octal D-type transparent latch (3—State) 74ABT373

tpLy V8 Temperature (Tamw) Adjustment of tpyy for
C = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
Dn to Qn Dn to Qn
7 5
s 4
i ____—-_”' MAX s / _~1 8 switching
] 4 switching
E 2 //,/ 1 switching
24 ey / L —]
""" B.BV: g 1 / ,/“
|1 —
2 -1
1 - -2
-85 -35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
tpyL V8 Temperature (Tome) Adjustment of tpyy_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
Dn to Qn Dnto Qn
8 7
s
7 / 8 switching
[]
—
[ MAX . A ~_| 4swhehing
. i, P
2 . I A8V g 2 - / / 1 switching
8.5Voo ' ///
3 MIN 0 //
2 =
-1
1 -2
85 -35 -15 5 25 45 65 85 105 125 ° 50 100 150 200
°C pF
tpuy V8 Temperature (Tams) Adjustment of tpy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
EtoQn EtoQn
8 5
7 8 switching
. ey MAX ‘  —t
3 / 4 9
s : P
— 4.8V,
2 . s 5. JV: g 2 7 1 9
T 1 /
3 y —
et MIN
2T T | [} /
1 -1
&3 -385 -15 6 25 45 65 85 103 125 [} s0 100 150 200
°C PF
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Octal D—type transparent latch (3-State) 74ABT373

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

°C

tpz V8 Temperature (Tyme)
Cy = 50pF, 1 Output Switching

°C

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

°C

Adjustment of tpyy_for
Load Capacitance and # of Outputs Switching

pF

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching

EtoQn EtoQn
° 7
] 8
s g
7 MAX 5 r/ 4 switching
P I . - / ,/
: . A
] I 45V ! // 1 switching
5 = 8.5Veo 2 g
i s m—— 5, / >
‘ |kt MN o //
e
3| ] A Z
2 -2
55 -35 -15 5 25 45 65 85 105 128 o 50 100 150 200

pF

Adjustment of tpz for
Load Capacitance and # of Outputs Switching

pF

’ OE to Qn . OEto Qn
[] 4 / 8 switching
s MAX 3 4
L 9
4 asv, _5 2 /A 1 switching
oc
2 a 88V g 1 / ,/
2 0 ,/A
MIN
1 -1
° -2
85 35 15 S8 25 45 65 65 105 125 0 50 100 150 200

e OE to Qn . OE to Qn
7 7 8 switching
MAX []
s s // _ 4 switching
s 4.8V 2 a ,/ ]
" 8.8Voc s, ] / + swhching
[ swi
. i 1
3 MIN 1 7/// ]
o 7
2
-1
1 -2
-85 .35 -15 S5 25 45 65 85 105 125 [ 50 100 150 200
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Octal D-type transparent latch (3—State)

74ABT373

tpuz vs Temperature (Tamb)
Cy = 50pF, 1 Output Switching
OE to Qn

ASVeo
8.8Veo

-85 385 -18 5 25 45 65 &5 105 125
°C

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

o OE to Gn
7
. _— MAX
5
2 A8V
4 8.5V
3
" MN
2 1
1

-85 -35 -158 5 25 45 65 85 105 125
°C

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

Ve

&5 35 -15 5 25 45 65 85 105 125
°C

Adjustment of tpyz for
Load Capacitance and # of Outputs Switching

0 OE to Qn

8 8 switching

7 4 switching

. / 1 switching
e —
5 4

s S~
i A

1 /

0

-1 >

-2

0 80 100 150 200
pF

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

OE to Qn

s

4 :m g

) e
.E 2 //
I == =

0 A

//

-1

-2

] 50 100 150 200

pF

Adjustment of t y for
Load Capacitance and # of Outputs Switching
]

b — 8 swiching

8 ,/

7 _—— 4 )

s —
2 P P
5, = | - 18witching
g 3 ~ A

2 = ———"

1 //7 /'

[ y

4 Z

-2

-3

0 80 100 150 200
pF
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Octal D—type transparent latch (3—State) 74ABT373

tyuL vs Temperature (Tamp) Adjustment of tyy_for
o Cy = 50pF, 1 Output Switching g.oad Capacitance and # of Outputs Switching
8
35 7 4 8 switching
e L} /
3 s AT~ 4swiching
g2s | ot i 4 —
— 3 1 g
. [ ———t—— 8.5Vee g . P = /
' __/ | /
15 °
-1 >
1 -2
-85 -35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
Vouv and Vo p vs Load Capacitance Voup and Vorv vs Load Capacitance
Vec =5V, Vin=010 3V Vec=5Y,Vin=01to 3V
4 [
Ead 125°C &
3 e 4 125°C
s5C %E 25°C
25 e 2 -55°C
$ 2 £ 2
>
15 g 1
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o 2 -55°C
[ 60 100 150 200 ° 80 100 150 200
°C pF
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Philips Semiconductors Advanced BiCMOS 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 Ty = 25°C; GND = OV TYPICAL | UNIT
« Output capability: +64mA/-32mA to Pro -
pagation delay Cy = 50pF; Vgc = 5V ns
« Latch-up protection exceeds 500mA W | CPtoGn L= S0pF: Vec 4.8
per Jedec JC40.2 Std 17 Cin Input capacitance Vi=0V or Vg 4 pF
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and ; F
C Output tan V;=0VorV, 7 p
200 V per Machine Model out pul capactance 1=V orYee
| Total ly current Outputs Disabled; Vg = 5.5V 500 nA
DESCRIPTION ooz | ToTsteeY P e
The 74ABT374 high-performance NG INFORMATION
BiCMOS device combines low static ORDERING ORMATIO
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)
! ENt
1 c1
r
3 47 813141718 s o 1 2
Do D1 D2 D3 D4 DS D6 D7 - ,_’.
11 —jcP 7 (]
1 — O :—d _.
Q0 Q1 02 Q3 04 05 Q6 Q7 ] —
s | 2
2 56 9 121516 19 14 | 15
17 4
18 19
Vee=Pin20
Top view GND = Pin 10
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Philips Semiconductors 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 00-D7 Data inputs
14, 17, 18
2,569 12 Q0-Q7 Data
15, 16, 19 ala outputs
1" CP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Veo Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
INTERNAL OPERATING MODE
OE | cP | Dn REGISTER Q0 -Q7
L T I L L .
L 1 h H H Load and read register
L + X NC NC Hold
H + X [ .
H 1 Dn g n % Disable outputs
H = High voitage level
h = High voitage 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
NC = No change
X = Don'tcare
Z = Highimpedance *off” state
T = Low-to-High clock transition
%+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
Do D1 D2 03 D4 D5 Dé D7
3 4 7

cP

.‘i, -]
]
1 1
1Y o
ol
J
1Y o
ol
J
¥ o] °
ol
g o] @
[~]]
J
—_—
Y o] 3
ol
J
”
1Y o ~
ol
]
—
9 3
L]
T

”'—'{}17717'777
T, A A
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Product specification

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 v
I DC input diode current V<0 -18 mA
v DC input voltage? -1.210 470 v
Tok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 05t 455 \
lout DC output current output in Low state 128 mA
Tag Storage temperature range -65t0 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 imum 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 LTS UNIT
Min Max
Vee DC supply voltage 45 55 v
v Input voltage 0 Vee '
Vi High-level input voltage 20 v
ViL Input voltage 0.8 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
Tamo Operating free-air temperature range -40 +85 °C
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Philips Semiconductors Advanced BiCMOS Products Product specification
Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
DC ELECTRICAL CHARACTERISTICS
LIMITS
' _ Tamp = ~40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C o +85°C | UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Veg =4.5V; | k=-18mA 09 1.2 1.2 Vv
Vcc =45V, IOH‘ -3mA; V|= VIL or VIH 25 29 25
Vo High-level output voltage Ve =5.0V;loy=-3mA; V=V LorVy 3.0 34 3.0 v
Vcc =45V;| OH= 32mA; V| = VIL or VlH 20 24 20
VoL Low-level output voltage Vec =4.5V;loL=64mA; V, =V or Vi 042 | 0.55 0.5 \"
I Input leakage current Vcg = 5.5V; V, = GND or 5.5V 10.01 | 1.0 .0 | pA
lozn 3-State output High current | Ve =5.5V; Vo =2.7V; V=V orVy 5.0 50 50 pA
lozL 3-State output Low current Ve =5.6V; Vg =05V; V=V orVy 50 | -50 50 pA
lo Short-circuit output current! | Voo =5.5V; Vg = 2.5V 50 | -100 | -180 | 50 | -180 | mA
loch Vcc = 5.5V; Outputs High; V| = GND or Vo 05 50 50 pA
leoL Qui ¢ 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 Voo 05 50 50 pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
Alec input pin2 atVgcor GND 0.5 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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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
AC CHARACTERISTICS
GND = 0V; tg =tz = 2.5n8; C_ = 50pF, R = 500Q
UMITS
Tllb = +25°C T“ =-40°C to +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Voo = +5.0V 0.5V UNIT
Min Typ Max Min Max
fmax Maximum Clock frequency . Waveform 1 150 200 150 MHz
oLy Propagation delay 2.2 3.9 5.7 2.2 6.2
toht CPtoQn Waveform 1 3.1 48 66 3.1 7.1 ne
tpzy Output enable time Waveform 3 1.2 3.2 47 1.2 5.2 ns
tez to High and Low level Waveform 4 27 4.7 6.2 27 6.7
tenz Output disable time Waveform 3 25 48 6.0 25 65 ne
tpz from High and Low level Waveform 4 20 4.0 6.0 20 6.5
AC SETUP REQUIREMENTS
GND = OV; tq = t¢ = 2.6ns; C,_ = 50pF, R = 5000
LIMITS
Tomp = +25°C Torrb = -40°C 10 485°C
SYMBOL PARAMETER WAVEFORM Ve = +5.0V Vee = +5.0V £ 0.5V
UNIT
Min | Typ | Max Min Max
ts(H) | Set-up time 1.0 1.0
%(L) | DntoCP Waveform 2 15 15 ns
t(H) | Hold time . .
t(L) | DntoCP Waveform 2 :g : 8 ns
CP pulse width,
tw(H) H;g,f:, Low Waveform 1 33 3.3 ns
AC WAVEFORMS
(VM =15V, VIN =GNDto 30V)
v
thb)
K Vu
Waveform 1. Propagation Delay, Clock Waveform 2. Data Setup And Hold Times
Input To Output, Clock Pulse Width, and
Maximum Clock Frequency
o Vu Vu
trn tpz
@n L VoL +0.3V
=
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 p output p
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Product specification

Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
TEST CIRCUIT AND WAVEFORMS
Voo
I L"'I.OV N N
. prom tw o AP
[ |- $] oo s [ ¢
10% 10% ov
™ _l_ “T tr ) e
Test Circult For 3-State Outputs r_'“-“ &) _1 r-'“'- “')‘”
90% 90% Y
SWITCH POSITION oSTavE V V
TEST SWITCH 10% 10%
, tw 4 ov
tpLz closed
V,, =15V
ez closed M
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Loadresistor; see AC CHARACTERISTICS for value. FAMILY Amotitude | Feo. Fate | . .
C_ = Load capacitance includes jig and probe capacitance; mpliude | Hep. Hate w R F
see AC CHARACTERISTICS for value. 74ABT 3.0v 1MHz 800ns| 2.5ns | 2.5ns
Rr= Termination resistance should be equal to Zoy7 of

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

tpLu vs Temperature (Tams) Adjustment of tppy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
CPtoQn CPto Qn
[] 5
7 4 8 switching
s MAX 3 4 switching
]
sl 2, /f L — 1 switching
£ switc
& 4 —T"] ;::xec ! I S— // //,f
3 M — B o § - / L =
3 -1 - 0 o /
L
2 = -1
1 -2
55 35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
tpy Vs Temperature (Tame) Adjustment of tpyy_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
s CPtoQn . CP to Qn
7 MAX s 8 g
I 4 4 switc
hing
(] g3 ,/
2s e 22 ,/ 1 switching
i 1 — cc g , ) 7 //
4
[ - N
a A I ) 7
2 -2
-85 -35 -15 5 25 45 65 85 105 125 ° 50 100 150 200
°C pF
tpzy vs Temperature (Top) Adjustment of tpzy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switchin
]
, OE to Qn . OE to QGn
8 4 _d 8 switching
s MAX . 3 4/ 4 switching
: i o
45V 1 switching
2 s 85V é . /‘ ] /
2 0
MIN 7/
1 -1
0 -2
85 -35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
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Octal D-type flip—flop; positive—edge trigger (3—State)

74ABT374

tpzr vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
OE to Qn

55 -38 -15 &
°C
tpyz vs Temperature (Tams)

Cy = 50pF, 1 Output Switching
OE to Qn

© = N W & & N ® ©

-85 35 -16 8
°C

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

%5 38 -15 5
°C

48Veo
55Voo

25 45 65 85 105 128

45V,
8.5Voo

25 45 65 85 105 125

MAX

4.5Vec
8.8V

25 45 65 85 105 125

Offset in ns

Adjustment of tpz_ for
Load Capacitance and # of Outputs Switching

OE to Qn
7
6 8 switching
5 /
4 - __—{ 4 switching
s / //
2 ,/ ] 1 switching
——
1 // //
N
/7
-1
-2
° 50 100 150 200
pF
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\
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Octal D-type flip—flop; positive—edge trigger (3—State) 74ABT374

tnuy vs Temperature (Tame) Adjustment of tq 4 for
. Cy = 50pF, 1 Output Switching Ia.oad Capacitance and # of Outputs Switching
7 8 switching
6 //
s ] 4 switching
3 ! 4 / /
L 4.5V, 3 1 switching
| 11 55Ver i 2 e ad
2 o1 /'/ 1/
0 — e
-1 /
7~
-2
1 -3
£5 35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C PF
true vs Temperature (Tame) Adjustment of tyy,_for
Cy = 50pF, 1 Output Switching }oad Capacitance and # of Outputs Switching
7
35 . ] 8 ]
3 s 4 switching
. 24 > ——
228 . — 45Veo -; 3 7 I/ 1 switching
-~ £ 5/
2 5.5Ves 1 /) L
ol
15
-1
1 -2
&85 35 -15 5 25 45 65 85 105 125 ° 80 100 150 200
°C pF
Vouv and Vg, p vs Load Capacitance Vonp and Vo y vs Load Capacitance
Vcc=5v, Vin=0to 3V ch=5V, VN=0lO 3V
4 [}
3s 125°C s
3 e A 125°C
— —55°C —_—— ) 125"
25 g 3 -55°C
2 2 - 2
y :
15 1
1 125°C 0
25°C
05 -55°C -1 S — 1e
° 2 | Zssc
0 50 100 150 200 ° 50 100 150 200
°C PF
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Octal D-type flip-flop with enable 74ABT377
FEATURES QUICK REFERENCE DATA
* Ideal for addressable register appli- CONDITIONS
cations SYMBOL|  PARAMETER Toens = 25°C; GND = OV TYPICAL | UNIT
» 8-bit positive edge triggered register o Pro -
pagation delay = X =
+ Enable for address and data syn- toy | CPtoQn Cu = S0pF: Voo = 5V 53 ne
chronization applications nout - VieovorV =
npu Cl =
- Output capability: +64mA/-32mA Cw | Tnputcapa 1=0VorVes 4 P
 Latch-up protection exceeds S00mA Cour | Output capacitance V;=0V or Vg 7 pF
per Jedec JC40.2 Std 17
« ESD protection exceeds 2000 V per lecz Total supply current Outputs Disabled; Vo = 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 74ABT377N
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 p 3 Enabie Inout (active L
clock (CP) input loads all flip-flops si- nable input (active Low)
multaneously when the Enable (E) input 3,4,7,8,13 ;
e Lo, ly (E) inp 14.17,18 DO-D7 | Datainputs
2,5,6,9, 12, .
The register is fully edge triggered. The 15, 16,19 Q0-Q7 | Dataoutputs
state of each D input, one set-up time 1 cP Clock Pulse input (active rising edge)
before the Low-to-High clock transition, 0 GND G
. " . 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 Nas
0O [20] Vee Ll ic2
Qo [:2: 19] @7
3 2
Do [3] 18] 07 3 47 8131478 —® —
o 4] 7] o [ 1] | ‘] | s
DO D1 D2 D3 D4 DS D6 D7
: £ e oe n —fcp [ >R
E 15] os 1—dE 8 9
o2 [7] 14] DS Q0 Q1 G2 Q3 Q4 Q5 Q6 Q7 — —
e 2 el [TTTIT] = -
as [9] 12] 04 2 6§ 6 9 12 15 16 19 14 15
ano [19] [11] cp “ e
7| | 16
Voo =Pin20 1 | 19
Top view GND = Pin 10
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Octal D-type flip-flop with enable 74ABT377
FUNCTION TABLE
[
NPUTS OUTPUTS OPERATING MODE
E CP | Dn Qn
| 1 h H Load "1"
! T ! L Load "0"
h ) 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 woltage level
I = 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
0, D, D, Dy D, Dy Dy D,
| @ | @ ' @ I ® | (13) | (19 l an l (18)
E ()] ¢ °

D Oelip oleliyp oglip a9lip oa4lip o4lip olLip a4

D cp > cp cp Dcp D cp D>cp Dep e
cp "-"—D; r r r .r r r r r

) () (6) (L] (12) (15) (16) (19)
Voo =Pin20 Q, a, Q, a, a, Q, Q, a,
GND = Pin 10
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Product specification

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<o -18 mA
Vv DC input voltage® -1.210 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0.5t +6.5 v
lour DC output current output in Low state 128 mA
Teg Storage temperature range -6510 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 imum junction temperature of this ir

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

RECOMMENDED OPERATING CONDITIONS

d circuit should not exceed 150°C.

SYMBOL PARAMETER LIMITS UNIT
Min Max

Vee DC supply voltage 45 55 v
Vv Input voltage 0 Vee v
ViH High-level input voltage 20 v
ViL Input voltage 0.8 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
Tams Operating free-air temperature range -40 +85 °C
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Octal D-type flip-flop with enable 74ABT377
DC ELECTRICAL CHARACTERISTICS
LMITS
Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C 1o +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; | x=-18mA 09 | 1.2 1.2 Vv
Vcc =45V; IOH =-3mA; V|= VIL or V|H 25 29 25
Vou High-level output voltage Vec =5.0V; lop=-8mA; V)=V orViy 3.0 34 3.0 \"
Vcc =4.5V;| OH= -32mA; V| = V“_ or VIH 20 24 20
VoL Low-level output voltage Veg =4.5V; 1o =64mA; Vi = V) orViy 042 | 055 0.55 v
h Input leakage current Vee =5.5V; V)= GND or 6.5V 10.01 | £1.0 $1.0 | pA
lozu | 3-State output High current | Vo =5.5V; Vo =2.7V; V=V orVy 5.0 50 50 HA
lozL 3-State output Low current Vec =5.5V; Vo =0.5V; Vi =V orVyy 50 | -50 -50 pA
lo Short-circuit output current! | Vg = 5.6V; Vg =25V 50 | -100 | -180 | -50 | -180 | mA
leeH Ve = 5.5V; Outputs High; V; = GND or Vg 0.5 50 50 pA
leoL Aui 't supply current Vee = 5.5V; Outputs Low; V; = GND or Vg 24 30 30 mA
Vee = 5.5V, Outputs 3-State;
locz Vo GND o Vg 05 | 50 50 pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
| PPy p cc
Alec input pin2 atVgcor 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 with enable 74ABT377
AC CHARACTERISTICS
GND =0V; tg =t = 2.5ns; C, = 50pF, R, = 500Q
LIMITS
Toe = +25°C Torts = 40°C 10 +85°C
sYMBOL PARAMETER WAVEFORM Voo = 45.0V Vec=ssoviosy | UNT
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 150 200 150 MHz
tpLH Propagation delay 2.2 4.5 6.0 2.2 6.5
toL CPtoQn Waveform 1 3.1 | 53 | 6.8 3.1 7.3 ns
AC SETUP REQUIREMENTS
GND =0V; tg =tg = 2.5ns; C| = 50pF, R = 500Q
LIMITS
Tamp = +25°C Tamb =-40°C to +85°C
SYMBOL PARAMETER WAVEFORM Voo 150V oo ssoviosy | UNIT
Min Typ Max Min Max
ts(H) Setup time, High or Low 20 20
t(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 1o 10 ns
ts(H) Setup time, High or Low 3.0 3.0
ta(L) EtoCP Waveform 2 3.0 3.0 ns
th(H) Hold time, High or Low 1.0 1.0
th(L) EtoCP Waveform 2 10 10 ns
tw(H) Clock Pulse width Waveform 1 33 33
tu(L) High or Low 33 33 ns
AC WAVEFORMS

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, Vy = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Philips Semiconductors Advanced BiCMOS Products Product specification
Octal D-type flip-flop with enable 74ABT377
TEST CIRCUIT AND WAVEFORMS
Ve
I poory } tw { o AP M)
v 10% 10% ov
~ _l_ tre @) |>—.m. )
Test Circuit For 3-State Outputs r—'“" a) —1 r-'“‘ &)
0% %0%
SWITCH POSITION posmve Va Va
TEST SWITCH 10% 10%
L tw 1 ov
toz closed
ton closed VM =15V
All oth Input Pulse Definition
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 | 1k |
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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Product specification

Octal D-type flip—flop with enable

74ABT377

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

R CP to Qn
7
. | MAX
p—1
A8V
s — — 55Voo
2 s W By
4
3 MIN
—/
———-—-——l
2
1

=55 -35 -15 5 25 45 65 85 105 125
°C

tpL Vs Temperature (Tams)
C, = 50pF, 1 Output Switching

0 CP to Qn
8
7 —
At
s A5V,
| cc
2 s s — 8.5Veo
P
4
—
et MIN
3 o]
2

85 -35 -16 8 25 45 65 05 105 125
°C

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

4.5Voc
P 5.5Vee

-85 -35 -15 S5 25 45 65 85 108 125
o
C

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

CPto Qn

[

4

3 8 g
:, /// 4 switching
£ = o
e

o /

-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
23 ,///
5, A1
3 / = 1 switching
5, /// ]
N~
-~
-1
-2
] 50 100 150 200
pF
Adjustment of tyy for
Load Capacitance/# of Outputs
7
[
. - 8 switching
. A 4swiching
23 I 1 g
! . ////4 /
° 0 //
Z
-1 —
-2
-3
0 50 100 150 200

pF
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Philips Semiconductors Advanced BICMOS Products Product specification

Octal D-type flip—flop with enable 74ABT377

tru vs Temperature (Tamp) Adjustment of tyyy_ for
Cy_ = 50pF, 1 Output Switching _l,.osd Capacitance and # of Outputs Switching
[}
4 s 8 switching
4 4/ 4 switching
3 £, 1
& 1 switching
= i
2 (]
1 ,/
1 ]
-1
° -2
-85 -35 -15 5 25 45 65 65 105 128 ° 50 100 150 200
°C pF
Vonv and Vo, p vs Load Capacitance Voup 8nd Vv vs Load Capacitance
. Vee =5V, Vg =0 to 3V . Veec =5V, Vin=01to 3V
Ed 125°C 4
. 25C Py —— 125°C
-55°C ma 25°C
28 23 -55°C
3 2 £
15 g 1
1 125°C °
os e S e N— 125
o -2 I -55°C
(] 50 100 150 200 0 50 100 150 200
°C pF
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Philips Semiconductors Advanced BiCMOS Products Product specification
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 Tormts = 25°C; GND = OV TYPICAL | UNIT
« Output capabllny': +64mA/-32mA :u.. gga;;ngca:on delay Cy = 50pF; Vog = 5V 6.0 ns
+ Latch-up protection exceeds 500mA HL
per Jedec JC40.2 Std 17 Cin Input capacitance V=0V or Vg 4 pF
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and Cour | Output capacitance Vi=0V or Vec 7 pF
200 V per Machine Model
lccz | Total supply current Outputs Disabled; Ve = 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 74ABTS34N
gered register coupled to eight 3-State
output buffers. The two sections of the 20-pin plastic SOL ~40°C to +85°C 74ABTS534D

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
(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"
o E m Vee Dc1
&-E 6_7 3 47 8 13141718 a-—Izt’: 1wwp2
oo 3 o7
o1 [4] 17] e DO D1 D2 D3 D4 5D 6D D7 L— 2
ar [s] 16] 6 n—fce 7| N6
= = 1 —qoE
:: E : Q0 Q1 02 Q3 Q4 Q5 Q6 Q7 L N
13 12
os [o] 13] 04 2 5 6 9 1215 16 19 =
@ [9] 2] | P15
ano fio] 1] cp w -
‘ Veg = Pin 20
GND = Pin 10 L N19
Top View
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Philips Semiconductors Advanced BiCMOS Products Product specification

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

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output Enable input (active Low)
3,4,7,8,13 .
e Data inputs
14,17, 18 Do-D7 aainp
2,5,6,9,12 350.5 Inverting 3-State outputs
15, 16, 19 Go-a7 9 ®
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 cP Dn REGISTER Qo-Q7
L ) | L H .
L 1 h H L Load and read register
L + X NC NC Hold
H + X NC 4 .
H T 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 = No change
X = Don'tcare
Z = Highimpedance “off” state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
Do D1 D2 03 D4 Ds D6 D7
3 4 7 8 13 14 17 |-1¢
4o 4o =1 Uo 4o =1 =1 D

]

=
o
=
°

=
N

8ls—
el o—
Rl
gl
.
gl
g

Vee = Pin20
GND = Pin 10
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Philips Semiconductors Advanced BiCMOS Products Product specification
Octal D-type flip-flop, inverting (3-State) 74ABT534
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.5t +7.0 \"
Ik DC input diode current V<0 -18 mA
v 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 0510 +5.5 \
lout DC output current output in Low state 128 mA
Tog Storage temperature range -6510 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.

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

2. The

detrimental to reliability. The imum junction temp sre of this i
3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

d circuit should not exceed 150°C.

SYMBOL PARAMETER Win LIMITS Mo UNIT
Vee DC supply voltage 45 55 \"
\ Input voltage 0 Vee \
Vi High-level input voltage 20 v
ViL Input voltage 0.8 "
lon High level output current -32 mA
lou 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

April 26, 1991
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Philips Semiconductors Advanced BiCMOS Products Product specification

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

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tump = 425°C Tams =42°C | unir
Min | Typ | Max | Min | Max
Vi Input clamp voltage Veg =4.5V; | k=-18mA 0.9 -1.2 -1.2 Vv
Vg = 4.5V; I o= -8mA; V= V) or Vi 25 | 29 25
Vo High-level output voltage Vee =5.0V; lop=-83mA; V= V| or Viy 30 34 3.0 v
Vo = 4.5V; | o= 32mA; V, = V_or Vi 20 | 24 20
Vo Low-level output voltage Vec = 4.5V; 1oL = 64mA; V| = V) or Viy 042 | 055 0.55 v
Iy Input leakage current Vee =5.5V; V)= GND or 5.5V 10.01 | £1.0 1.0 | pA
lozu | 3-State output High current | Vg =5.5V; Vg =2.7V; V= Vj or Vi, 5.0 50 50 pA
lozL 3-State output Low current Veg =5.5V; Vo =0.5V; V=V orVy 50 | -50 -50 pA
lo Short-circuit output current! | Vg = 5.6V; Vg =2.5V 50 | -100 | -180 | -50 | -180 | mA
lceh Ve = 5.5V; Outputs High; V| = GND or Vg 05 50 50 HA
leoL Quiescent supply current Vee = 5.5V; Outputs Low; V) = GND or Vo 24 30 30 mA
lcez :’,fi ;:.g\;;rc\:/;pu ts 3-State; 05 | 50 50 | pA
Alee l:g:iml supply current per ;/'c\c’;irsé.N%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.
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Philips Semiconductors Advanced BiCMOS Products Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534
AC CHARACTERISTICS
GND =0V; tg =t = 2.5ns; C = 50pF, R = 500Q
LIMITS
SYMBOL PARAMETER WAVEFORM | nirris Tomy =-40°C10 485°C |\ \r
oc =
Min Typ Max Min Max
fmax Maximum Clock frequency Waveform 1 125 175 125 MHz
toLn Propagation delay 26 5.1 5.9 26 6.7
tonL CPto Waveform 1 3.4 6.0 6.7 34 7.6 ns
ten Output enable time Waveform 3 1.0 33 4.2 1.0 5.0 ns
tez to High and Low level Waveform 4 26 5.0 5.8 26 6.8
terz Output disable time Waveform 3 . 24 53 6.6 24 7.3 ns
tprz from High and Low level Waveform 4 23 5.1 58 2.3 6.5
AC SETUP REQUIREMENTS
GND =0V; tg = t; = 2.5ns; C, = 50pF, R = 500Q
LIMITS
Tory = +25°C Tomb = -40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Ve = +5.0V Ve = +5.0V 10.5V
UNIT
Min | Typ | Max Min Max
t(H) Set-up time 1.6 1.6
t(L) |DntocP Waveform 2 2.2 22 ne
to(H) Hold time 0.5 0.5
(L) Dnto CP Waveform 2 05 05 ns
CP pulse width 35 35
H ’
tw(H) High or Low Waveform 1 3.5 a5 ns
AC WAVEFORMS

(Vu = 1.5V, Vi = GND to 3.0V)

v

ty(H) e ‘“ {tp(L)
/I(_v Yu

Waveform 1. Propagation Delay, Clock Waveform 2. Data Setup And Hold Times
Input To Output, Clock Pulse Width, and
Maximum Clock Frequency

Z§

Waveform 3. 3-State Output Enable Time Waveform 4. 3-State Output Enable Time To
To High Level And Output Disable Time Low Level And Output Disable Time From Low
From High Level Level

NOTE: For all waveforms, Vy, = 1.5V
The shaded areas indicate when the input is permitied to change for predictable output performance.
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Philips Semiconductors Advanced BiCMOS Products Product specification

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

TEST CIRCUIT AND WAVEFORMS

Ve
1 k 4
. poy tw — APm
(J
e () NEGATIVE | Rvy Vu
GENERATOR $ p.ur PuLsE 10% 10% o
L1
l_ o @) l—'n_u @)
- - = = = =
Test Circuit For 3-State Outputs r—'“" &) —1 l’"m Mmr
0% %0% ~
SWITCH POSITION POSTave Vu Vu
TEST SWITCH 10% 10%
Ls ty ' ov
torz closed
V,, =15V
ten closed M
Input Puise Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
. t
C_= Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate w 'r te
see AC CHARACTERISTICS for value. 74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
Rr= Termination resistance should be equal to Zgy7 of
pulse generators.
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- Octal D-type flip—flop, inverting (3—State) 74ABT534

tpLy Vs Temperature (Tamp) Adjustment of tpy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
CP to On CPtoTQn
8 5
7 X 4 8 switching
—
(] — — 4.8V 3 / 4 switching
B |1 8
. l/,’— o 8.5Vee i 2 // /
T4 1 switching
: Py g 1 ////I/
1 MIN
3 // o ///
]
2 -1
1 -2
-85 -35 18 5 25 45 65 085 105 125 ° 50 100 150 200
°C PF
tpyL V8 Temperature (Tymp) Adjustment of tpyy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
0 CPtoOn ’ CPto On
e [}
— MAX s ] 8 switching
7 L
g— B g‘” 4 // 4 swihching
— 8
6 = L e oc E 3 P /
2 J—1"
s i: / ] e
— MIN 1 - f—
4 " / 7
Lt 0 ——
3
-1
2 -2
-85 -35 15 5 25 45 65 05 108 125 0 80 100 150 200
°C pF
tpzn v8 Temperature (Tyms) Adjustment of tpzy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
. 10E to 1Yn or 20E to 2Yn . 10E to 1Yn or 20E to 2¥n
s MAX ‘4 8 switching
T _—
4 aSVe 3 ~ 4 switching
11— E . //
1 swite]
s R R
2 oL A
\ L MIN z
-1
° -2
55 35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C PF
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Octal D-type flip—flop, inverting (3—State) 74ABT534

tpa vs Temperature (Tams) Adjustment of tpz_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
o OE to On ’ OE to On
[
7 — MAX . - 8 switching
—1 * 4 7/ 4 switching
] 7 8.5Vec 2 3 /
H = 3 —
. g 2 A - ] 1 swiching
1 / "]
3 ] MIN 7 o
A ol
2 -1
1 -2
-85 -35 -15 5 25 45 65 8 105 125 0 50 100 150 200
°C pF
tpuz vs Temperature (Toms) Adjustment of tpyz for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
0 OE to On o OE to Gn
] 7 i Wl‘tcmns
1 switching
. — MAX €
. o m— Ve s
p= 24
ye Lt 5.8Vee ran 7z
4 g 2
3 N ! p
P IS, oy o
2 -1 7
1 -2
-85 35 -15 & 25 45 65 65 105 125 ° 50 100 150 200
°C PF
tprz vs Temperature (Tamp) Adjustment of tpy 7 for
C, = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
e OE to On s OE to On
7 . J
8 swic
. — =] " s % i :mﬁ
o1 I oo 18
s p—1 5.5V 5 2 /A
" p—
“ 4 g 1 //
3 MIN 0 A
‘/_/" /
2 -1
1 -2
55 -35 -15 S5 25 45 65 85 105 125 [} 50 100 150 200
°C pF
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Octal D-type flip—flop, inverting (3—State) 74ABT534

try vs Temperature (Tamb) Adjustment of ty y for
R Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
7
[ 8 switching
-] -
3 4 = / — 4 e
23 P // {1 ]
: e e e
I — A5Ve g . g
2 | | "] I e 8.5Vec 0 B ///
-1 =
-2
1 -3
-85 -35 -15 5 25 45 65 65 105 125 : 0 50 100 150 200
°C pF
tri vs Temperature (Tame) Adjustment of tyy_for
. C, = 50pF, 1 Output Switching g.oad Capacitance and # of Outputs Switching
s _~] 8 switching
3s
4 7/ 4 switching
3 s A
2
g5 N Ve ; . // ,/ 1 swhtching
2 Vo § 11—
0 —
1.5
-1
1 -2
-85 -35 -15 5 25 45 65 85 105 125 0 80 100 150 200
°C pF
Vouv and Vo p vs Load Capacitance Voup and Vo, y vs Load Capacitance
Vee =5V, Vin=0to 3V Vee =5V, Viy=0to 3V
4 s
38 125°C ¢
3l == 25°C . 125°C
= _55°C 25°C
25 ) g 3 —85°C
5 2 £
15 g 1
125°C
1 —— 25°C o ’
05 R -1 125°C
fﬁ"\ 25°C
° -2 -55°C
0 50 100 150 200 0 50 100 150 200
°C pF
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L
Octal buffer, inverting (3-State) 74ABT540
m
FEATURES QUICK REFERENCE DATA
« Octal bus interface DITIONS
« 3-State buffers SYMBOL |  PARAMETER T“.;o.‘,:,,c; GND =0V TYPICAL | UNIT
« Efficient pinout to facilitate PC board % | Propagation delay — )
layout . | AntoYn Cu = 80pF: Voo = 8V 29 ns
+ Output capability: +64mA/-32mA .
[o] Input citance V=0V or V, F
« Latch-up protection exceeds 500mA W nput capa : o Yoo 4 P
per Jedec JC40.2 Std 17 Cour | Output capacitance V,=0V or Voo 7 pF
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and ; X
t Outputs Disabled; Vgc = 5.5V 500 A
200 V per Machine Model locz | Total supply curren tputs Disabled: Voo "
DESCRIPTION
The 74ABT540 high-performance ORDERING INFORMATION
BiCMOS device combines low static PACKAGES TEMPERATURE RANGE ORDER CODE
and dynamic power dissipation with high - -
speed and high output drive. 20-pin plastic DIP -40°C to +85°C 74ABTS40N
The 74ABT540 device is an inverting 20-pin plastic SOL -40°C to +85°C 74ABTS540D
octal buffer that is ideal for driving bus
lines. The device features input and
outputs on opposite sides of the pack-  p|N DESCRIPTION
age to facilitate printed circuit board
layout. PIN NUMBER | SYMBOL NAME AND FUNCTION
FUNCTION TABLE 2 j ;: in | Datainputs
INPUTS OUTPUTS L
OF0 | OF1 | Yn 18,17, 16,15 ¥n Data outputs
14, 13,12, 11
L t : H 1,19 OE0, OE1 | Output enables
- L L 10 GND Ground (0V)
X H X z —
20 Vee Positive supply voltage
H X X Y4
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off" state
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
—_— 1
=Dy =B
19 EN
%o 3] 70] Vec OF1 LA = -
— 2 —-—
s e P S e S
= el Yo n i P>el W
G ] ¥ - 17
%] E %’y’z 12 ‘__kL Y2 ' . 18
“lie 15] Y3 5 15 =
3 —l &— Y3 5 5
57 [1a] V4 6 “ - — 2
. 3] 53] ¥ W > % L. N
7 [3] [12] Yo 15 L__k_L s 7| N3
GND (10| [11] V7 8 12 o
16 —-—1 a Yo 8 | N2
9 11 —
Top view " —k v e —
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Philips Semiconductors Advanced BiICMOS Products Objective specification

Octal buffer, inverting (3-State) 74ABT540

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 \"
I DC input diode current Vi<0 -18 mA
vV, 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 0510 +5.5 \"
loutr DC output current output in Low state 128 mA
Teig Storage temperature range -651t0 150 °Cc
:JOTES:

. 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.

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.

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

© N

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LmITs UNIT
Min Max

Vee DC supply voltage 45 55 \"
v, Input voltage 0 Vee v
Vin High-level input voltage 20 v
ViL Input voltage 0.8 v
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 nsiV
Tamb Operating free-air temperature range -40 +85 °C
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Philips Semiconductors Advanced BiCMOS Products Objective specification
Octal buffer, inverting (3-State) 74ABT540
DC ELECTRICAL CHARACTERISTICS
LIMITS
' Tamp = 40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C o esec | UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo =4.5V; | k=-18mA 09 | -1.2 -1.2 \"
Vo =4.5V; lgy=-3mA; V=V orViy 25 29 25
Vou High-level output voltage Voo =5.0V; loy=-3mA; V=V orVy, 3.0 34 3.0 \")
Vcc =45V; |0H= -32mA; V| = V||_ or VIH 20 24 20
Voo Low-level output voitage Veg =4.5V; o =64mA; V=V orViy 0.42 0.55 0.55 v
Iy Input leakage current Vec =5.5V; V= GND or 6.5V 10.01 | +1.0 +10 | pA
lozn 3-State output High current Vec =5.5V; Vo =2.7V; V| =V orVy 5.0 50 50 HA
lozL 3-State output Low current Vec =56.5V; Vo =0.5V; V=V orViy 50 | -50 -50 pA
lo Short-circuit output current! Vee = 5.5V; Vo = 2.5V -50 | -100 | -180 -50 | -180 mA
[ Ve = 5.5V; Outputs High; V) = GND or Vg 0.5 50 50 HA
leoL Qui nt supply current Vee = 5.5V; Outputs Low; V; = GND or Ve 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
|coz V| = GND or Vg 05 | s0 50 | wA
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 pin2 other inputs at Vg or GND; Ve = 5.5V 0.5 50 50 BA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vo = 5.5V 08 1.5 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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Philips Semiconductors Advanced BiCMOS Products
L

Octal buffer/line driver (3-State)

FEATURES
» Octal bus interface
« Functions similar to the 'ABT241

« Provides ideal interface and
increases fan-out of MOS Micro-
processors

Efficient pinout to facilitate PC board
layout

3-State buffer outputs sink 64mA
and source 32mA

Latch-up protection exceeds S00mA
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 74ABT541 high-performance

Product specification

74ABT541

BiCMOS device combines low static and p|N DESCRIPTION

dynamic power dissipation with high
speed and high output drive.

The 74ABT541 is an octal buffer that is
ideal for driving bus lines. The outputs
are all capable of sinking 64mA and
sourcing 32mA. The device features
inputs and outputs on opposite sides of
the package to facilitate printed circuit
board layout.

PIN CONFIGURATION
oo 4] 20] Ve
o [2] 19] &1
hE 18] YO
2 4] 7]
B [3] 6] v2
" [e} 15] va
“E 1a] Y4
1 [g] i3] v
7 [s] [12] ve
GND fio] 1] v7

Top View

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tamb =25°C; GND = 0V TYPICAL | UNIT
toLH Propagation delay - X =
il Into Yn Cy =50pF; Vec =5V 29 ns
Ci Input capacitance Vi=0Vor Vec 4 pF
Cout Output capacitance V=0V or Vgo 7 pF
lecz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP -40°C to +85°C 74ABTS41N
20-pin plastic SOL -40°C to +85°C 74ABT541D
PIN NUMBER SYMBOL NAME AND FUNCTION
2,3,4,5
T In Data inputs
6,7,8,9 P
18,17, 16,15 Yn Data outputs
14, 13,12, 11
1,19 OE0, OE1 | Output enables
10 GND Ground (0V)
20 Vee Positive supply voltage
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
—_— 1
OE1 19 EN
10 2—&_—4 18 Yo |_
3 17 2 | v 18
n __-l z
. 1 " 3 17
2 ——-I E v2 A 16
13 s—kL Y3 5 15
" ‘_k 2 v 6 14
5 —--|7 z B vs 7 13
8 12 8 12
16 ———| Z Ye
° " 9 11
oo, —
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Philips Semiconductors Advanced BiCMOS Products Product specification
Octal buffer/line driver (3-State) 74ABT541
FUNCTION TABLE
INPUTS OUTPUT
OE0 | OFE1 In Yn
L L L L
L L H H
X H X ¥4
H X X z
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
I DC input diode current Vi<0 -18 mA
v DC input voltage3 -1.210 +7.0 v
ok DC output diode current Vo<0 50 mA
Vour DC output voltage3 output in Off or High state 0510 +55 \"
lour DC output current output in Low state 128 mA
Tag Storage temperature range -651t0 150 °C
NOTES:

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

any other conditions b d those indi

d under “recc ded

extended periods may atfect device reliability.

2. The

capability of a high-performance integrated circuit in conj

with its th | envi

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

1t can create junction temperatures which are

detrimental to reliability. The maximum junction temperature of this mtegrated circuit should not oxcaed 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 \'
v Input voltage 0 Vee \
Vin High-level input voltage 20 v
ViL Input voltage 0.8 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
Tamo Operating free-air temperature range -40 +85 °C
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Philips Semiconductors Advanced BiCMOS Products Product specification
Octal buffer/line driver (3-State) 74ABT541
DC ELECTRICAL CHARACTERISTICS
LUMITS
_ Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C To +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo =4.5V; | k= -18mA 09 | -12 12 Vv
Vec =4.5V;loy=-83mA; V=V, orViy 25 29 25
Vou High-level output voltage Ve =5.0V;logy=-8mA; V =V orVy 3.0 34 3.0 v
Veg =4.5V; loy=-32mA; V=V or Vi 20 24 20
VOL Low-level output voltage Vw =4.5V; I°L= 64mA; V| = V“_ or VlH 0.42 0.55 0.55 \
1 Input leakage current Vee =5.5V; V, = GND or 5.5V 10.01 | 1.0 +1.0 HA
lozu 3-State output High current Vec =5.5V; Vo =2.7V; V| =V or Vi 5.0 50 50 HA
lozL 3-State output Low current Vec =5.5V; Vo =05V; V=V orVy 50 -50 -50 pA
lo Short-circuit output current! | Voo =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 [ mA
looH Ve = 5.5V; Outputs High; V, = GND or Vg 0.5 50 50 HA
lecL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Vo 24 30 30 mA
Vee = 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 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 | S0 50 | pA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 16 1.5 mA
NOTES:

1. Not more than one outout should be tested at a time, and the duration of the test should not exc:

2. This is the increase in supply current for each input at 3.4V.
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Philips Semiconductors Advanced BiCMOS Products Product specification
Octal buffer/line driver (3-State) 74ABT541
AC CHARACTERISTICS
GND =0V; tp =tg=2.5ns; c,_ = 50pF, RL= 500Q
LIMITS
Tomp = +25°C Tty = -40° C 10 +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Voo = +5.0V 40,5V uNIT
Min Typ Max Min Max

toi | Propagation delay . 1.0 26 4.1 1.0 46 ns

teHL An to Yn 1.0 29 4.2 1.0 4.6

tozn Outgut enable time 2 1.1 3.1 48 1.1 53 ns

trzL to High and Low level 2.1 4.4 59 2.1 64

terz Output disable time 2 2.1 5.1 6.6 2.1 7.1 ns

tpz from High and Low level 1.7 4.7 6.2 1.7 6.7

AC WAVEFORMS
(Vu = 1.5V, Viy = GND to 3.0V)

In INPUT

Waveform 1. Waveforms Showing the Input (In) to

Waveform 2. Waveforms Showing the 3-State Output

pulse generators.

Output (Yn) Propagation Delays Enable and Disable Times
TEST CIRCUIT AND WAVEFORMS
& d
prony tw o AMP )
s | Ry v
10% 10% o
tra @) L_'n_u @)
Test Circult For 3-State Outputs r_"“' &) _1 |'_'“l &)
pres pres AMP (V)
SWITCH POSITION posmve | v, Va
TEST SWITCH 10% 10%
| 4 tw { ov
toLz closed
=15
'pz]_ closed VM 18V
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY JRSS I— . .
C_= Load capacitance includes jig and probe capacitance; mplitude | Hep. Rate w R F
see AC CHARACTERISTICS for value. 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
Rr= Termination resistance should be equal to Zoyt of
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Product specification

Octal buffer/line driver (3-State)

74ABT541

tpLu vs Temperature (Tams)
Cy = 50pF, 1 Output Switching
Into Yn
[}
5
— MAX
4
23 AV
o — — 88Voo
o e
2
\ | MIN
0
&5 -35 -16 5 25 45 65 85 106 125
°C
tpr. V8 Temperature (Tams)
Cy = 50pF, 1 Output Switching
Into Yn
[
s
MAX
4
AV
23 88V
2
MIN
1
°
55 -35 -16 6 25 45 65 85 108 128
°C
tpzy Vs Temperature (Tome)
Cy = 50pF, 1 Output Switching
, OEn to Yn
[
s — MAX
. 4 - A8V
3 8.5V
2
| MIN
1
0
-85 -35 -16 5 25 45 65 85 108 125
°C

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

IntoYn
s
4
s ~_ 8 switching
4 switching
i //,//
1 switching
3 1 ] //
& = —
0
Z
-1
-2
° 50 100 150 200
pF

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

IntoYn

.

s 8 switching

4 7/ 4 switching
g3 /// /
£, AT __| 1swhohing
i, e

_—
oA
=
-1
-2
o 50 100 150 200
pF

4

Offsetin ns
-

-1

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching

OEnto Yn

]

8 switching
4 switching

L
]

1 switching

1

100 1
pF

50 200
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Product specification

Octal buffer/line driver (3—State)

74ABT541

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

o OEn to Yn
7
. I MAX
L 45V
s
2 I— 55Vee

-85 -353 ~15 8 25 45 65 85 105 128
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Cy = 50pF, 1 Output Switching
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[
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25
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4
3
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1
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° OEn to Yn
7
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[
5 4.5Voc
85Veo
24
3
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1
0
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Adjustment of tpz_ for
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5 e
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£
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5 1 // ]

o>
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Adjustment of tpyz for
Load Capacitance and # of Outputs Switching .

OEnto Yn

10
9 8 g
8 J‘wﬁchu
, 7 | 1swiching
] ~
s
£, rd

>
i A
2
! 7
0
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[} 50 100 . 150 200

pF

Adjustment of tpy 7 for
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OEnto Yn
5
4 8 switching
. - A :swm:hhg
' /A/
é 1 //
oA
//
-1
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Octal buffer/line driver (3-State) 74ABT541

trun vs Temperature (Tamp) Adjustment of ty y for
Cy = 50pF, 1 Output Switching },.oad Capacitance and # of Outputs Switching
[
8 switching
s '/
3 4 4 switching
23 ,/ __J 1switching
2 & 5 / pd 4/
— priv i, P D
PR — —— < ° A
7,
-1 ,/
-2
1 -3
55 -38 18 5 256 45 65 05 105 125 0 50 100 150 200
°C pF
trie vs Temperature (Tamp) Adjustment of tyyy_for
R Cy = 50pF, 1 Output Switching &.oad Capacitance and # of Outputs Switching
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38 L
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3 s /
2 1 switching
w28 T ——t— sy s 2 / '/
¢ ! //
2| 5.5Vee 51 // <
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Philips Semiconductors Advanced BiCMOS Products
L]

Octal latched transceiver with dual enable (3-State)

FEATURES

« Combines 74ABT245 and 74ABT373
type functions in one device

8-bit octal transceiver with D-type
latch

Back-to-back registers for storage

Separate controls for data flow in
each direction

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 74ABT543 high-performance
BiCMOS device combines low static and
dynamic power dissipation with high
speed and high output drive.

The 74ABT543 Octal Registered Trans-
ceiver contains two sets of D-type
latches for temporary storage of data
flowing in either direction. Separate
Latch Enable (LEAB, LEBA) and Output
Enable (OEAB, OEBA) inputs are pro-
vided for each register to permit inde-
pendent control of data transfer in either

direction. The outputs are guaranteed to
sink 64mA.

FUNCTIONAL DESCRIPTION
The 'ABT543 contains two sets of eight
D-type latches, with separate control

Product specification

74ABT543

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tor = 25°C; GND = OV TYPICAL | UNIT
toy | Propagation delay - . -
o An 1o Bn C, = 50pF; Vg = 5V 4.4 ns
Cn | Input capacitance Vi=0V or Ve 4 pF
Cyo | VO capacitance V=0V or Vgo 7 pF
lccz | Total supply current Outputs Disabled; Vg = 5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABT543N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT543D
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
14,1 CEAB/[EBA Ato B/ B to A Latch Enable input (Active Low)
11,23 EAB/EBA Ato B/ B to A Enable input (Active Low)
13,2 OEAB/OEBA A to B/ B to A Output Enable input (Active Low)
3,4,5,6
7.8.9.10 A0 - A7 Port A, 3-State outputs
22,21,20,19 BO - B7 Port B, 3-State outputs
18, 17, 16, 15
12 GND Ground (0V)
24 Vee Positive supply voltage

R T,

pins for each set. Using data flow from
A to B as an example, when the A-to-B
Enable (EAB) input and the A-to-B

Latch Enable (LEAB) input are Low the

quent Low-to High transition of the
LEAB signal puts the A data into the
latches where it is stored and the B out-
puts no longer change with the A in-

A-to-B path is transparent. A subse- (continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
13 I
3 46 67 8 910 LI
T o
A0 A1 A2 A3 A4 AS AS A7 "' :]._uu(u)
o —J o oess 13 o—L .
14 —of LEAB OEBA fo— 2 :"'— M "‘_‘-.:
1 —o LEBA "
| — | e
BO B1 B2B3 B4 BS BS BY H et
KEEEEEE) : .
222120 19 1817 16 18 N N
w0 18
Voo =Pin24
GND = Pin 12
TOP VIEW
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Product specification

Octal latched transceiver with dual enable (3-State)

74ABT543

LOGIC DIAGRAM
DETAIL A 2
D @« _D, BO
— e
A 3 (J.__ Q Db [—
& —
A 121
% =] I
as & 119 g3
A L DETAILAX7 118 84
as & 117 gs
16
as L e B6
a7 19 — B7
]
oEBA 2 L oexs
Voe=Pin 24
GND=Pin 12 Ty " TR
iEBa 14 [EaB

puts. With EAB and OEAB both Low,
the 3-State B output buffers are active

Control of data flow from B to A is simi-
lar, but using the EBA, LEBA, and

and display the data present at the out-  OEBA inputs.

puts of the A latches.

FUNCTION TABLE

INPUTS
ror- AR =4 TEXY DATA OUTPUTS STATUS

H X X X Y4 Disabled
X H X X Z Disabled
L T L h Z | Disabled + Latch
L T L | Y4
lL. t ; T :'_* Latch + Display
L L L H H Transparent
L L L L L P
L L H X NC Hold

H= High voltage level

L= Low voltage level
h= High state must be present one setup time before the Low-to-High transition of CEXX or EXX (XX=AB or BA)
| = Low state must be present one setup time before the Low-to -High transition of TEXX or EXX (XX=AB or BA)

T =Low-to-High transition of LEXX or EXX (XX=AB or BA)

X=Don't care

NC=No change

Z =High impedance "off" state
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Octal latched transceiver with dual enable (3-State) 74ABT543

ABSOLUTE MAXIMUM RATINGS': 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
Ik DC input diode current V<0 -18 mA
v DC input voltage3 -1.21047.0 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
Teyg Storage temperature range -65to 150 °C
:‘ogl?ms beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operahon of the device at these or
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exp to absolut ited conditions for

extended periods may affect device reliability.

2. The performance capability of a hngh‘performance integrated circuit in con]unctlon 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 LTS UNIT
Min Max
Vee DC supply voltage 45 55 v
Vi Input voltage 0 Vee v
Viu High-level input voltage 20 v
Vie Input voltage 0.8 Vv
lon High level output current -32 mA
lou Low level output current 64 mA
AYAY Input transition rise or fall rate [ 10 nsiV
Tamo Operating free-air temperature range -40 +85 °C
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Octal latched transceiver with dual enable (3-State) 74ABT543

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tams = 425°C Tamy =49°C | uniT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voc =4.5V; | x=-18mA 09 | -12 1.2 Vv
Voo = 4.5V; | oy = -3mA; V, = Vy or Vi 25 | 35 25
Vo High-level output voltage Ve =5.0V; loy=-8mA; V=V orVy 3.0 40 3.0 v
Vec =4.5V;lgy=-32mA; V| =V orV 2.0 26 20
VoL Low-level output voltage Vec =4.5V; loL=64mA; V=V or Vi 042 | 055 0.55 \"
Input Control pins | Vcc =5.5V; V= GND or 6.5V 10.01 | 1.0 11.0
h leakage pA
current Data pins Vec =5.5V; V) = GND or 5.5V 5 100 100
Iy + lozn | 3-State output High current | Voo =5.5V; Vo =2.7V; V=V orVy 50 50 50 HA
I + oz | 3-State output Low current Vec =5.5V; Vo =0.5V; V=V or Vi -5.0 -50 -50 HA
lo Short-circuit output current! Vee =5.5V; Vg =25V -50 -80 | -180 50 | -180 | mA
lceH Vee = 5.5V; Outputs High; V, = GND or Vg 0.5 50 50 HA
leoL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Vg 20 30 30 mA
lecz zfi Zz'g\gr?/::’”‘s 3-State; 05 | s0 5 | pA
o cad Fame B DY C R R

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 latched transceiver with dual enable (3-State) 74ABT543

AC ELECTRICAL CHARACTERISTICS
GND =0V; & =t = 2.5ns; C, = 50pF, R, = 500Q

LIMITS
Tamp = +25°C Tomb = -40°C 1o +85°C
SYMBOL PARAMETER WAVEFORM Veo = 5V Vo =5vi0sv | UNIT
Min Typ Max Min Max

tpLn Propagation delay 1.9 44 59 19 6.9

te. | Anto Bn, BntoAn Waveform 2 19 44 59 19 69 ns

ten Propagation delay 16 4.1 56 16 6.6

tpu. | TEBAto An, TEAB to Bn Waveform 1,2 | 54 46 6.1 2.1 7.1 ns

tezn Output enable time Waveform 4 14 39 54 14 6.4 ns

tpz | OEBA'to An,OEABto Bn Waveform 5 25 5.0 65 25 75

tpHz Output disable time Waveform 4 34 59 74 34 8.4 ns

tpz OEBA to An, OEAB to Bn Waveform 5 3.0 55 7.0 3.0 8.0

tpzn Output enable time Waveform 4 1.4 3.9 54 1.4 6.4 ns

trL E'§7\E to An, EAB to Bn Waveform 5 25 5.0 6.5 25 75

tpHz Output disable time Waveform 4 34 59 74 34 8.4 ns

tpz | EBA'toAn, EABto Bn Waveform 5 3.0 55 7.0 3.0 8.0
AC SETUP REQUIREMENTS

LIMITS
Tams = +25°C Ty = -40°C to +85°C
SYMBOL PARAMETER WAVEFORM Vee = 5V Vec = 5V40.5V UNIT
Min Typ Max Min Max

ty(H) | Setuptime 35 35

tyl) | AntoLEAB, BntoTEBA Waveform 3 30 3.0 ns

ty(H) | Hold time 05 0.5

tWl) | AntoLEAB, Bn toTEBA Waveform 3 05 05 ns

t(H) | Setuptime 35 35

tyl) | AntoEAB, Bnto EBA Waveform 3 3.0 30 ns

tp(H) Hold time 05 05

tWl) | AntoEAB, Bnto EBA Waveform 3 05 05 ns

twll) | Latch enable pulse width, Low Waveform 3 35 35 ns
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Octal latched transceiver with dual enable (3-State) 74ABT543
AC WAVEFORMS
Vu Vy Vu Vu
Y ot tp Y t oy
Your Vy Ve Vour Vu Vu
oL +0.3V

Waveform 4. 3-State Output Enable Time To High Output Enable Time
Level And Output Disable Time From High Level vﬁwmmﬁm Time From Lo:t:::

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

TEST CIRCUIT AND WAVEFORMS

Voo
I o L .
A 0% tw % AMPM
Your ‘ NEGATIVE | v v
PULSE " “
10% 10% ov
R
“T1" e ) tna ey
- =
Test Circuit For 3-State Outputs I'_ trun &) '1 o ":)‘" "
SWITCH POSITION vosmve |/, 7 ~
PULSE - “
TEST SWITCH 10% 10%
L tw ' ov
torz closed
V,, =1.
ez closed | t PMI 1::?1 Iti
Al other open nput Fulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Loadresistor; see AC CHARACTERISTICS for value. FAMILY PRSI I— . .
C_= Load capacitance includes jig and probe capacitance; mpiituce | Hep. Ra 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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Octal latched transceiver with dual enable (3-State)

74ABT543
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Octal latched transceiver with dual enable (3—State)

74ABT543
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Octal latched transceiver with dual enable (3-State) 74ABT543
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Octal latched transceiver with dual enable (3—State)

74ABT543
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74ABT543
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Philips Semiconductors Advanced BiCMOS Products Objective specification

Octal latched transceiver with dual enable, inverting 74ABT544
L _________________________________________________________________________|]
FEATURES QUICK REFERENCE DATA
« Combines 74ABT245 and 74ABT373 CONDITIONS
type functions in one device SYMBOL PARAMETER Tonp = 25°C; GND = OV TYPICAL | UNIT
« 8-bit octal transceiver with D-type -
latch :::HL F;{m’gi"m delay Cy = 50pF; Vog = 5V 43 ns
+ Back-to-back registers for storage Input capacitance
(o] = 4 F
» Separate controls for data flow in W CE.E, Vi=0Voor Voo P
each direction Cour | VO capacitance V)= 0V or Veg 7 pF
« 3-State buffer outputs sink 64mA
and source 32mA lccz | Total supply current Outputs Disabled; Vec=5.5V| 500 nA
« Latch-up protection exceeds S500mA
per Jedec JC40.2 Std 17 ORDERING INFORMATION
. E‘?l?sp{g‘;?gg &xctﬁ"gssﬁ?gosv Pg' PACKAGES TEMPERATURE RANGE ORDER CODE
etho .6 an - - - S .
200 V per Machine Model 24-pin plastic DIP (300mil) -40°C to +85°C 74ABT544:;
24-pin plastic SOL (300mil), o o 74ABT544|
DESCRIPTION A0C 10 185°C
The 74ABT544 high-performance PIN DESCRIPTION
BiCMOS device combines low static and PIN NUMBER SYMBOL NAME AND FUNCTION
dynamic power dissipation with high 14,1 TEAB/LEBA Ato B/B to A Latch Enable input (Active Low)
speed and high output drive. — - -
11,23 EAB/EBA A to B/ B to A Enable input (Active Low)
The 74ABT544 Octal Registered Trans- 13,2 OEAB/OEBA A to B/ B to A Output Enable input (Active Low)
ceiver contains two sets of D-type 3,4,56 — —
latches for temporary storage of data 789 '1 0 A0 -A7 Port A, 3-State outputs
flowing in either direction. Separate pvs '21’ ;) )
Latch Enable (LEAB, LEBA) and Output .8 f > 12 Bo-B7 Port B, 3-State outputs
Enable (OEAB, OEBA) inputs are pro- —
vided for each register to permit inde- 12 GND Ground (0V)
pendent control of inputting and output- 24 Vee Positive supply voltage
ting in either direction of data flow. The
outputs are guaranteed to sink 64mA.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
— 3 &
LEBA [24] Voo 1 H
OEBA 23] EBA 3 45 67 8 91 u —*
% % L i1ii -
Al [21] B1 A0 A1 A2 A3 A4 AS AS A7 3 ]l_m ad
y o] &2 A oese p—a m B
3 9] B 23 —of ea LW KT) 2y PhesZ
- _ 14 —of LEAB OEBA pb— 2
A4 18] B4 1 —d LeBa L end | S
As E BS S e
— Bo B1 B2B3 B4 BS B8 B7
- o T 7 e
E_A-E E LEAB 222120 19 1817 17
aND 13] OEAB S N
Vec=Pin24 1 15
‘ LS
TOP VIEW GND = Pin 12
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Objective specification

Octal latched transceiver with dual enable, inverting

74ABT544

LOGIC DIAGRAM
r o DETAIL A 22 5
— LE
ro 3 3‘1-— Q D —
e —
= 21 5
” 5 120 52
™ S RLEY
X 1] DETAILAX7 118 5%
8 LA
X 2 HE Bs
x 1] 15
| R
oA 2 3 SeAB
Vee=Pin 24 23 1
Gich-Pri‘n 12 EE_ 1 Ex”
LEBA 14 EaB
FUNCTIONAL DESCRIPTION A-to-B path is transparent. A subse- and invert the data present at the out-

The 'ABT544 contains two sets of
eight D-type latches, with separate con-
trol pins for each set. Using data flow
from A to B as an example, when the A-
to-B Enable (EAB) input and the A-to-B
Latch Enable (LEAB) input are Low the

quent Low-to High transition of the
LEAB signal puts the A data into the

latches where it is stored and the B out-  Control of data flow from B to A is simi-
puts no longer change with the A in-
puts. With EAB and OEAB both Low,
the 3-State B output buffers are active

FUNCTION TABLE
INPUTS
oExx BXX LEXX DATA OUTPUTS STATUS
H X X X z Disabled
X H X X Z Disabled
L T L h Y4 .
L 1 L ) z Disabled + Latch
L L T h L ]
L L 1 | H Latch + Display
L L L H L
L L L L H Transparent
L L H X NC Hold

H= High voltage level
L= Low voltage level

h= High state must be present one setup time before the Low-to-High transition of CEXX or EXX (XX=AB or BA)
| = Low state must be present one setup time before the Low-to -High transition of TEXX or EXX (XX=AB or BA)
T =Low-to-High transition of TEXX or EXX (XX=AB or BA)

X=Don't care

NC=No change

Z =High impedance "off" state

April 19, 1991
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Philips Semiconductors Advanced BiICMOS Products Objective specification

Octal latched transceiver with dual enable, inverting 74ABTS544

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
\ 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 0510 +56.5 \'
lour DC output current output in Low state 128 mA
™ Storage temperature range -65t0 150 °Cc
:‘ogt?nu beyond lhose listed may cause permanent damage to the devnco These are stress ratings only and functional operation of the device at these or
any other conditions d those under " ded op g conditions"” is not implied. Exposure to absolute-maximum-rated conditions for

extended periods may affect device reliabnhty

2. The performance capability of a high-performance integrated circuit in conjuncnon with its thermal environment can create junction temperatures which are
detrimental to reliability. The imum junction temp: rre 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 LM UNIT
Min Max

Vec DC supply voltage 45 55 v
v Input voltage 0 Vec '
Vi High-level input voltage 20 v
Vi Input voltage 08 \
lon High level output current -32 mA
lou Low level output current 64 mA
AVAV Input transition rise or fall rate [} 10 ns’V
Tamo Operating free-air temperature range -40 +85 °C
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Objective specification

Octal latched transceiver with dual enable, inverting 74ABT544
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T‘;’:;;‘,g’c UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Veg =4.5V; | k=-18mA 09 -1.2 -1.2 \"
Vee =4.5V; lgp=-3mA; V=V orVy 25 35 25
Vou High-level output voltage Ve =5.0V; lgy=-3mA; V=V orVy 3.0 4.0 30 \
Voe =4.5V; 1 gy=-32mA; V=V or Vi 2.0 26 20
VoL Low-level output voltage Vog =4.5V; g =64mA; V, =V, orVy 042 | 055 0.55 v
Input Control pins | Ve =5.5V; V)= GND or 6.5V 10.01 | £1.0 +1.0
h leakage HA
current Data pins Vee =5.5V; V, = GND or 5.5V 5 100 100
I + 1oz | 3-State output High current | Ve =5.5V; Vo =2.7V; V= Vi or Viy 5.0 50 50 pA
Iy + 1oz | 3-State output Low current | Vog =5.5V; Vo =0.5V; V= V) orVy, 50 | -50 50 A
lo Short-circuit output current! | Vg =5.5V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lceH Vce = 5.5V; Outputs High; V; = GND or Vo 0.5 50 50 HA
leaL Quiescent supply current Vgc = 5.5V; Outputs Low; V; = GND or Vg 20 30 30 mA
= e e o e s [0 | | %0 | m
Alec ilr\\‘;ﬂi:i ::r‘lg' supply current per S«E::Tf:&:ﬁ%c or GND; Vg = 5.5V 03 | 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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Philips Semiconductors Advanced BiCMOS Products Product specification
Octal D-type transparent latch (3-State) 74ABT573
DESiI;II_PTION seid QUICK REFERENCE DATA
» 74ABT573 is broadside pinout ver-
. CONDITIONS

sion of 74ABT373 SYMBOL PARAMETER Tom = 25°C; GND = OV TYPICAL | UNIT
* Inputs and outputs on opposite side -

of package allow easy interface to toui | Propagation delay C_ = 50pF; Veo =5V 4.2 ns

microprocessors ti. | DntoQn
+ 3-State Outputs for bus interfacing Cin Input capacitance Vi=0Vor Vec 4 pF
« Common output enable Vie OV or V. 7 oF

. =0Vor

» Latch-up protection exceeds S00mA Cour | Output capacitance ! ce

per JEDEC JC40.2 Std 17 I

! Total I t Outputs Disabled; Voo = 5.5V 500 nA

» ESD protection exceeds 2000 V per o otal supply curren *

MIL STD 883C Method 3015.6 and

200 V per Machine Model ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE

DESCRIPTION
The 74ABT573 high.pefformancg 20-pin plastic DIP -40°C to +85°C 74ABT573N
BiCMOS device combines low static -
and dynamic power dissipation with 20-pin plastic SOL -40°C to +85°C 74ABT573D

high speed and high output drive.

The 74ABT573 device is an octal trans-
parent latch coupled to eight 3-State
output buffers. The two sections of the
device are controlled independently by
Enable (E) and Output Enable (OE)
control gates. The 74ABT573 is func-
tionally identical to the 74ABT373 but
has a broadside pinout configuration to
facilitate PC board layout and allow
easy interface with microprocessors.

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)
L DNewy
U_Jew
2 3 4567389 . -1 I i
LIt —® v
Do D1 D2 D3 D4 D4 D5 D5 3 18
1 —]e ] —
1 —d OE 4 | 17
Q0 Q1 02 Q3 Q4 G5 Q6 Q7
5 ] |16
1|o 1|n 1!1 1|n 1|s 1I4 1Ia 12 e | 18
7 14
8| 13
Top View Vec=Pin 20 o | | 2
GND = Pin 10
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Octal D-type transparent latch (3-State) 74ABT573
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output enable input (active Low)
g' % g' g Do -D7 Data inputs
19, 18,17, 16 -
15, 14° 13, 12 Q0-Q7 3-State Outputs
11 E Enable input (active High)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS OPERATING MODE
OF E Dn | REGISTER Qo0-Q7
:: : :_i :_" h Enable and read register
L i | L L i
L 1 h H H Latch and read register
L L X NC NC Hold
n : E))(n gﬁ § 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 voitage level one set-up time prior to the High-to-Low E transition
NC = No change
X = Don'tcare
Z = Highimpedance “off" state
4 = High-to-Low E transition
LOGIC DIAGRAM
Do m D2 5] D4 Ds D8 o7
3 8 °
D D D D D D D D
E G e @ € O HE G HE O HE @ E G HE O}
e M D ]
Ny iy nyn 1y
& 4>
19 18 17 16 15 lu 13 12
Ve = Pin 20 Qo Q1 Q2 Q3 o4 as -] a7
GND = Pin 10
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Octal D-type transparent latch (3-State) 74ABT573

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 051 +7.0 \'
I DC input diode current Vi<0 -18 mA
\7 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 0510455 v
lour DC output current output in Low state 128 mA
Tey Storage temperature range -651t0 150 °C
NOTES:
1. Stresses beyond those Imed may cause permanent damage to the devme These are stress ratings only and functional operation of the device at these or
any other conditions beyond those d under “r ded op g 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 con;um:non 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 \"
Vi Input voltage 0 Vee v
Vi High-level input voltage 20 \'
\' Input voltage 0.8 \
lon High level output current -32 mA
lou Low level output current 64 mA

AVAV Input transition rise or fall rate 0 5 nsiV
Tamb Operating free-air temperature range -40 +85 °C
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Octal D-type transparent latch (3-State) 74ABT573
DC ELECTRICAL CHARACTERISTICS
umITs
Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C 10 +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=-83mA; V=V orVy 25 29 25
Vou High-level output voltage Veg =5.0V; loy=-3mA; V= V or Viy 30 34 3.0 v
Vog = 4.5V; | g = -32mA; V; = Vy or Vi 20 | 24 20
Voo Low-level output voltage Vec =4.5V;lg =64mA; V, = Vi or Viy 042 | 055 0.55 \"
L Input leakage current Ve = 5.5V; V, = GND or 5.5V 10.01 | +1.0 10 | pA
lozu | 3-State output High current | Vec =5.5Vi Vg = 2.7V, V=V orVyy 5.0 50 50 pA
lozL 3-State output Low current Voo =5.5V; Vo =0.5V; Vi =V orVyy 5.0 -50 -50 pA
lo Short-circuit output current! | Ve = 5.5V; Vg = 2.5V 50 | 100 | -180 | 50 | -180 | mA
lecH Ve = 5.5V; Outputs High; V; = GND or Vg 05 | 50 50 | pA
looL Oui  supply current Vee = 5.5V; Outputs Low; V; = GND or Vo 24 30 30 mA
Vec = 5.5V; Outputs 3-State;
locz V, = GND or Vg 05 | %o o
Additional supply current per | Vec = 5.5V; One input at 3.4V, other inputs
Al
S | input pin2 at Vg or GND 05 1 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 transparent latch (3-State) 74ABT573
AC CHARACTERISTICS
GND =0V; tg =t =2.5ns; C = 50pF, R = 500Q
LUMITS
Tompy = +25°C Tamp =-40°C t0 +85°C| UNIT
METER WAVEFOR amb amb
SYMBOL PARAMET N Vg = 45.0V Voc = +5.0V 0.5V
Min Typ Max Min Max
teL Propagation delay 1.9 3.2 5.4 1.9 5.9
toL Dn to Qn Waveform 2 22 | a2 | s7 2.2 6.2 e
oLy Propagation delay 2.2 4.0 6.1 2.2 6.6
toL EtoQn it 32 | 52 | 67 3.2 7.2 ne
tezn Output enable time Waveform 4 1.2 3.2 47 1.2 5.2 ne
tezL to High and Low level Waveform 5 2.7 4.7 6.2 2.7 6.7
tpnz Output disable time Waveform 4 25 49 6.4 25 6.9 ns
tpz from High and Low level Waveform 5 20 4.2 6.0 20 6.5
AC SETUP REQUIREMENTS
GND = 0V; tg = t; = 2.5ns; C|_ = 50pF, R = 500Q
LIMITS
Tomp = +25°C Tomb = 40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Ve = 45.0V Ve = 5.0V 10.5V UNIT
Min | Typ | Max Min Max
ty(H) | Set-up time 1.9 19
(L) DntoE Waveform 3 e s ns
th(H) Hold time 1.0 1.0
(L) |DnwE Waveform 3 1.0 1.0 ns
E pulse width
H h
tw(H) High or Low Waveform 1 33 33 ns
AC WAVEFORMS

(Vi = 1.5V, Viy = GND to 3.0V)

Waveform 1. Propagation Delay, Enable to Waveform 2. Propagation Delay for Data to
Output, and Enable Pulse Width. Outputs.

on v, vum Vu V%%

te(H) 4 th(H) t4(L) )
E Vuil; / M Vu

Waveform 3. Data Setup and Hold Times.

OE L) Vu
tom toz
an Vu

VoL +03V
-~

Waveform 4. 3-State Output Enable Time to High Waveform 5. 3-State Output Enable Time to Low
Level and Output Disable Time From High Level. Level and Output Disable Time from Low Level.
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Product specification

Octal D-type transparent latch (3-State) 74ABT573
TEST CIRCUIT AND WAVEFORMS
prory ) tw | poooy AMP (V)
L] NEGATIVE | v v
0 PULSE "1“ 0% "
ov
ty () L—lm e,)
Test Circuit For 3-State Outputs r_'"“ o) _1 r—'“‘- “')AI'
90% 90% ©
SWITCH POSITION posmve Vu vy
TEST SWITCH 10% 10%
g tw ' ov
tez closed
tom closed VM =15V
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor; see AC CHARACTERISTICS for value. FAMILY Amplitude | Rep. Rat ' ' '
CL= Load capacitance includes jig and probe capacitance; mpliude | Mep.Mate) w | ™ | ¢
see AC CHARACTERISTICS for value. 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns

Rr= Temmination resistance should be equal to Zoyt of
pulse generators.
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Octal D-type transparent latch (3—State)

74ABTS573

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

Dn to Qn
7
—
s S
24 AV
3 _,——""—" 8.5Vec
2 s I MIN
1
-85 -35 -15 5 25 45 65 065 105 125
°C
tpyL Vs Temperature (Tame)
Cy = 50pF, 1 Output Switching
Dn to Qn
]
7
8 MAX
5
2 . ——— 4V
55Voo
3
MIN
2
1
&5 -35 -15 5 25 45 65 65 105 125
°C
tpLn Vs Temperature (Toms)
Cy = 50pF, 1 Output Switching
EtoQn
8
7
. 1 MAX
]
_— 4.5V,
§ 4 — s.sv:
ot e,
3
\ i ot MIN
1

25 45 65 85 105 125

Adjustment of tpy for
Load Capacitance and # of Outputs Switching

Dn to Qn

5

4

R A 8 switching
i 2 //,// ::wnching
g . /7//

o

==
-1
-2
0 80 100 150 200
pF

Adjustment of tpyy for
Load Capacitance and # of Outputs Switching

Dn to Qn
7
[ 8 switching
5 //
. ] __A 4 switching
5 3 ] l/
z 2 // > / 1 switching
o . ////
ol
-
-1
-2
0 50 100 150 200
pF
Adjustment of tpyy for
Load Capaci e and # of Outputs Switching
EtoQn
5
! //‘ 8 e
3 / 4 switching
2 /
§ . // ‘
1 /,
[} /
-1
0 50 100 150 200

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

tpy V8 Temperature (Tams) Adjustment of tpyy_for
Cy. = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
EtoQn EtoQn
] 7
]
. ] 8 g
5 4
MAX 7 g
7 N ey a / /
-1t = ~
e E 3 pd ,/
sV, 1 switching
2 s —1T— :BV: ‘ 2 /// s
T s 1 / / g
4
LT MIN )
sl +—TT"1 . s
2 -2
55 -35 -15 5 25 45 65 85 105 125 ° 50 100 150 200
°C pF
tpzy vs Temperature (Tame) Adjustment of tpzy for
Cy, = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
’ OE to Qn . OE to Qn
s 4

/ 8 switching
] MAX 3 4 switching

>

4 asv, E 2 VA 1 switching
- -] S
t 3 1 A ]
8.8Voo 7 —
2 [ ,A
MIN =
1 -1
0 -2
55 35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
tpz1 vs Temperature (Tamp) Adjustment of tpz_for
C. = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
o OE to Qn R OE to Qn
7 7 8 switching
MAX [
. . 7| 4swiching
s 45Vec 2 ,/J/
» 8.5Voc £, //
i I IS et B e Ry
3 MIN 1 ,/// 7
o 7
2
-1
1 -2

-85 -35 -15 5 25 45 65 85 105 125 o 50 100 150 200
°C PF
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Octal D—type transparent latch (3—State) 74ABT573
tpuz vs Temperature (Tamb) Adjustment of tpyz for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
. DE toQn 0 OE to Gn
7 ¢ s .
MAX 7 4 switching
. . / 1 switching
s A8Voo t® -
8.8V 4
2 ® i d
4 P
g 2 A
3 - 1 P
2 [
-t |~
1 -2
85 -35 -15 5 25 45 65 05 105 125 [ 50 100 150 200
°C pF
tprz vs Temperature (Tymp) Adjustment of tp 7 for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
OE to Gn OE to Qn
8 s
4 4 % swhehing
— MAX Z 1 swhching
[ 3 -
s : 2 /
45V,
:, 88V g 1 o 74
3 [ A
. L MN ) //
1 -2
55 35 -15 5 25 45 65 85 106 128 ° 50 100 150 200
°C pF
tru vs Temperature (Topme) Adjustment of ty  for :
. Cy = 50pF, 1 Output Switching ‘t.oad Capacitance and # of Outputs Switching
10
0 ] 8 ]
//
7 ] 4
3 . -~ e
g, //,/
] <z ] 1 ]
2 - prted I s =
2 —// 2 / 7/
1 //, =
° y
- [
-2
1 -3
-85 -33 -15 5 25 45 65 85 106 125 0 80 100 180 200
°C pF
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Octal D-type transparent latch (3—State) 74ABT573
try vs Temperature (Tamp) Adjustment of tyy for
Cy = 50pF, 1 Output Switching g.oad Capacitance and # of Outputs Switching
8
35 7 — 8 ]
— [}
3 . 7 4evwiching
AV [ =
228 —= £ 1
2 . T
18 °
-1 >
1 T -2
55 -35 -158 5 25 45 65 85 105 128 ° s 100 180 200
°C pF
Vouv and Vo_p vs Load Capacitance Voup and Vorv vs Load Capacitance
Vec =5V, Vin=0to 3V Vec =5V, Viy=01to 3V
4 (]
35 125°C s
3 — »e 4 125°C
— -55°C —% 25°C
25 : 3 —55°C
g 2 £
15 § 1
1 125°C o
0s f:s?c i —— ‘ﬁ=ﬁ== o
° -2 -85°C
0 50 100 150 200 ° 50 100 1850 200
°C PF

April 26, 1991 143



Philips Semiconductors Advanced BiCMOS Products

Product specification

Octal D-type flip-flop (3-State) 74ABT574
FEATURES QUICK REFERENCE DATA
« 74ABT574 is broadside pinout ver- CONDITIONS

sion of 74ABT374 SYMBOL |  PARAMETER Tormb = 25°C; GND = OV TYPICAL | UNIT
« Inputs and outputs on opposite side -

of package allow easy interface to :;':: Zr:p;ggzon delay C_ = 50pF; Vcg =5V 48 ns

microprocessors
+ 3-State outputs for bus interfacing Cn | Inputcapacitance Vj=0Vor Vee 4 pPF
= Common output enable Cour | Output capacitance Vy= OV or Voo 7 oF
 Latch-up protection exceeds 500mA

per Jedec JC40.2 Std 17 lccz | Total supply current | Outputs Disabled; Vo = 5.5V 500 nA
» ESD protection exceeds 2000 V per

MIL STD 883C Method 3015.6 and

200 V per Machine Model ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE

DESCRIPTION
The 74ABT574 high-performance 20-pin plastic DIP -40°C to +85°C 74ABTS574N
BiCMOS device combines low static
and dynamic power dissipation with 20-pin plastic SOL -40°C to +85°C 74ABT574D

high speed and high output drive.

The 74ABT574 device is an 8-bit, edge
triggered register coupled to eight 3-
State output buffers. The two sections
of the device are controlled independ-
ently by clock (CP) and Output Enable
(OE) control gates. 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 data appears at
the outputs. When OE is High, the out-
puts are in a high impedance "off" state,
which means they will neither drive nor
load the bus.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
L DN ent
I 1
—_— Dc2
% [y Voo 5 r
oo [2] [19] 0o 23 456789 : o e IR
o1 [3] 18] 01 EEEEEEE . ®
0z [4] ] a2 “_cpnomnzosmmnsns 3|
os [5 16] s 1 —doe ] it
n 15] os Q0 a1 a2 O3 04 @5 Q6 Q7 s 1
os [7] 14] as
D6 E E Q6 1!9 1|B 17 1L 1I5 'l|4 1‘3 1|2 s—' 18
o7 [9] 12] a7 7| 14
GND [10] 1] cp 8| 13
Vee=Pin20
G:fo- Pin 10 9 12
Top View
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Octal D-type flip-flop (3-State) 74ABT574
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output enable input (active Low)
R D0- D7 Data inputs
19, 18,17, 16 -
15 14' 13, 12 Q0 -Q7 3-State Outputs
11 CP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
MO
OFE | CP | Dn | REGISTER Q0 -Q7 OPERATING MODE
L T | L L :
L T h H H Load and read register
L 3 X NC NC Hold
: )T( I;(" [))(" § Disable outputs
H = High voltage level
h = High voitage level one set-up time prior to the High-to-Low E transition
L = Low voltage level
| = Low voitage level one set-up time prior to the High-to-Low E transition
NC = No change
X = Don'tcare
Z = Highimpedance “off” state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
D, D, D, D, D, D, D, 0,
2 3 8
Lo Lp LD Lp LUp Ub Lo LD
e @ HE @4 HE @ HE QR HE @ HE @ HE @R HE @k
cr —P>-
oF 1> [-< |_< ﬁ |—< |_<
19 |1a ‘11 16 |15 14 13 12
Vg = Pin20 Q, Q, Q, Q, Q, Q, Q, Q,
GND = Pin 10
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Product specification

Octal D-type flip-flop (3-State) 74ABT574
ABSOLUTE MAXIMUM RATINGS' 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.5 +7.0 v
Ik DC input diode current Vi<0 -18 mA
A\ 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 05t +55 v
lour DC output current output in Low state 128 mA
Tey Storage temperature range -65 to 150 °C
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are siress 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 imum junction temp

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

of this integrated circuit should not exceed 150°C.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER miTs UNIT
Min Max
Vee DC supply voltage 45 55 v
Vi Input voltage 0 Vee v
ViH High-level input voltage 20 v
Vi, Input voltage 08 \"
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 D-type flip-flop (3-State) 74ABT574

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Tams = 49°C | uniT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vee =4.5V; | k=-18mA 0.9 -1.2 -1.2 v
Vec =4.5V; lgy=-83mA; V=V, orViy 25 29 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V, or Vi 3.0 34 3.0 \"
Vec =4.5V;lgy=-32mA; V| =V or Viy 20 24 20
VoL Low-level output voltage Vec =4.5V; g =64mA; V=V orViy 042 | 055 0.55 Vv
h Input leakage current Vee =5.5V; Vi =GND or 5.5V 10.01 | +1.0 +1.0 HA
lozu | 3-State output High current | Vg =5.5V; Vo =2.7V; V=V orViy 5.0 50 50 pA
lozL 3-State output Low current Vee =56.5V; Vo =05V, V=V orVy 50 | -50 -50 HA
lo Short-circuit output current! | Vg =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lccH Veg = 5.5V; Outputs High; V| = GND or V¢ 0.5 50 50 HA
leoL Quiescent supply current Ve = 5.5V; Outputs Low; V; = GND or Vg 24 30 30 mA
= PR e o [w] [=]m
Alee il,\::f:j:;:;l supply current per Ztcfl;iféN C[))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.
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Product specification

Octal D-type flip-flop (3-State)

74ABT574

AC CHARACTERISTICS
GND =0V; th =tg= 2.5ns; CL = SOPF. RL’ 500Q
LIMITS
Tomb> = $25°C Tomb =~40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Vog = +5.0V Vg = +5.0V 0.5V UNIT
Min Typ Max Min Max

fmax Maximum Clock frequency Waveform 1 150 200 150 MHz
toLn Propagation delay 2.2 3.9 6.2 22 6.8
teL CPtoQn Waveform 1 30 | 48 | &8 3.0 7.1 ne
trzn Output enable time Waveform 3 1.0 3.3 43 1.0 51 ns
thz to High and Low level Waveform 4 25 4.7 5.9 25 6.7
trHz Output disable time Waveform 3 24 4.9 6.2 24 7.0 ns
tpz from High and Low level Waveform 4 2.0 4.0 5.8 2.0 6.5

AC SETUP REQUIREMENTS

GND =0V; tg =t; = 2.5ns; C,_ = 50pF, R = 500Q

LIMITS
Tomb = +25°C Tomb = -40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Vee = +5.0V Vee = +5.0V 10.5V UNIT
Min | Typ | Max Min Max

t(H) | Set-up time 1.0 1.0
(L) Dn to CP Waveform 2 15 15 ns
th(H) | Hold time 1.0 1.0
ta(L) Dn to CP Waveform 2 1.0 10 ns
tw(H) | CP pulse width, 33 33
t(l) | High or Low Waveform 1 P 38 ns

AC WAVEFORMS

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

Waveform 1. Propagation Delay, Clock to Output,
Clock Pulse Width and Maximum Clock Frequency

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

w2

thiv)

KVu

Waveform 4. 3-State Output Enable Time to Low

Level and Output Disable Time from Low Level
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Product specification

Octal D-type flip-flop (3-State) 74ABTS574
TEST CIRCUIT AND WAVEFORMS
pooy ' tw { o APV
™ NEGATIVE | Yo v
S PULSE " 0% -
10% ov
tr @) I’-- )
Test Circuit For 3-State Outputs !’-'“-" e, -1 r_'"'- &)
% prey AMP (V)
SWITCH POSITION posmve | fy Va
TEST SWITCH 10% 10%
L tw 1 ov
torz closed v v
tezL closed M= 15
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R_= Load resistor; see AC CHARACTERISTICS for value. FAMILY Amovade | fon rae | < . .
C_ = Load capacitance includes jig and probe capacitance; mpfitude °p. Ha w R F
see AC CHARACTERISTICS for value. 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
Ry = Termination resistance should be equal to Zgyt of

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

tpLy V8 Temperature (Tomp) Adjustment of tpy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
CP toQn CPto Qn
8 5
! 4 MAX 4 8 switching
[} = 3 /‘ 4 switching
! 1/
[} r 2 -~ " 1 switching
2 ‘ L gvvx g ' ‘// //
— — cc = I
[} 0 7//
] [t MIN
2 - -1
1 -2
55 -35 -15 5 25 45 65 85 106 125 0 50 100 150 200
°C pF
tpL Vs Temperature (Tame) Adjustment of tpyy_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
CP to Qn CP to Qn
[ [
. MAX s 8 o]
T 4 4 switching
[} g2 ,/
2s wec & 2 // _ 1 switching
O S e — - i
. 3 g 1 /7 L]
—= - =z
3 1| . o
2 -2
58 -38 -186 5 25 45 65 685 108 125 ] 80 100 150 200
°C pF
tpzi Vs Temperature (Tomp) Adjustment of tpzy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
’ OEtoQn . OE to Qn
e 4 8 switching
s MAX 3 ,/ 4 switching
4 i 2 /;/'
45V 1 switching
: 3 5.5Veo g 1 // /-/
/ /
2 [ y/
1 MIN -1
0 -2
-8 -35 -18 5 25 45 65 &5 106 125 0 50 100 150 200

°C pF
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Octal D-type flip—flop (3—State) 74ABT574

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

L] 48Voa

-5 -35 -18 & 25 45 65 85 108 128

°C

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

° OE to Gn

s

7 MAX

[

s 48Vea
t, 88Voo

3

2 MIN

1

0

-58 -35 -18 8 28 45 65 85 105 128

°C

tprz v8 Temperature (Tamsb)
Cy = 50pF, 1 Output Switching

OE to Qn
8
7
MAX
[
[
4.8V,
:, 55Voo
3
MIN
2
1

-85 -385 -18 5 25 45 65 85 106 128

°C

Adjustment of tpz_ for
Load Capacitance and # of Outputs Switching

, OE to Qn

e 8 switching

L]

4 - 1 4 switching
E 2 ////
g 2 ,// // 1 switching

1 /// /

o 22

7
-1
-2
o 80 100 150 200
pF

Adjustment of tpyz for
Load Capacitance and # of Outputs Switching

o OEtoQn
8 switching
: / ::mhmg’
5
24
5, 7
1 %
; e
0
-1
2L 7
° 80 100 150 200
pF
Adjustment of tp 7 for
Load Capacitance and # of Outputs Switching
OE to Gn
[
: e
3 / 1 :mm

. =
=

\
\

-1
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Octal D-type flip—flop (3—State)

74ABT574

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

45V
et 8.5V

55 -35 -15 5 25 45 65 65 105 125
°C

tri vs Temperature (Tames)
Cy = 50pF, 1 Output Switching

3s
3
223 — 45Voc
~— ]
2 5.5Vee
15
1

-85 -38 -15 & 25 45 635 85 105 125
°C

Vonv and Vg p vs Load Capacitance
Vee =5V, Viy=010 3V

35 125°C
25°C
3 T -55°C
28
2 2
[
15
1 125°C
25°C
os -65°C
0
0 50 100 150 200
°C

Offset In ns

Offset in ns

Offset in ns

Adjustment of ty y for
Ia.oad Capacitance and # of Outputs Switching
7 8 9
. _—
A 4 switching
5
4 /
3 1 switching
2 - A L
1 /'/
o ///
4 ZZ
7
-2
-3
[ 50 100 150 200
pF
Adjustment of tyy_for
&.oad Capacitance and # of Outputs Switching
7
L -] 8 switching
s / 4 switching
4 -
3 /, 1 ]
2 L~
1 /// //
ol
-1
-2
0 50 100 150 200
pF
Voup and Vo y vs Load Capacitance
Vee =5V, Vin=01to 3V
[
s
M ———————— 125:C
25°C
3 -55°C
2
1
°
-1 125°C
—— ——— 25°C
2 | 55
0 50 100 150 200
pF
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Octal transceiver with dual enable, inverting

Objective specification

74ABT620

FEATURES QUICK REFERENCE DATA
« Octal bidirectional bus interface CONDITIONS
. 3-State buffer outputs sink 64mA SYMBOL PARAMETER o, = 25°C; GND = OV TYPICAL | UNIT
and source 32m»“\ toLn Propagation delay C: = 500F: Ve = 5V 35 ns
« Latch-up protection exceeds 500mA tonL An to Bn, or Bn to An L ="30PF; Vee -
Jedec JC40.2 Std 17 J
per Jedec . Cn Input capacitance V,= 0V or Vee 4 pF
» ESD protection exceeds 2000 V per OE, OE
MIL STD 883C Method 3015.6 and c . pF
200 V per Machine Model out V) capacitance Vi=0VorVee 7
DESCRIPTION lecz Total supply current | Outputs Disabled; Ve = 5.5V 500 nA
The 74ABT620 high-performance
BiCMOS device combines low staticand ORDERING INFORMATION
dynamic power dissipation with high PACKAGES TEMPERATURE RANGE ORDER CODE
speed and high output drive.
20-pin plastic DIP -40°C to +85°C 74ABT620N
The 74ABT620 device is an octal trans-
ceiver featuring inverting 3-State bus 20-pin plastic SOL -40°C to +85°C 74ABT620D
compatible outputs in both send and
receive directions. The 74ABT620 is PIN DESCRIPTION
designed for asynchronous two-way
communication between data buses. PIN NUMBER SYMBOL NAME AND FUNCTION
The control function implementation 1 OEAB | Output Enable input
allows for maximum flexibility in timing. 2,3,4,5 _ inouts/ ts (A side
This device allows data transmission 6,7,8,9 A0-A7 | Datainputsioutputs (A side)
from the A bus to the B bus or from the 18, 17, 16, 15 : :
B bus to the A bus, depending upon the 14, 13,12, 11 B0-B7 | Datainputs/outputs (B side)
logic levels at the Enable inputs (OEBA 19 OEBA | Ouput Enable input
and OEAB). The Enable inputs can be 10 GND Ground (0V)
used to disable the device so that the —
buses are effectively isolated. 2 Voo | Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
, OEAB D OEBA . 1 =
NS 19 NJlen2
oeas | 1] 20] Vee N %J =" 1 [
" —
» [2] [19] GEBA s ]Il/( —17 2 p——— ] 18
£ ] ~ T
Az [ 4 [17] &1 MYTIE | % B2 ' 3 >2v 17
A3 [} 16] B2 s NS 15 e 16
0 Bl R =
as [ 14] B4 ST‘—T[\/C‘ -2]] TR S < 15
*ly E o 7 —T§< 13 6 ﬁ 14
A7 [ 12] B6 A5 %_] [ 7 ' 13
GND m Ea7 8 25 IIV: " 12 8 | 12
R —r
Top View
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Octal transceiver with dual enable, inverting 74ABT620
FUNCTION TABLE
INPUTS INPUTS / OUTPUTS
OEBA OEAB An Bn
L L Bn Inputs
H H Inputs  An
H L z z
Bn Inputs
L H or
Inputs  An

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Veo DC supply voitage 0510 +7.0 \
™ 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 0.510+5.5 \Y
lour DC output current output in Low state ] 128 mA
Tag 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.

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 imum junction temp sre 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 umiTs UNIT
Min Max
Vee DC supply voltage 45 55 '
A/ Input voltage 0 Vee v
Vin High-level input voltage 20 v
Vi Input voltage 08 '
lon 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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Objective specification

Octal transceiver with dual enable, inverting 74ABT620
DC ELECTRICAL CHARACTERISTICS
LIMITS
o Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C 1o +85°C UNIT
Min | Typ Max | Min Max
Vik Input clamp voltage Ve = 4.5V: | k=-18mA 09 | 1.2 -1.2 v
VCC =45V, OH= -3mA; V|- V“_ or VIH 25 29 25
Vor High-level output voltage Ve =5.0V; loy=-3mA; V=V or Viy 3.0 34 3.0 \
Vee =4.5V; lgy= -32mh; Vi=VjorVy 20 24 20
VoL Low-level output voltage Vegc =4.5V; g =64mA; V| =V orViy 042 | 055 0.55 \";
Input Control pins Vee =5.5V; V, = GND or 5.5V $0.01 | 1.0 +1.0
h leakage A
current Data pins Vce =5.5V; V, = GND or 5.5V 5 100 100
I +lozu | 3-State output High current | Vo =5.5V: Vg = 2.7V: V= Vi or Viy 5.0 50 50 A
I +loz | 3-State output Low current Vee =5.5V: Vg =0.5V; V=V orViy 5.0 -50 -50 pA
lo Short-circuit output current! Vee = 5.5V Vg = 2.5V -50 | -100 | -180 50 | -180 | mA
locH Ve = 5.5V; Outputs High; V) = GND or Vo 0.5 50 50 A
leoL Oui 1t supply current Vee = 5.5V, Outputs Low; V; = GND or Vg 24 30 30 mA
Ve = 5.5V, Outputs 3-State;
| cC H H
cez V, = GND or Veo 05 | %0 S0 | mA
Outputs enabled, one input at 3.4V, other
inputs at Veg 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 0.5 50 50 BA
Qutputs 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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L

Octal transceiver with dual enable, non-inverting (3-State) 74ABT623
FEATURES QUICK REFERENCE DATA
* Octal bidirectional bus interface CONDITIONS
« 3-State buffers SYMBOL PARAMETER oy = 25°C; GND = OV TYPICAL | UNIT
¢ Output capability: +64 mA/-32mA toy Propagation delay
Cy = 50pF; Vgg =5V 29

+ Latch-up protection exceeds 500mA tu | AntoBn,orBatoAn | Ou=50pF; Voo "

per Jedec JC40.2 Std 17 Coexx | Inputcapacitance V,= 0V or Vo 4 pF
« ESD protection exceeds 2000 V per

MIL STD 883C Method 3015.6 and Cwo 1/O pin capacitance V=0V or Vg 7 pF

200 V per Machine Model

lecz Total supply current Outputs Disabled; Vgg = 5.5V 500 nA

DESCRIPTION
The 74ABT623 high-performance ORDERING INFORMATION
BiCMOS device combines low static PACKAGES TEMPERATURE RANGE ORDER CODE
and dynamic power dissipation with high
speed and high output drive. 20-pin plastic DIP -40°C to +85°C 74ABT623N
The 74ABT623 device is an octal trans- 20-pin plastic SOL -40°C to +85°C 74ABT623D
ceiver featuring non-inverting 3-State

bus compatible outputs in both send
and receive directions. The 74ABT623 PIN DESCRIPTION

is designed for asynchronous two-way PINNUMBER | SYMBOL FUNCTION
communication between data buses. -
(continued) 1 OEAB Output Enable input
FUNCTION TABLE :: 3: g" g AO - A7 Data inputs/outputs (A side)
INPUTS INPUTS/OUTPUTS :2' :; :2’ :? B0 - B7 Data inputs/outputs (B side)
BA | OEAB An Bn 19 OEBA | Ouput Enable input
L L A-8 Inputs 10 GND | Ground (0V)
H H Inputs B=A 20 Vee Positive supply voltage
H L ¥4 Z
L H A=B B=A
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
o oo, ! EN1
ceas Ty | 5
Kl Vee %’l 2 1 L 18
a0 [2] [19] GEBA 353 ”/I: eV vi 4
NE o = e T e i e M
A2 [4 17] B1 Az L7 % ] B2 3 —
s 3] 16] B2 5= Pl/c‘ 15 4 18
M o} 15] B3 ? ]PQ“ < |’I 8 [ 15
As E 14] B4 L v || 2l "a_] B, " s t 14
As [a] [13] 85 N b
7 A l/ ry 13 13
A7 E E B6 s | 2 |J s 7t
o D | -
o

9 1"
Az |E %I By
Top View

April 26, 1991 156 853-1459 02349




Philips Semiconductors Advanced BiCMOS Products Product specification

Octal transceiver with dual enable, non-inverting (3-State) 74ABT623
The control function implementation from the A bus to the B bus or fromthe and OEAB). The Enable inputs can be
allows for maximum flexibility in timing. B bus to the A bus, depending upon the  used to disable the device so that the
This device allows data transmission logic levels at the Enable inputs (OEBA  buses are effectively isolated.

ABSOLUTE MAXIMUM RATINGS': 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+7.0 v
Ik DC input diode current V<0 -18 mA
Vi DC input voltage? -1.210 +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 "
lour DC output current output in Low state 128 mA
Tng 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.
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.
. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

w

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER umiTs UNIT
Min Max
Vee DC supply voltage 45 55 v
\7 Input voltage (] Vee v
ViH High-level input voltage 20 \'
ViL Input voltage 0.8 '
lou High level output current -32 mA
lo 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 transceiver with dual enable, non-inverting (3-State) 74ABT623
DC ELECTRICAL CHARACTERISTICS
UMITS
Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C 10 485°C UNIT
Min | Typ | Max | Min | Max
Vi Input clamp voltage Vog = 4.5Vi I k= -18mA 09 | 1.2 12| v
Vec =4.5V; lgy=-3mA; V= V) orViy 25 29 25
Vou High-level output voltage Vec = 6.0V lon=-3mA; V= V) or Viy 3.0 34 3.0 v
Vec = 4.5V loy=-32mA; V| =V or Vi 20 24 20
VoL Low-level output voltage Ve =4.5V; 1oL =64mA; V=V or Viy 042 | 055 0.55 v
Input Control pins | Voc =5.5V; V; = GND or 6.5V 40.01 | 1.0 1.0
h leakage - BA
current Data pins Ve = 5.5V; V; = GND or 5.5V 5 100 100
I+ lozn | 3-State output High current | Ve = 5.5V; Vg = 2.7V; Vi = Vi or Vi 5.0 50 50 A
I +loz | 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; Vo = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lecn Vee = 5.5V; Outputs High; V, = GND or Vg 0.5 50 50 A
looL Quie t supply current Vee = 5.5V; Outputs Low; V; = GND or Ve 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
lecz Vi = GND or Veg 05 | %0 50 | wA
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? PP other inputs at Vg or GND; Ve = 5.5V 08 50 50 KA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 | 156 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 dual enable, non-inverting (3-State) 74ABT623
AC CHARACTERISTICS
GND =0V; tg =t = 2.5ns; C_ = 50pF, R = 500Q
LIMITS
Tamb = +25°C Tomb =-40° C 10 +85°C UNIT
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Voc = +5.0V 10.5V
Min Typ Max Min Max
thLy Propagation delay 1 1.0 2.8 41 1.0 4.6 ns
toHL An to Bn or Bn to An 1.0 29 4.2 1.0 4.6
oz Output enable time 2 1.7 48 6.5 1.7 75 ns
ez to High and Low level 1.7 4.9 65 1.7 75
tpHz Oulput disable time 2 1.7 5.0 6.5 1.7 75 ns
tpiz from High and Low level 1.7 5.0 6.5 1.7 75
AC WAVEFORMS
(Vm = 1.5V, Vjy = GND to 3.0V)
OF INPUT S‘ Vu ?z Vu
-ty 7 3.5V
1 VoL +0.3v
Vou
-ty
i’
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

prvom tw o AMP V)
Vo
i o] e e [ “
10% 10% ov
Ry
_L - tra &) L_i T &)
= = - - - -
Test Circuit For 3-State Outputs . r"vuc ) '1 r" tre @)
s ey AMP (V)
SWITCH POSITION rosmve 44': va
TEST SWITCH 10% 4 . o
! w 1
tPLZ closed
ton dlosed VM =15V
All other Input Pulse Definition
open
DEFINITIONS INPUT PULSE REQUIREMENTS
R_= Loadresistor; see AC CHARACTERISTICS for value. FAMILY Amotiade | Reo R s . .
C_= Load capacitance includes jig and probe capacitance; mpliiuce | Hep. Hate |  tw 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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Product specification

Octal transceiver with dual enable, non—inverting (3—State)

74ABT623

tpLu Vs Temperature (Tamp)
Cy. = 50pF, 1 Output Switching
An to Bn or Bn to An

N MAX
. ST
23 —_— ;.:‘\;w
J R N, o cc
__————'—'—__-
2
|t MIN

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

°C
tpyL Vs Temperature (Tams)

Cy = 50pF, 1 Output Switching
An to Bn or Bn to An

MAX

ASVee
23 58Vee

-55 -35 -15 5 25 45 65 85 1035 125

°C

tpzn vs Temperature (Tome)
C,. = 50pF, 1 Output Switching

0 OEBA to An or OEAB to Bn

8

’ |t MAX

[

s I 4.5V
. - —t S5Veo

. E—— S

3

) i — MIN

1

0

-55 -33 -15 5 25 45 65 85 105 125

°C

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

. An to Bn or Bn to An

4

3 __~ 8switching
4 switching
.5 2 — ] 4
1 switching
g , /
/ e
o
==
-1
-2
[ 50 100 150 200
pF

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

. An to Bn or Bn to An

5 8 switching
4
w3 4 switching
s 2 / ] — | 1switching
g , // ////

pF

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching

OEBA to An or OEAB to Bn
4 / 8 switching
3 4 switching
é 2 /// 1 swhehi
switching
g 1 4/ e
zs
0 7=
-1
-2
] 50 100 150 200
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Product specification

Octal transceiver with dual enable, non-inverting (3—State)

74ABT623

tpz. vs Temperature (Tamn)
Cy = 50pF, 1 Output Switching
0 OEBA to An or OEAB to Bn
8
’ e MAX
[
— ABVoo
[ ] 5.5Vec
:,
3
2 MIN
1
0
55 -35 -15 S5 25 45 65 085 105 125
°C
tpuz vs Temperature (Tame)
C, = 50pF, 1 Output Switching
. OEBA to An or DEAB to Bn
[
MAX
7
. ASVeo
]
:, 8.5Voo
3
2 MIN
1
0
&5 35 -15 5 25 45 65 085 105 125
°C
tprz vs Temperature (Tams)
Cy = 50pF, 1 Output Switching
0 OEBA to An or OEAB to Bn
8
7 | MAX
[
. A48V
[}
€a
3 8.5Vec
2 MIN
1
[
55 -35 -15 5 25 45 65 85 105 125
°C

Offsetin ns

, OEBA to An or OEAB to Bn
[
s / 8 switching
4 //
s = | A 4swhehing
2 //4/ 1 g
1 / 7/
[ ,/
-1
-2
0 50 100 150 200

OEBA to An or DEAB to Bn
; ] §ameg
R // 1 switching
5
4
H
2
' gz
0
-1
-2 e
-3
[ 50 100 150 200
pF

Offset in ns

Adjustment of tpz_ for
Load Capacitance and # of Outputs Switching

pF

Adjustment of tpyz for
Load Capacitance and # of Outputs Switching

Adjustment of tp 7 for
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A 8 switching
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2
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Product specification

Octal transceiver with dual enable, non—inverting (3—State)

74ABT623

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

45V
5.5Vec
2
1
55 -35 -15 5 25 45 65 05 105 125
°C
trL vs Temperature (Tamp)
a5 Cy = 50pF, 1 Output Switching
3
—"_.\
228 a5V,
2 85V
15
-85 -35 -18 5 25 45 65 85 105 125
°C
Vonv and Vg p vs Load Capacitance
Vec =5V, Viy=0to 3V
4
35 125°C
25°C
3 -85°C
25
2 2
3
15
1 125°C
25°C
0s —85°C
0
0 50 100 150 200
°C

Offset in ns

Offsetin ns

Offset In ns

Adjustment of ty y for
Load Capacitance and # of Outputs Switching
8

7
s 8 switching
s 4 swhching
4 - ]

a ] 1 swtching
: / e /

1

[ ,/

-1 >

-2

-3

[ 50 100 150 200
pF
Adjustment of tyy, for
_}.oad Cap ce and # of Outputs Switching
e
8 kel
]
4 / 4 i
N~
/ 1 9
2
1
0 /
-1
-2
0 50 100 150 200
pF
Voup and Voy vs Load Capacitance
Vec =5V, Viy=01to 3V
[
[
e ———— 125°C
25°C
3 -55°C
2
1
[
> 125°C
— S — 25°C
2 | —55°C
0 50 100 150 200
pF
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Octal transceiver with direction pin, inverting (3-State) 74ABT640

FEATURES QUICK REFERENCE DATA

) gﬁtt:l::::b':;:'f:: ::daa:r: A SYMBOL|  PARAMETER Tmﬂm _ov | TYPIcAL | UNIT

Lot eets oot || Pty oo | 55 | m

+ ESDpcm scomi 2ol Vo | on | B |y ovrt |-
200 V per Machine Model Cwo VO capacitance VI =0V or Voo 7 oF

%Fe 87?12;22?:@“ Hormance lecz | Total supply curent | Outputs Disabled; Vo = 5.5V 500 nA

BiCMOS device combines low static

and dynamic power dissipation with high ORDERING INFORMATION
speed and high output drive.

PACKAGES TEMPERATURE RANGE ORDER CODE
The 74ABT640 device is an octal trans- 20-pin plastic DIP -40°C to +85°C 74ABT640N
ceiver featuring inverting 3-State bus
compatible outputs in both send and 20-pin plastic SOL -40°C to +85°C 74ABT640D
receive directions. The control function

implementation minimizes external tim-
ing requirements. The device features PIN DESCRIPTION
an Output Enable (OE) input for easy

cascading and a Direction (DIR) input PINNUMBER | SYMBOL NAME AND FUNCTION
for direction control. 1 DIR Direction control input
2,3,4,5 ] . !
FUNCTION TABLE 6789 AO0-A7 Data inputs/outputs (A side)
INPUTS INPUTS/OUTPUTS }i’ :;' :g’ :? BO-B7 Data inputs/outputs (B side)
OE DIR An Bn — —
19 OE Ouput enable
L L Bn Inputs
L H Inputs An 10 GND Ground (0V)
H X ¥4 Y4 20 Veo Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1 —
DIR % " =
18 3EN1 (BA)
o [3] 20] Vec N mj 80 1 [ lsen2 (aB)
Ao [2] [19] OE 3o ]Il/'c =17 [
A 3] 73] B0 ol IJ vi 4
. NS 16 2 > 18
A2 4 [17] B1 a2 L7 %J B2 A 2v -
7
A3ls l?__' B2 5 F—T§‘ 5 15 . 1 16
A 15] B3 2 IJ
as 5] [14] B4 s m——ﬂ; i > S
A8 E E] BS ~— s 6 14
7 3] 2] 8 TR B5 7 13
aND [io} 1] 87 8 TF—T§ 12 8 S 12
%‘] 8s 9 _ 11
T =
Top View
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Octal transceiver with direction pin, inverting (3-State) 74ABT640

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 0510 +5.5 v
lour DC output current output in Low state 128 mA
Teg 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 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 imum junction temp sre 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 \"
\/ Input voltage 0 Veeo v
Vi High-level input voltage 2.0 \
Vi Input voltage 0.8 \
lon High level output current -32 mA
lou Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 nsiV
Tamb Operating free-air temperature range -40 485 °C
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Octal transceiver with direction pin, inverting (3-State) 74ABT640

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T‘;'::;;.gc UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Vec = 4.5V; | |k =-18mA 09 | -1.2 -1.2 \"
Vo = 4.5V; loy=-3mA; V=V orViy 25 29 25
VoH High-level output voltage Vee = 5.0V; | gy =-3mA; V = Vi or Viy 3.0 3.4 3.0 v
Voo =4.5V; Loy =-32mA; V| = Vi or Viy 20 24 20
Voo Low-level output voltage Vee =4.5V; lg = 64mA; V| =V orViy 042 | 055 0.55 "
Input Control pins | Vee =5.5V; V= GND or 6.5V $0.01 | +1.0 1.0
h leakage - - HA
current Data pins Vee = 5.5V; V, = GND or 6.5V 5 100 100
I + oz | 3-State output High current Vec =5.5V: Vg =2.7V; V, =V orVyy 50 50 50 pA
I + 1oz | 3-State output Low current Veg = 5.5V; Vo =0.5V; V=V orViy 5.0 -50 -50 pA
lo Short-circuit output current! | Ve = 5.5V; Vo = 2.5V 50 | -100 | -180 | -50 | -180 | mA
lcen Ve = 5.5V, Outputs High; V; = GND or Ve 0.5 50 50 HA
=55V; 2V, =Gl
leoL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Ve 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
locz V, = GND or Veg 05 | %0 50 | wA
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,
Alce 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 Vgc 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 bus transceiver/register (3-State)
L~

FEATURES

« Combines 'ABT245 and 'ABT374
type functions in one device

Independent registers for A and B
buses

Multiplexed real-time and stored data
Outputs sink 64mA and source 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 74ABT646 high-performance
BiCMOS device combines low static
and dynamic power dissipation with high
speed and high output drive.

The 74ABT646 Transceiver/Register
consists of bus transceiver circuits with
3-State outputs, D-type flip-flops, and
control circuitry arranged for multiplexed
transmission of data directly from the
input bus or from the internal registers.
Data on the A or B bus will be clocked
into the registers as the appropriate
clock pin goes High. Output Enable
(OE) and DIR pins are provided to con-
trol the transceiver function. In the trans-
ceiver mode, data present at the high
impedance port may be stored in either
the A or B register or both.

The select (SAB, SBA) pins determine
whaether data is stored or transferred
through the device in real-time. The DIR

Product specification

74ABT646

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tount = 25°C; GND = OV TYPICAL | UNIT
toLH Propagation delay - L -
torL An'to Bn, or Bn to An C_ = 50pF; Vcc sV 44 ns
Cw | GhUicapachance Vi=0V or Vee 4 pF
Cwo | VO capacitance Vi=0Vor Vce 7 pF
ICCZ Total supp]y current Outputs Disabled; Vw =55V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABT646N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT646D
PIN DESCRIPTION
PIN NUMBER | SYMBOL NAME AND FUNCTION
1,23 CPAB/CPBA Clock input A to B/ Clock input B to A
2,22 SAB/SBA Select input A to B/ Select input B to A
3 DIR Direction control input
4.5.6,7 AO-A7 Data inputs/outputs (A side)
8,9, 10, 11 pu
20, 19, 18, 17
, 19, 18, - in
16, 15, 14, 13 BO-B7 Data inputs/outputs (B side)
21 OF Output enable input
12 GND Ground (0V)
24 Vee Positive supply voltage

when the OE is active Low. In the
isolation mode ( OE = High), data from
Bus A may be stored in the B register

in the A register. When an output
function is disabled, the input function is
still enabled and may be used to store

determines which bus will receive data  and/or data from Bus B may be stored (continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
n__Nas
CPAB 7] 24] Vee P -
o 2] 5] crea 4 567 8 9 10M1 Ig—-—::
on & AREEREN =
" e 1_CPABMA1A2MMMMA7 . Ll '|—-*
A1E bo] Bo 2 —{ saB _'_.%_;izv 20
Az s o] B1 3 — or >
oE e | [ em e
2 | gaa Q ¢
M 7] 83 21 —d o e Dic
AS m B4 Bo B1 B2 B3 B4 BS BS B7 —:‘.» —¢>—
a ) 8 LT id D
7 20 19 18 17 16 15 14 13 ia "
7 ] B i i
ano [ 3] 87 nep 1 on
Top View
April 4, 1991 166 853-1553 02094




Philips Semiconductors Advanced BiCMOS Products Product specification
Octal bus transceiver/register (3-State) 74ABT646
and transmit data. Only one of the two the four fundamental bus management
buses, A or B may be driven at atime.  functions that can be performed with
The following examples demonstrate the 74ABT646.
FUNCTION TABLE '
INPUTS DATA VO OPERATING MODE
OE DIR CPAB CPBA SAB SBA A0-A7 B0-B7

X X 1 X X X Input Unspecified® Store A, B unspecified*

X X X 1T X X Unspecified* Input Store B, A unspecified*

H X ) T X X Store A and B data

Input Input
H X HorlL HorL X X Isolation, hold storage
L L X X X L Real time B data to A bus
Output Input
L L X Horl X H Stored B data to A bus
L H X X L X Real time A data to B bus
Input Output

L H Heorl X H X Stored A data to B bus
H = High voltage level
L = Low voitage level
X = Don't care
T= Low-to High clock transition

* = The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always
enabled, i.e., data at the bus pins will be stored on every Low-to High transition of the clock.

OE DIR CPAB CPBA SAB 8BA
L L X X X L

X X L

OE DIR CPAB CPBA SAB SBA
L H

OE DIR CPAB CPBA SAB SBA
L H T X X
L L X T x
H X T t x

X
X
X

REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUSBTOBUSA BUSATOBUSB A,B,ORAANDB TOAORB
| | [- Il 1 |—|
A A . A I
4 \J 14
L |_ U L
BUSA BUSB BUS A BUSB BUS A BUSB BUSA BUSB

OF DIR CPAB CPBA SAB SBA
L L X HolL X H
L H HolL X H X
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Product specification

Octal bus transceiver/register (3-State)

74ABT646

LOGIC DIAGRAM
TE_21
DIR_3 g ;
CEEA.:_: o
sBA 22 |
CPAB_1 D ! E
SAB_ 2 E I > E
NI DAEUITCTOTTOTIONNE. 1 § EETRENR SNV § 0N
N 1 0f 8 Channels N
N 1 N
N
N c1 N
N o' 3
3 N
N 3
N | -1 N
\ J N
An ) Y Bn
<D e
S = >
\ \
N N
N 1D N
3 N
N P> < . N
N Q N
N \
N N
s > =
[NE 2. NUEEERRRRE CPERRRR 1 | § At OU TRV PR R0
v ey 17‘!
To 7 other channels
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 v
Tk DC input diode current V<0 -18 mA
) DC input voltage3 -1.210 +7.0 \Y
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state -0.5t0+5.5 v
lout DC output current output in Low state 128 mA
Tetg Storage temperature range -65t0 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 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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Philips Semiconductors Advanced BiCMOS Products Product specification
Octal bus transceiver/register (3-State) 74ABT646
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER uwiTs UNIT
Min Max
Vee DC supply voltage 45 55 Vv
v Input voltage 0 Vee v
Vi High-level input voltage 20 v
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 10 ns/V
Tam> Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomp = +25°C Tams =49°C | unir
Min | Typ | Max | Min | Max
Vik Input clamp voltage Ve =4.5V; 1 k= -18mA 09 | 1.2 -1.2 \"
Ve =4.5V;lop=-3mA; V= Vj_orViy 25 | 35 25
Vou High-level output voltage Veg =5.0V; lop=-8mA; V=V orVi, 3.0 4.0 3.0 Y
Vec =4.5V; logy=-32mA; V=V orVyy 2.0 26 2.0
VoL Low-level output voltage Vee =4.5V; 1o =64mA; V= Vj_orViy 042 | 055 0.55 v
Input Control pins | Ve =5.5V; V) = GND or 6.5V £0.01 | 1.0 +1.0
h leakage MA
current Data pins Veg =5.5V; V,=GND or 5.5V 5 100 100
I + lozu | 3-State output High current Vec =5.5V; Vo =2.7V; V=V orVyy 5.0 50 50 HA
I+ 1oz | 3-State output Low current Veg =5.5V; Vo =0.5V; V=V orVy -50 | -50 -50 HA
lo Short-circuit output current! | Vg = 5.8V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lcoH Ve = 5.5V; Outputs High; V), = GND or Vo 0.5 50 50 HA
lecL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Vo 20 30 30 mA
locz x.“i Z:'[‘;":‘r?/‘;c"’“‘s 8-State; 05 | s0 5 | pA
Alec :.dp:i:i ;i?\:l Supply curtentper oot?meeri?r?::t:t:{:/\; or GND; Vog = 5.5V 03 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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Octal bus transceiver/register (3-State) 74ABT646
AC CHARACTERISTICS
GND =0V; tg =t =2.5ns; C = 50pF, R = 500Q
74ABT646
SYMBOL PARAMETER WAVEFORM Tomp = +25°C Tamp =-40°C10 485°C | yNjT
Voo = 45.0V Vog = +5.0V 0.5V
Min Typ Max Min Max
faax Maximum clock frequency Waveform 1 125 180 125 MHz
teu Propagation delay 2.2 5.3 6.8 22 7.8
tow, CPAB o Bn or CPBA to An Waveform 1 17 | s | 74 | 17 | 84 ns
toLH Propagation delay 1.5 4.4 5.9 1.5 6.9
tonL An to Bn or By to An Waveform 1 15 4.4 5.9 15 6.9 ne
toLn Propagation delay 1.5 4.6 6.1 1.5 71
tort SAB 1o Bn or SBA to An Waveorm2.3 | 15 | 54 | 69 | 15 7.9 ne
tozn Output Enable time 1.0 3.8 53 1.0 6.3
ez OE to Anor Bn Wavelorm2,8 |, 4 5.1 74 | 21 88 ns
toHz Output Disable time Waveform 5 1.5 6.2 7.3 1.5 8.3 ns
iz OE to Anor Bn Waveform 6 15 57 7.0 15 75
tozn Output Enable time Waveform 5 1.2 4.2 57 1.2 6.7 ns
ez DiR to An or Bn Waveform 6 25 5.5 9.0 25 9.5
tonz Output Disable time Waveform 5 1.5 5.2 6.7 1.5 7.7 ns
oz DIR to An or Bn Waveform & 15 5.7 7.2 1.5 8.2
AC SETUP REQUIREMENTS
GND =0V, tg =t = 25ns; C_ = 50pF, R = 500Q
74ABT646
Tamb = +25°C Tamb =-40°C to +85°C UNIT
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Ve = +5.0V 0.5V
Min Typ Max Min Max
ts(H) Setup time , High or Low 35 3.5
ts(L) An to CPAB or Bn to CPBA Waveform 4 3.0 3.0 ns
th(H) Hold time, High or Low 0.0 0.0
th(L) An to CPAB or Bn to CPBA Waveform 4 0.0 0.0 ns
tw(H) Pulse width, High or Low Waveform 1 4.0 4.0 ns
tw(L) CPAB or CPBA 4.0 4.0
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Octal bus transceiver/register (3-State) 74ABT646

AC WAVEFORMS
(Vi = 1.5V, V}y = GND to 3.0V)

AnorBn Va v, SBAorsas

toun s
Anor Bn Vu Va . Anor By

w-votonn 1 Prop-gﬂion Delay, Clock Input To Output, Waveform 2. Propagation Delay, An or Bn 10 Bn or
Pulse Width, and Maximum Clock Frequency An and SBA or SAB to An or Bn

ta St MW 'y
s
'm. tey oH) NOENCE | t, (L
CPBA or ‘
CPAB Vua ./Vn

Yaveform 3. Propagation Delay, An or Bn to Bn or Waveform 4. Data Setup And Hold Times

AnorBn

Waveform 5. 3-State Output Enable Time To High Waveform 6, 3-State Output Enable Time To Low
Level And Output Disable Time From High Level Level And Output Disable Time From Low Level

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

4 2 d
t AMP
s0% Y v 20% »
NEGATIVE v v
PULSE " "
10% 10% ov
- l'nl @) L_l,u. )

- lrua(‘) —1 r-'ru.(i)

-Tast Circuit For 3:SIate Outputs
SWITCH POSITION — /]f wox ﬁ&'i
PULSE
10%

TEST SWITCH .
w
tprz closed
ez closed I \:,M: 1§vﬂ i
All other open nput Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY PRSI S—— . .
C_= Load capacitance includes jig and probe capacitance; mpfitude | Hep. Rate | tw 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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Octal bus transceiver/register (3—State) 74ABT646
tpry vs Temperature (Tamp) Adjustment of tpy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
0 CPAB to Bn or CPBA to An R CPAB to Bn or CPBA to An
s MAX s 8 switching
—
7 ] 4 //
. L ] 48V g s 1 _— 4 switching
—
.s B ey — 85Voo £, /7/ ] 1 swiching
_ - <l _—
4 g 1 ///
3 MIN ° _7///
I—
2 = -1
1 -2
-85 -38 -15 B3 25 45 65 85 105 128 ° 80 100 180 200
°C pF
tpy vs Temperature (Tamp) Adjustment of tpyy_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
1 CPABD to Bn or CPBA to An o CPAB io Bn or CPBA o An
[ 7
o MAX e / 8 switching
’ s s P 4 switching
T 45V / /
8 8.8Veo g 4 /7
s o — z 3 / B — —— 1 switching
3 ] MIN ! v
N N
1 -1
[} -2
55 -35 -15 S5 25 45 65 85 105 125 0 50 100 150 200
°C pF
tpLn Vs Temperature (Toamp) Adjustment of tp y for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
o An to Bn or Bn to An . An to Bn or Bn to An
7 ]
MAX A 8 switching
e e ‘ = 4 switching
. = L Ve ‘E 3 /;// —_—
2 . —}/‘// [ 8.5V g 2 // 1
p= . 1 A
=
3 o 7//
2 o MIN ,
_w/"‘ =
1 -2
-55 -35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
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Octal bus transceiver/register (3—State)

74ABT646

tpL vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
An to Bn or Bn to An

7 MAX

. -

5 48V

/-/‘ 5.5Vec

2 4

3

2 — MIN

1

1]

-85 -38 -18 8 25 45 65 835 105 125

°C
tpLy vs Temperature (Tym)

Cy. = 50pF, 1 Output Switching
SAB to Bn or SBA to An

? MAX
e
] '
s

L] — — 5.8Voc
g4 d—T] LT

3

MN
2 -
4

1

°

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

°C
tpyL vs Temperature (Tame)
Cy = 50pF, 1 Output Switching

o SAB to Bn or SBA to An

& — max

7

[ 45V

. 58Vee
' =
ca

3

2 MIN

P R —

1

0

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

°C

Offsetin ns

OffsetIn ns

Offset In ns

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

8
7 8 g
]
. P L~ ~_| 4 swiching
4 // V/
3 P /
. ~ B 1 switching
1 /f/
0 ,//
-1
-2
° 50 100 150 200
pF

Adjustment of tpy  for
Load Capacitance and # of Outputs Switching
SAB to Bn or SBA to An

L]
: = D
. ///
2 / / 1 switching
) // / /
° 7/
-1
-2
o 50 100 150 200

Adjustment of tpyy_for
Load Capacitance and # of Outputs Switching
SAB to Bn or SBA to An

8
7
8 _ 8 switching
5 4 switching
4 — ,/
3 A
2 / A 1 switching
= —
N
P
-1
-2
o 30 100 150 200
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74ABT646

tpzn vs Temperature (Tame)
Cy = 50pF, 1 Output Switching
. OE to An or OE to Bn
7
. I MAX
AT
5
——-—'—"—"— Voo
L — 8.5Voo
3 r
2
LT | MIN
1
]
85 35 -15 5 25 45 65 85 105 128
°C
tpzL vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
OE to An or GE to Bn
10
° MAX
8
7
AVeo
[
2 8 6.8Voo
4
3
MIN
2
1
88 -35 -15 8 25 45 65 05 105 125
°C
tpyz Vs Temperature (Toms)
Cy = 50pF, 1 Output Switching
1 OE to An or OE to Bn
9
ol —— MAX
7 ABVoo
[} 8.8Veo
2
4
3
2
| MIN
]
-85 -35 -15 6 25 45 65 85 108 125
°C

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching

0 OE to An or OE to Bn
. e
. =
18
[
s P
2 7
£ 4
N P/
i 7
1
0 =
-1
-2
0 80 100 180 200
pF

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

i

8
7 s v
[}
5 P -l 4 9
24 =
s / —
g 2 //
1 / l/
° ,///
-1
-2
0 80 100 150 200
pF
Adjustment of tpyz for
Load Capacitance and # of Outputs Swiiching
o OE to An or OE to Bn
7
¢ e §-mm§
s A
24 A
i, P
- -
1 prd
]
-1 »
-2
[ 80 100 150 200

pF
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Octal bus transceiver/register (3—State) 74ABT646
tprz vs Temperature (Tamp) Adjustment of tp 2 for
Cy. = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
. OE to An or OE to Bn . OE to An or OE to Bn
s s 8 switching
7 Max . ~_A 4 switching
— 1 switching
e w: $3 ,Z//
¢ [} £, - / ///
: g 1 4 //
2 0 ">
1 o -1
0 B )
-85 -35 -15 8 25 45 65 065 106 128 ° 50 100 180 200
°C pF
tpzy V8 Temperature (Toms) Adjustment of tpzy for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
o DIR to An or DIR to Bn . DIR to An or DIR to Bn
7 s
. —1"| e 5 // 8 switching
. - 45Voo 4 - 4 switching
R L | 8.8Voo .E 3 = 1 switching
L] g o ! 2 e
s 1 2
2 — N 0 e
1 O BN e, oy \ //
) -2
-85 -38 -18 5 25 45 65 05 105 125 0 80 100 150 200
°C pF
tpz vs Temperature (Tomp) Adjustment of tpyn_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
" DIR to An or DIR to Bn o DIR to An or DIR to Bn
10 7 & swhohing
] Max [
8 s 4
7 48Veo 24 //
a6 £ 3
1
e . 55Ves g 2 // / switching
4 1 /7// Lt
3 MIN ° ,/
2 -1
1 -2
55 -35 -15 5 25 45 65 85 105 125 ° 50 100 150 200
°C pF
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74ABT646

tpiz v Temperature (Tams)
Cy = 50pF, 1 Output Switching
DIR to An or DIR to Bn

°
8 MAX
I e,
7
[} ASVeo
i
]
e, 85Voo
3
2 MIN
1
0
55 -35 -15 5 25 45 65 85 105 125
°C
tpLz vs Temperature (Toymp)
Cy. = 50pF, 1 Output Switching
10 DiR 1o An or DiR 1o Bn
°
s MAX
S B —
7
[
] 45V,
2 B T —— rivig
4 -
3
2 | MIN
o B—
1
0

-5 -35 -15 & 25 45 65 85 105 125

°C

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

-55 -35 -15 8 25 45 65 85 105 125

°C

Adjustment of tpyz for
Load Capacitance/# of Outputs
DIR to An or DIR to Bn

8
7 8 switching
4 switching
6 1 switching
5
2 4
&
3
i -
. -
[
-1
-2
[ 50 100 150 200

pF

Adjustment of tp 7 for
Load Capacitance and # of Outputs Switching
DiR to An or DiR to Bn

5

‘ // :'mm‘s
g3 // 1 hd
£, ]
L =

ol =]

-1

-2

° 50 100 150 200
pF

Adjustment of tn y for
1l'.oad Capacitance and # of Outputs Switching

8 switching
) s R
HE ///
1. s

§ L~ 7
y

pF
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74ABT646

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

35
3

P e e L

2= 8.5Voo
15
1

55 -35 -18 5 25 45 65 05 105 125
°C
Vouv and Vg p vs Load Capacitance
v°c=5v, V.. =01to 3V

125°C

25°C

-85°C

volts
og-;ngugaau

125°C
25°C
-55°C

Offsetin ns

Adjustment of tpy_for
“l’.oad Capacitance and # of Outputs Switching

8 / 8 switching
] 4 switching
(]
L /
4 // /
1 switching
. / / - /
/ 7 e
(] ,/
-2
[} 80 100 150 200
pF
Voup @nd Vouy vs Load Capacitance
Vec =5V, Viy=0to 3V
L]
s
— ;géc
‘4 -55°C
3
2
1
]
-1 | — ; séc
2 ~85°C
] 50 100 150 200

pF
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Philips Semiconductors Advanced BiCMOS Products
S

Octal bus transceivetr/register, inverting (3-State)
L

Preliminary specification

74ABT648

FEATURES QUICK REFERENCE DATA
» Combines 74ABT245 and 74ABT374 CONDITIONS

type functions in one device SYMBOL PARAMETER Torm, = 25°C; GND = OV TYPICAL | UNIT
* Independent registers for A and B = -

LH Propagation delay 5

buses i | Anio b orBa e An | CL=50PF; Voo =5V 5.9 ns

« Multiplexed real-time and stored data -
N Cn Input capacitance Vy= 0V or Vg 4 pF

« Output capability: +64mA/-32mA CP, S, OE, DIR
« Latch-up protection exceeds 500mA c /O capacitan V=0V or Ve 7 pF

per Jedec JC40.2 Std 17 vo pactance
» ESD protection exceeds 2000 V per lecz Total supply current Outputs Disabled; Vg = 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 74ABT648 high-performance 24-pin plastic DIP (300mil) -40°C to +85°C 74ABT648N
BICMOS device combines low static 24-pin plastic SOL (300mil) 40°C to +85°C 74ABT648D
and dynamic power dissipation with high
speed and high output drive. PIN DESCRIPTION
The 74ABT648 Transceiver/Register PIN NUMBER SYMBOL . NAME AND FUNC.TION
consists of bus transcaiver circuits with 1,23 CPAB/CPBA Clock input A to B/ Clock inputB to A
Inverting 3-State outputs, D-type flip- 2,22 SAB/SBA Select input A to B/ Selectinput Bto A
flops, and control circuitry arranged for . -
multiplexed transmission of data directly 3 DIR Direction control input
from the input bus or from the internal 4.5.6,7 A0-A7 Data inputs/outputs (A side)
registers. Data on the A or B bus will be 8,9,10, 11
clocked into the registers as the appro- 20, 19, 18, 17 Bo-B7 Data inputs/outputs (B side)
priate clock pin goes High. Output En- 16, 15, 14, 13
able (OE) and DIR pins are provided to 21 OE Ouput enable input
control the transceiver function. In the
transceiver mode, data present at the 12 GND Ground (OV)
high impedance port may be stored in 24 Vee Positive supply voltage
either the A or B register or both.
(continued)

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

1 [24] Ve

BT ML gg

slslaloiialolalalia!

GND |12

Top View

20 19 18 17 16 15 14 13

-

-

4 5 6 7 8 9 101
dddddidd
 —] CPABM A1 A2 A3 A4 A5 AS A7 . pra ;,2v o
2 —1 saB 1?>
3— oR E > 6]
23 —14 cpBA A A
22-—Jsm\ 5 Ll 1
s
= % 80 B1 B2 B3 B4 BS B6 BY % 1
TTTT 7779 2 y
0
1
13
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74ABT648

The select (SAB, SBA) pins determine
whether data is stored or transferred
through the device in real-time. The DIR
determines which bus will receive data
when the OE is active Low. In the isola-
tion mode ( OE = High), data from Bus

A may be stored in the B register and/or
data from Bus B may be stored in the A
register. Outputs from real-time, or
stored register will be inverted. When
an output function is disabled, the input
function is still enabled and may be

used to store and transmit data. Only
one of the two buses, A or B may be
driven at a time. The following ex-
amples demonstrate the four funda-
mental bus management functions that
can be performed with the 74ABT648.

FUNCTION TABLE
INPUTS DATA /O
OPERATING MODE
OE DIR CPAB CPBA SAB SBA A0-A7 B0-B7
X X T X X Input Unspecified* Store A, B unspecified*
X X X T X X Unspecified* Input Store B, A unspecified*
H X T T X X Inout Input Store A and B data
H X HorL HorL X X P Isolation, hold storage
L L X X X L Outout nout Real time B data to A bus
L L X HorL X H P P Stored B data to A bus
L H X X L X Inoat Outout Real time A data to B bus
L H HoL X H X P P Stored & data to B bus

H = High voltage level

L = Low voltage level

X =Don't care

T= Low-toHigh clock transition

* = The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always
enabled,i.e., data at the bus pins will be stored on every Low-toHigh transition of the clock.

—

OF DIR CPAB CPBA SAB SBA

OF DIR CPAB CPBA SAB SBA

—

OFE DIR CPAB CPBA SAB SBA

REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUSBTOBUSA BUSATOBUSB A,B,ORAANDB TOAORB
11 mln T W
I\
A\l v 14
LI L] - - LI L]
BUS A BUSB BUS A BUSB BUSA BUSB BUS A BUSB

—

OF DIR CPAB CPBA SAB SBA

L L X X X L L H X X L X L H T X L X L L H HolL X H
L x x Tt x x L H Holk X H X
H x Tt t x X
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LOGIC DIAGRAM

bR_s | —q

=By

CPBA 23 No.
EB Do
TR E—— L
CPAB_1 .
SAB__ 2 D o E
ARTLALAAALAARARAARAALANANNAANAN W\ A S R R R R R S E N N NN NN NN NN SE NN
1 of 8 Channels
1D

>

A°
FEOEPEE OO LIPS PP LEII LI Yy

o

1D

LEOLEOEL PO ELEE8PIEILE8227, t

L4
7
’

vw

> C1

Q

Q

c14

~\\\\\\\\\\\\\\\\\\\\\\\\]\ AN

v

20

A
\ 4

N
ATTLALLLLALLLLLLARALLR LA RN RN

\A4

—

To 7 other channels
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Octal bus transceiver/register, inverting (3-State) 74ABT648
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \"
ik DC input diode current Vi<0 -18 mA
Vv 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
Teg 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.

. 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.

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

N

w

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LTS UNIT
Min Max

Vee DC supply voltage 45 55 \"
Vv, Input voltage 0 Vee '
ViH High-level input voltage 20 v
Vi Input voltage 0.8 \'
lon High level output current 32 mA
oL Low level output current 64 mA

AVAV Input transition rise or fall rate 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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Octal bus transceiver/register, inverting (3-State) 74ABT648

DC ELECTRICAL CHARACTERISTICS

LUMITS
SYMBOL PARAMETER TEST CONDITIONS Tup =426 | Tamb =40°C |y
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo = 4.5V; 1k =-18mA 09 | -12 12 [
Vec =4.5Viloy=-3mA; V=V, orViy 25 | 35 25
Vou High-level output voltage Vec =5.0V;loy=-8mA; V=V orVy 30 | 40 3.0 v
Voc =4.5V; oy =-32mA; V| = Vj_or Vi 20 | 26 20
Voo Low-level output voltage Vec =4.5V;lo =64mA; V=V orV)y 042 | 055 0.55 \"
Input Control pins | Veg =5.5V; V; = GND or .5V $0.01 | £1.0 £1.0
h leakage pA
current Data pins Vec =5.5V; V, = GND or 5.5V 5 100 100
I +1ozn | 3-State output High current Vec =5.5V; Vo =2.7V; V| = VL orViy 5.0 50 50 RA
Il +loz | 3-State output Low current | Vec =5.5V; Vo =0.5V; V=V or Vi 5.0 | -50 50 | pA
lo Short-circuit output current! | Vec = 5.6V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lcch Vee = 5.5V; Outputs High; V, = GND or Vg 0.5 50 50 HA
leoL Quiescent supply current Vec = 5.5V; Outputs Low; V; = GND or Vo 20 30 30 mA
locz x:’g Zzg\érc\’,z;pm 3-Snte; 05 | 50 5 | pa
Alog Additional supply current per One input at 3.4V, . 03 15 15 mA
input pin? other inputs at Vg or GND; Vg = 5.5V
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 bus transceiver/register, inverting (3-State) 74ABT648
AC CHARACTERISTICS
GND = OV; tR = tF = 2.5ns; cL = SOPF. RL’ 500Q
74ABT648
T.,b=+25°c T.,.,=-4O°Cb485°c
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Voo = +5.0V 0.5V UNIT
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 125 200 125 Mhz
torH Propagation delay _ 22 78
w | CPASoBrorcPeawA | Mot | 87 ) S5 | 20 | &% | s | ™
toun Propagation delay 10 35 5.0 1.0 6.0
oL An'to Bn or Bn to An Wavetonn 2,3 17 | 42 | s5 17 62 ne
toin Propagation delay 1.7 46 5.9 17 6.9
tohL SAB to Bn or SBA to An Wavsform 2, 3 25 5.3 6.8 25 7.8 ns
tozn Output Enable time Waveform 5 14 38 5.3 14 6.3 ns
ta OE toAn or Bn Waveform 6 27 5.1 6.4 2.7 7.5
tozn Output Enable time Waveform § 19 4.2 5.4 1.9 6.4 ns
oz DIR to An or Bn Waveform 6 29 56 6.9 29 7.8
tonz Output Disable time Waveform 5 4.2 6.2 7.3 4.2 8.3 ns
torz OEtoAnorBn Waveform 6 37 5.7 7.0 3.7 7.5
oz Output Disable time Waveform 5 2.1 42 6.7 2.1 7.4 ns
oz DIR to An or Bn Waveform 6 21 45 7.2 2.1 8.2
AC SETUP REQUIREMENTS
GND = 0V; tg =tg = 2.5ns; C_ = 50pF, R = 500Q
74ABT648
Toamb = +25°C Tomb = -40° C 10 485°C
SYMBOL PARAMETER WAVEFORM Ve 2 150V T SOV 205V UNIT
Min Typ Max Min Max
t(H) Setup time , High or Low 3.0 1.5 3.0
) #n to CPAB or Bn to CPBA Waveform 4 25 1.0 25 ns
th(H) Hold time, High or Low 0.0 -1.0 0.0
(L) An to CPAB or Bn to CPBA Ml 00 | -10 0.0 ns
tw(H) Pulse width, High or Low Waveform 1 35 25 35
L) CPAB or CPBA avelorm 40 | 30 4.0 ns
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AC WAVEFORMS
(Vm = 1.5V, Vjy = GND to 3.0V)

SBA or SAB Vu Vu
oL tph
An or Bn Va Va
Vlmuform 1. Propagation Delay, Clock Input To Output, Waveform 2. Propagation Delay, An or Bn to Bn or
Puqudm.mdMnlnanmockFroqu‘ncy An and SBA or SAB to An or Bn
tmerio__i05% SN e I T v Y
o tp t,(H) 4 thH) t,0 {0

oV 1°h
AnorBn Vu Vu AnorBn CPBAor vulx—ﬂ Ve
CPAB

Wmlorm 3. Propagation Delay, An or Bn to Bnor

An and SBA or SAB to An or Bn Waveform 4. Data Setup And Hold Times
: t t | : E Tpz t trz
- 5,. PZH -+ Von-0.3V w
or V o +0.3V
An or Bn o
Waveform 5. 3-State Output Enable Time To High Waveform 6. 3-State Output Enable Time To Low
Level And Output Disable Time From High Level Level And Output Disable Time From Low Level

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

TEST CIRCUIT AND WAVEFORMS

Vec
T proom! k tw | o AWPm
o.ur #53;;‘ Ve Vu Vu
10% 10% ov
..I_ - tr ) "—' )
Test Circuit For 3-State Outputs e _1 | 0 e "
90% 90%
SWITCH POSITION posmve v
TEST SWITCH 10% 4 10%
ty | ov
torz closed
tr closed V=15V
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R.= Load resistor; see AC CHARACTERISTICS for value. FAMILY PR — . . .
C_= Load capacitance includes jig and probe capacitance; mplitude | Rep. Rate w R F
see AC CHARACTERISTICS for value. 74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
Ry = Termination resistance should be equal to Zg of
pulse generators.
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Preliminary specification

Octal bus transceiver/register, inverting (3—State)

74ABT648

tpLy vs Temperature (Tamp)
C = 50pF, 1 Output Switching

o CPAB to Bn or CPBA to An
8 —
7 1]
il
[ —
1
o]
L —
._’—’-
ol
3 1
2
1

&5 35 -15 5
°C

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

MAX

45Vcc
5.5Vee

25 45 65 85 105 125

°C

w© CPAB to Bn or CPBA to An
°
e | — MAX
7
. | t— 45Veo
! -1 s ce
5 e
4 — N
3 I O B e
2
1
85 -35 -15 8 25 45 65 85 105 125
°C
tpLy vs Temperature (Tome)
Cy = 50pF, 1 Output Switching
, An to Bn or Bn to An
6 — MAX
5 —/—
. — 4.5Vcc
I 5.5V,
2 . ] oc
et
2 ——
I MIN
1 —
)
85 -35 -15 5 25 45 65 85 105 125

Adjustment of tpy for
Load Capacitance and # of Outputs Switching

CPAB to Bn or CPBA to An
4 8 switching
3 T == 4 switching
g 2 ///j/‘ 1 switching
i, 7
5 //
° Z
-1
-2
[ 50 100 150 200

pF

Adjustment of tpy for
Load Capacitance and # of Outputs Switching
CPAB to Bn or CPBA to An

8

7

6 __~ 8switching

L 4 g
2a
£, A _—
g 2 /// | 1 switching

N //

o

~
-1
-2
(4] 50 100 150 200

pF

Adjustment of tpy for
Load Capacitance and # of Outputs Switching

. An to Bn or Bn to An

4 8 switching

3 = 4 switching
2 2 ////tf/‘ 1 switching
£
I V//

0 A

/
-
-2
o 50 100 150 200

pF
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Octal bus transceiver/register, inverting (3—State)

74ABT648

tpur Vs Temperature (Tamp)
Cy. = 50pF, 1 Output Switching

o Anto Bn or Bnto An

7

e MAX

5

48V

24 55Voo

3

2 MIN

1

0

-85 -35 -15 5 25 45 65 065 105 125

°C

tpLu vs Temperature (Tomp)
Cy = 50pF, 1 Output Switching
SAB to Bn or SBA to An

7 Max
//
L —
45V,
s 5.5V,
/" L] b
24— =
3
— N
2 -
1
[

-85 -385 -15 & 25 45 65 85 105 125

°C

tpu vs Temperature (Tam)
C = 50pF, 1 Output Switching
SAB to Bn or SBA to An

4 — MAX

7 | 4—

8 T 4.8Voo
wsl +——TT T | 55Veo
€ et

4

3 MIN

2

1

-85 -35 -15 & 25 45 65 85 105 125

°C

Adjustment of tpy_ for
Load Capacitance and # of Outputs Switching

o An toBnorBnto An
7
. A 8 switching
5 > 4 9
24 //
.§ s =
1 switching
g 2 - // /
1 ] 7/
N
P
-1
-2
] 50 100 150 200
pF
Adjustment of tp y for
Load Capacitance and # of Outputs Switching
. SAB to Bn or SBA to An
5
4 __—1 8 switching
—
3 14 switching
> —

___— 1switching

/l/,,
—

Offset in ns
- N

0 ]

-1

-2

° 50 100 150 200
pF

Adjustment of tpyy_ for
Load Capacitance and # of Outputs Switching
SAB to Bn or SBA to An

8

7

(] 8 switching

] 4 switchi
2 4 //, / swienne
£ ]

3 !
g , /; __—1 1switching

1 — %

0 Z

y
-1
-2
[ 50 100 150 200
pF
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Octal bus transceiver/register, inverting (3—State)

74ABT648

tpzy vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
o OE to An or OE to Bn
7
. | MAX
_,—————————_
[

» | — 45V
s | "1 5.5Vee
2 MIN

———'_'_—_-_—‘
1
0
-85 -35 -15 5 25 45 65 85 105 125
°C
tpzL vs Temperature (Tame)
Cy = 50pF, 1 Output Switching
. OE to An or OE to Bn
8
MAX
7
[ 45V
2s 55Voo
4
3 MIN
2
1
-85 -35 -15 5 25 45 65 05 105 125
°C
tpyz Vs Temperature (Tame)
Cy = 50pF, 1 Output Switching
10 OE to An or OE to Bn
]
8 MAX
7
2 45Vec
] 5.5V
s
T MIN
4
3
55 -35 -15 5 25 45 €5 85 105 125
°C

Offsetin ns
- N

Offset in ns

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching

. OE to An or OF to Bn

s
. -~ 8 switching
///« 4 switching
T e

T

«

\
\

] 50 100 150 200
pF

Adjustment of tpz for
Load Capacitance and # of Outputs Switching

. OE to An or OE to Bn
4 8 switc|
. " e
s // ]| 4swiching
N _— | —
3 A 1 switching
2 ~
1 /// //
) ,//
-1
-2
0 80 100 150 200
pF

Adjustment of tpyz for
Load Capacitance and # of Outputs Switching

. OE to An or OE to Bn

7 8 switching

8 _ 43m"‘"9

* // s
24 ~
==

2 A

1 /

0

-1

-2

° 50 100 150 200

pF
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Octal bus transceiver/register, inverting (3—State)

74ABT648

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

-85 35 -16 8
°C

0 OE to An or OFE to Bn
[
MAX
7
L] 4.8Voo
—— 8.5Voo
s
2
4 MN
3
2
1
°
-85 -35 -15 5 25 45 65 05 105 125
°C
tpzy vs Temperature (Tomp)
Cy = 50pF, 1 Output Switching
. DIR to An or DIR to Bn
7
R L MAX
48V
s —
24 88V
et
3
- MIN
2
1
0
55 -35 -15 5 25 45 65 85 108 125
°C
tpz vs Temperature (Tomp)
C = 50pF, 1 Output Switching
" DIR to An or DIR to Bn
10
°
s MAX
7
28 48Veo
s 5.5V
4
3 MIN
2
1

25 45 65 85 108 125

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

’ OE to An or OE to Bn
s
8 switching
: | 4 swhching
2 // 1 g
53 = -
g 2 / /
1 /,////
N
7
-1
-2
° 50 100 150 200

pF
)

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

s

4 8 switching

3 ,/ 4 9
:, g
£ L 4+
I ==

0 /

P
-1
-2
° %0 100 150 200
pF

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

8

7

[}

8
[ ___~ 8 switching
H /’//. 4 switching
g 2 /// 1 1 switching

1 L —

—
ol =~
/
-1
-2
[ 50 100 150 200
pF
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Octal bus transceiver/register, inverting (3—State)

74ABT648

tpyz vs Temperature (Tams)
Cy = 50pF, 1 Output Switching
DIR to An or DIR to Bn

°
8
7 Max
8
ASVeo
5
2
4 88V
3
I B— MIN
2
1
0

-85 -35 -15 3 25 45 65 85 105 125

°C
tprz vs Temperature (Tamp)

Cy = 50pF, 1 Output Switching
DIR to An or DIR to Bn

-
o

°

. MAX
. -

]

45V,

! s B . ————— o
4 85V
3

2

1

[

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

°C
tnuu vs Temperature (Tamp)
Cy, = 50pF, 1 Output Switching
5
4
— A5V
2 ,\’,.;/—” — Py
:/4"/"

3

2

-85 -35 -18 5 25 45 65 85 105 125

°C

Offsetin ns

Offsetin ns

Adjustment of tpyz for
Load Capacitance/# of Outputs
DIR to An or DIR to Bn

8

7 8 switching
: - 2 s
. Za

3 //

2 )z

. =

o

-1 /

_20 50 100 150 200

pF

Adjustment of tp 7 for
Load Capacitance and # of Outputs Switching
DIR to An or DIR to Bn

5
. I i
: ] e
2 /7//
1 // //4/
o| =
-1
-2
[ 50 100 150 200

pF

Adjustment of tr y for
Load Capaci and # of Outputs Switching
1

9 8 switc|
4 swﬂcmrn\g
1 switching

—
=

/
Ny d
zZ

0 50 100 150 200
pF
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Octal bus transceiver/register, inverting (3—State)

74ABT648

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

4
3s
3 S
~_|
225 48V
2 —
8.5Voo
15
1
55 -35 -15 S5 25 45 65 85 108 125
°C
Vouv and Vg p vs Load Capacitance
Vec =5V, Vin=0to 3V
]
as
4 125°C
38 |_—* 25°C
. [ —s5°C
g 25
2
15
125°C
1 ——— [P
0s 1 Zssoc
0 |
0 50 100 150 200
°C

Offsetinns

Offset In ns
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A 33
°
M 7 1 switching
7 7
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M 7
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o ==
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Philips Semiconductors Advanced BiCMOS Products Objective specification
0
Transceiver/register, inverting (3-State) 74ABT651
L A
FEATURES QUICK REFERENCE DATA
« Independent registers for A and B
CONDITIONS
buses SYMBOL PARAMETER Toumy = 25°C; GND = OV TYPICAL | UNIT
* The 74ABT651 is the inverting ver- t "
X LH Propagation delay _ . _
sion of the 74ABT652. te. | CPAB or CPBA to An or Bn Cy =50pF; Vg = 5V 5.4 ns
* Multiplexed real-time and stored data c Input capacitance F
« 3-State outputs W Vi=0VorVee 4 P
+ Output capability: +64mA/-32mA Cour | Output capacitance Vi=0V or Vg 7 pF
+ Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 lccz | Total supply current Outputs Disabled; Vgc =5.5V| 500 nA
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and ORDERING INFORMATION
200 V per Machine Model PACKAGES TEMPERATURE RANGE ORDER CODE
DESCRIPTION 24-pin plastic DIP (300mil) -40°C to +85°C 74ABT651N
The 74ABT651 high-performance 24-pin plastic SOL (300mil) -40°C to +85°C 74ABT651D
BiCMOS device combines low static
and dyranic powerdsipaton i h . piN DESCRIPTION
P 9 P ve. PIN NUMBER SYMBOL NAME AND FUNCTION
The 74ABT651 Transceiver/ Register 1,23 CPAB/CPBA Clock input A to B/ Clock input B to A
consists of bus transceiver circuits with 2,22 SAB/SBA Select input A to B / Select input B to A
3-State, inverting outputs, D-type flip- -
flops, and control circuitry arranged for 3,21 OEAB/OEBA Output enable inputs
multiplexed transmission of data directly 4,5,6,7 . .
from the input bus or the internal regis- 8,9, 10, 11 A0-A7 Data inputs/outputs (A side)
ters. Data on the A or B bus will be 20 19 18,17 - .
clocked into the registers as the appro- 16 15. 14 13 Bo-B7 Data inputsioutputs (B side)
priate clock pin goes High. Output En- ——
able (OEAB, OEBA) and Select (SAB, 12 GND Ground (V)
SBA\) pins are provided for bus manage- 24 Vee Positive supply voltage
ment.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
’:‘_h EN1(BA)
CPAB II m Vee 4 5 6 7 8 9101 - EN2AB)
D ce
2 CPBA as
saB [z 23] 3 i g g % i i i =
oeas [3] 22] gpA AD A1 A2 A3 A4 AS AG A7 . 5:
n [4] 21] GEBA . r
1—]cPaAB 20
m (5] 2] 8o 2—) san LN R T
o s 1
Az [e] 19] B1 3—] oers o l
23— cPBA =1 2y
a [T 18] B2 22 —1sBa s g&
m (8] 17] 83 21 —d OEBA . 1
as [9] 6] Ba BO B1 B2 B3 B4 BS B6 B7 ? 3
. . Piiiiiid : e
ar 1] 14] 85 L epon
20 19 18 17 16 15 14 13 10 14
ano [i2 13] 67 Vee = Pin 24 S
GND = Pin 12 L pas
Top View

April 22, 1991

191



Philips Semiconductors Advanced BiCMOS Products

Objective specification

Transceiver/register, inverting (3-State)

74ABT651

FUNCTION TABLE
0
MFUTS - DATA I OPERATING MODE
OEABOEBA | CPAB CPBA | SABSBA An Bn
L H HorL Horl X X Isolation
L H 1 1 X X Input Input Store A and B data
X H T HorlL X X Inout Unspecified Store A, Hold B
H H 1 1 "X P output * Store A in both registers
L X HorlL T X X | Unspecified Hold A, Store B
L L T T X * |output® Input Store B in both registers
L L X X X L out Real time B datato A b
put Input eal time ata to us
L L X Horl X H P Stored B data to A bus
H H X X L X Output Real time A data to B bus
H H HorL X H X Input P Store A data to B bus
HorL Horl H H Stored A data to B bus
HoL ' o Output | Output Stored B data to A bus

H= High voltage level
L= Low voltage level

*= The data output function may be enabled or disabled by various signals at the OEBA and OEAB inputs. Data input functions are always

enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.

T =Low-to-High clock transition
X = Don't care

** If Select control = L, then clocks can occur simultaneously. If Select control = H, the clocks must be staggered in order to load both

registers.

The following examples demonstrate
the four fundamental bus-management
functions that can be performed with

The select pins determine whether data
is stored or transferred through the de-
vice in real time.

The output enable pins determine the
direction of the data flow.

the 'ABT651.
REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUSBTOBUSA BUSATOBUSB A,B,ORAANDB TOAORB

— 1 M |—

A |—\ ,‘ A

Al L4
LJ L L

BUSA BUSB BUSB BUS A BUS B BUS A BUSB

OEAB OEBA CPAB CPBA SAB SBA
L L X X X L

|| UL
m

OEAB OEBA CPAB CPBA SAB SBA
H H X X L X

—

OEAB OEBA CPAB CPBA SAB SBA
X H T X X X
L X X T X X
L H T T X X

—

OEAB OEBA CPAB CPBA SAB SBA
H L HorL HorL H H
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Transceiver/register, inverting (3-State) 74ABT651

LOGIC DIAGRAM
BEBA 21
OEAB —3 >
cPBA -2 kel o
CPAB —1 [2:
sAB —2 —Do-@
SIS vy
§ 1 of 8 Channels pry §
3 €1 i
N ! N
N N
N N
! I i
An N N Bn
: 3
N \
E 1D E
3 1 N
N Q 1 i
N !
N { 3
E“‘\ Prassssssssssssss iR Ry
To 7 other channels
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 -1.210 +7.0 v
lok DC output diode current Vo<0 50 mA
Vour DC output voltage? output in Off or High state 0510 +5.5 v
lout DC output current output in Low state 128 mA
Teyg 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.

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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Transceiver/register, inverting (3-State) 74ABT651

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LMrTs UNIT
Min Max
Vec DC supply voltage 45 55 v
' Input voltage 0 Veo v
Viy High-level input voltage 20 \"
Vi Input voltage 0.8 v
lou High level output current 32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Toms = 425°C Tamp = 4%°C | unir
Min | Typ | Max | Min | Max
Vik Input clamp voltage Ve =4.5V; 1 k=-18mA 09 | -1.2 1.2 \"
Vg = 4.5V; o = -3mA; V= Vy_or Vi 25 | 35 25
Vou High-level output voltage Vec =5.0V;lgu=-3mA; V=V, orVy 3.0 40 3.0 Vv
Voe = 4.5V; | gy = -32mA; V, = Vi or Vi 20 | 26 20
VoL Low-level output voltage Vec =4.5V; o =64mA; V| = V) or V| 042 | 055 0.55 \"
Input Control pins | Ve =5.5V; V, = GND or 5.5V 1001 | 1.0 1.0
h leakage pA
current Data pins Vee =5.5V; V, = GND or 5.5V 5 100 100
i+ lozn | 3-State output High current | Ve =5.5Vi Vg =2.7V; V= V) or Vi 5.0 50 50 KA
I +lozL | 3-State output Low current | Voc =5.5V; Vo =0.5V; V, =V or Vi, 50 | -50 50 | pA
lo Short-circuit output current! | Voo =5.5V; Vg = 2.5V 50 | 80 | -180 | -50 | -180 | mA
e Ve = 5.5V; Outputs High; V, = GND or Vo 05 50 50 pA
leoL Quiescent supply current Vee = 5.5V, Outputs Low; V; = GND or Ve 20 30 30 mA
- i o s [ | || m
Alec m: :i::l SUPPly current per ?r::;?::;t:(;?/\éc or GND; Ve = 5.5V 03 | 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 22, 1991 194



Philips Semiconductors Advanced BiCMOS Products Objective specification
1 —
Transceiver/register, non-inverting (3-State) 74ABT652

FEATURES QUICK REFERENCE DATA
* Independent registers for A and B CONDITIONS
buses SYMBOL PARAMETER T = 25°C; GND = OV TYPICAL | UNIT
« Multiplexed real-time and stored data "
toLH Propagation delay 3 _
« 3-State outputs tm | CPABorCPBA to AnorBn | Ot =50PF: Voo =5V 54
« Output capability: +64mA/-32mA Cn | Inputcapacitance V=0V or Vee 4
* Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 Cour | Output capacitance V=0V or Vec 7
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and lccz | Total supply current Outputs Disabled; Voo =5.5V| 500
200 V per Machine Model
DESCRIPTION ORDERING INFORMATIOb.lr - pe———
The 74ABT652 high-performance PACKAGES EMPERATURE RANGE
BiCMOS device combines low static 24-pin plastic DIP (300mil) -40°C to +85°C 74ABT652N
and dynamic power dissipation with 24-pin plastic SOL (300mil) -40°C to +85°C 74ABT652D
high speed and high output drive.
The 74ABT652 Transceiver/ Register PIN DESCRIPTION
consists of bus transceiver circuits with PIN NUMBER | SYMBOL NAME AND FUNCTION
3-Stat7 C:utputs. D-type ‘f’li?-ﬂops'. a:\d g 1,23 CPAB/CPBA Clock input A to B / Clock input B to A
control circuitry arranged for multiplexe - -
transmission of data directly from the 2,22 SAB/SBA Selectinput A to B/ Selectinput Bto A
input bus or the internal registers. Data 3,21 OEAB /OEBA Output enable inputs
on the A or B bus will be clocked into 4,5,6,7 . .
the registers as the appropriate clock 8,9, 10, 11 AG-A7 Data inputs/outputs (A side)
pin goes High. Output Enable (OEAB, - -
OEBA] and Select (SAB, SBA) pins are | 2o 121217 | B0-B7 Data inputs/outputs (B side)
provided for bus management. ——
12 GND Ground (0V)
24 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
F2 ENIBA)
ceas [1] 24] ve. 456 7 8 91011 . ]
;-]
sas [z 23] cppaA ”3“’#’ =12
oeas [3] 22] spA AD A1 A2 A3 A4 AS AS A7 :——?u
ho E E OEBA 1—j]cpPaB —i-lm r
Al E E BO 2—saB ] ; < |5 0] -4
1
» [ 19) &1 2] ome |E:,,‘...?|
a % 0] &2 22— spA i )
M (s 17] B3 21 —d oEBA . %
as [9] 5] B4 BO Bl B2 B3 B4 B5 BS B7 7 ——
= = ERREEEL : £
m 14] 86 20 19 18 17 16 15 14 13 g == "
aNo [12 13) B7 1~
Ve =Pin24 5
GND = Il’?n 12 1“"1: 1
Top View

April 22, 1991

195




Philips Semiconductors Advanced BiCMOS Products

Objective specification
Transceiver/register, non-inverting (3-State) 74ABT652
FUNCTION TABLE
INPUTS DATA IO OPERATING MODE
OEAB OEBA CPAB CPBA SAB SBA An Bn
L H HorL Horl X X Isolation
L H 1 ? X X Input Input Store A and B data
X H T Horl X X Input Unspecified Store A, Hold B
H H 1 1 "X P output * Store A in both registers
L X HorL T X X | Unspecified Hold A, Store B
L L T t X = |output® Input Store B in both registers
L L X X X L Out Real time B data to A
put Input eal time ta to A bus
L L X HorL | X H P Stored B data to A bus
H H X X L X Outout Real time A data to B bus
H H Horl X H X Input P Store A data to B bus
Horl Horl H H Stored A data to B bus
HoL Output | Output Stored B data to A bus

H = High voltage level
L= Low voltage level

*= The data output function may be enabled or disabled by various signals at the OEBA and OEAB inputs. Data input functions are always

enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.

T =Low-to-High clock transition
X = Don't care

** If Select control = L, then clocks can occur simultaneously. If Select control = H, the clocks must be staggered in order to load both

registers.

The following examples demonstrate

The select pins determine whether data

The output enable pins determine the

the four fundamental bus-management s stored or transferred through the de-  direction of the data flow.
functions that can be performed with vice in real time.
the 74ABT652.
REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUS B TOBUS A BUSATOBUSB A, B,ORAAND B TOAORB
wml Nem ~1m 1M
A
A L4
BUSA BUSB BUSA BUSB BUSA BUSB BUSA BUSB

OEAB OEBA CPAB CPBA SAB SBA
L L X X X L

—

OEAB OEBA CPAB CPBA SAB SBA
H H X X L X

OEAB OEBA CPAB CPBA SAB SBA
X H T X X X
L X X ) X X
L H T T X X

—

OEAB OEBA CPAB CPBA SAB SBA
H L HorL HorL H H
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Transceiver/register, non-inverting (3-State) 74ABT652

LOGIC DIAGRAM
OEBA 21
OEAB 2: >
CPBA = Do
SBA ‘D"'&‘
e kagne
PR . ECEUPEVETEUPPPRERI V¥ ¥ ALCPRRENUNUENNINNNRNNNL Y SO0
3 1 of 8 Channels Py :
: ] o1
: I ot 3
N o 3
An *S 3‘ Bn
3 c1 i
N Q — N
- . :
DO 1 TR AR A | | I v PURPRRRRRRRRRRRN § PO
\ 1 \
To 7 other channels
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 Y
I DC input diode current V<0 -18 mA
Vv DC input voltage® -1.210 470 \"
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0510 +5.5 \"
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 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 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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Transceiver/register, non-inverting (3-State) 74ABT652

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 \"
Vi Input voltage 0.8 v
lon High level output current -32 mA
lou Low level output current 64 mA
AVAV Input transition rise or fall rate 0 10 ns\V
Tamb Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Toms = 425°C Tamp = 49°C | unir
Min | Typ Max | Min | Max
Vik Input clamp voltage Voo =4.5V; | |k =-18mA 09 1.2 1.2 Vv
Voe = 4.5V; Loy =-3mA; V= V) or Vjy 25 | 35 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V or Vi 3.0 4.0 3.0 \'
Vec =4.5V;1gq=-32mA; V, =V orViy 20 26 20
VoL Low-level output voltage Vec =4.5V; o =64mA; V=V orViy 042 | 055 0.55 \"
Input Control pins | Vcc =5.5V; V= GND or 5.5V 10.01 | 1.0 1.0
h leakage pA
current Data pins Vee =5.5V; Vi =GND or 5.5V 5 100 100
Iy + oz | 3-State output High current | Vg =5.5V; Vo =2.7V; V| = Vi or Vi 5.0 50 50 HA
i +lozL | 3-State output Low current Vec =5.5V; Vo =0.5V; V=V orVyy 5.0 -50 -50 pA
lo Short-circuit output current! | Vec = 5.5V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lceH Vee = 5.5V; Outputs High; V; = GND or Vg 05 50 50 HA
leaL Quisscent supply current Ve = 5.5V; Outputs Low; V; = GND or Ve 20 30 30 mA
locz xlc‘__’ Zﬁgﬁ?’fu's 3-State; 05 | 50 50 | pA
oo | Reeratsopy ceroer | COROUASH oty os |15 | |15 | m
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 parity generator/checker (3-State)

FEATURES

» Combinational functions in one pack-
age

Low static and dynamic power dissi-
pation with high speed and high out-
put drive

« Output capability: +64mA/-32mA

» Latch-up protection exceeds S500mA
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 74ABT657 high-performance

Preliminary specification

74ABT657
X —
QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Toomy = 25°C; GND = OV TYPICAL | UNIT
toLH Propagation delay - . =
toHL Anto Bnor Bnto An Cy = 50pF; Voo = 5V 33 ns
Cin Input capacitance V=0V or Vg 4 pF
Cout | Output capacitance V=0V or Vg 7 pF
lecz Total supply current Outputs Disabled; Vo = 5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABTE57N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT657D

BiCMOS device combines low static and
dynamic power dissipation with high
speed and high output drive.

The 74ABTE657 is an octal transceiver
featuring non-inverting buffers with 3-
State outputs and an 8-bit parity gen-
erator/checker, and is intended for bus-
oriented applications. The buffers have
a guaranteed current sinking capability
of 64mA. The Transmit/Receive (T/R)
input determines the direction of the
data flow through the bidirectional trans-
ceivers. Transmit (active-High) enables
data from A ports to B ports; Receive
(active-Low) enables data from B ports
to A ports.

The Output Enable (OE) input disables
both the A and B ports by placing them
in a high impedance condition when the

OE input is High. The parity select
(ODD/EVEN) input gives the user the
option of odd or even parity systems.
The parity (PARITY) pin is an output
from the generator/checker when trans-
mitting from the port Ato B (T/R =
High) and an input when receiving from
port B to A port (T/R = Low). When
transmitting (T/R = High) the parity se-
lect (ODD/EVEN) input is set, then the
A port data is polled to determine the
number of High bits. The parity (PAR-
ITY) output then goes to the logic state
determined by the parity select (ODD/
EVEN) setting and by the number of
High bits on port A. For example, if the
parity select (ODD/EVEN) is set Low
(even parity), and the number of High
bits on port A is odd, then the parity

(PARITY) output will be High, transmit-
ting even parity. If the number of High
bits on port A is even, then the parity
(PARITY) output will be Low, keeping _
even parity. When in receive mode (T/R
= Low) the B port is polled to determine
the number of High bits. If parity select
(ODD/EVEN) is Low (even parity) and
the number of Highs on port B is:

(1) odd and the parity (PARITY) input is
High, then ERROR will be High, signi-
fying no error.

(2) even and the parity (PARITY) input
is High, then ERROR will be asserted
Low, indicating an error.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) -
1
- o ] pafiieand]
a0 [Z] 7] 8o 2 3456 8910 L:ausvmx
"G =1 HARRERE el
a3 71 82 AD A1 A2 A3 A4 AS A6 A7 ™ . ”
1A[0DD]
A3 [3] 20] 83 —R PARITY }|— 13 oalohe) —
as [ [19] GND 24— OE ERROR fo— 12 2. I% Wl
vee [ 5] ano 11— ODD/EVEN s { =
as (s} [17] 84 B0 B1 B2 B3 B4 BS Bs B7 e —
= e [TTTTTT] T .
A7 E E B6 [ ”
[— 23 22 21 20 17 16 15 14
ODD/EVEN [11] 13 87 — —=
ERROR |12' 73] paruty Ve =Pin7 ° 1:
TOP VIEW GND = Pin 18, 19 10
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Preliminary specification

Octal transceiver with parity generator/checker (3-State) 74ABT657
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
13 PARITY Parity output
11 ODD/EVEN Parity select input
12 ERROR Error output
1 TR Transmission/Receive input
2,3,4,5,6
N - rt 3-State ts
8,9,10 A0 - A7 A po outpul
23,22,21,20 B0 - B7 B port 3-State outputs
17, 16, 15, 14
24 OE Ouput enable input activelow
18, 19 GND Ground (0V)
7 Vee Positive supply voltage
FUNCTION TABLE
INPUT/
NUMBER OF INPUTS THAT ARE HIGH INPUTS OUPUT OUTPUTS
OE | /R |ODD/EVEN | PARITY | ERRO OUTPUTS MODE
L H H H 4 Transmit
L H L L b4 Transmit
0,2,4,6,8 L L H H H Receive
L L H L L Receive
L L L H L Receive
L L L L H Receive
L H H L ¥4 Transmit
L H L H 4 Transmit
1,3,6,7 L L H H L Receive
L L H L H Rsceive
L L L H H Receive
L L L L L Receive
Don't care H X X 4 ¥4 3-state
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off” state
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Preliminary specification

Octal transceiver with parity generator/checker (3-State) 74ABT657
LOGIC DIAGRAM
A =
& 2 —O—
A0 2 ’jd 23”
L N ~ ]
Al 3 |l I~ 2 gy
4 I F »7\‘-:‘ 21
A2 '—J B2
a3 S 1 2 83
[] L V"L—‘ | 17
M —21 —1 B4
as _8 L——g—‘ 21 %8s
9 [ Vhr‘ 1 15
A8 B8
A7 10 VC ’ﬁ:—l ey
N ~ ]
L
e e i
o>+
Do—-d>+
Do—pr->
Do—tr>H
Do—->—
oooEvER 2 pamty
Do
Dot - = Ewon
Ao
Vcc=Pin7
GND=Pin 18, 19
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Octal transceiver with parity generator/checker (3-State) 74ABT657

ABSOLUTE MAXIMUM RATINGS' 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
Ik DC input diode current Vi<0 -18 mA
Vv DC input voltage3 -1.210 +7.0 \
ok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 05t +5.5 v
lout DC output current output in Low state 128 mA
Taig Storage temperature range -6510 150 °C
NOTES:
" any other condiions beyond those dicaied under esommenced operaung Conditonst 1 no% MLed Lapobure > absore maximim resed condiions 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 LmITS UNIT
Min Max
Vee DC supply voltage 45 55 v
A\ Input voltage 0 Vee \"
Vin High-level input voltage 20 \"
Vi Input voltage 0.8 \"
loH High level output current -32 mA
loL Low level output current 64 mA
AVAV input transition rise or faii raie 0 5 nsivV
Tamb Operating free-air temperature range -40 +85 °C
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Octal transceiver with parity generator/checker (3-State) 74ABT657

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T‘;':;:,g’c UNIT
Min | Typ | Max | Min | Max
Vi Input clamp voltage Vee =4.5V; | x=-18mA 09 | -1.2 12 v
Vec =4.5V; lgy=-3mA; V=V orVy 25 35 25
Vou | High-level output voltage Vee =5.0V;loy=-3mA; V=V orVy 30 | 40 30 v
Voo =4.5V; lgy=-32mA; V| =V or Vi 2.0 26 20
Vo Low-level output voltage Vec =4.5V; 1o =64mA; V| = Vi or Viy 042 | 055 0.55 v
Input Control pins | Vec =5.5V: V; = GND or 5.5V +0.01 | +1.0 +1.0
h '::::gf Data pins Vgg =5.5V; V= GND or 5.5V 5 100 100 KA
lin + lozv | 3-State output High current | Voo =5.5V; Vo =2.7V; V| =V orVyy 5.0 50 50 pA
I +loz | 3-State output Low current Vee =5.5V; Vo =0.5V; V, = Vj or Viy 50 | -50 50 A
lo Short-circuit output current! | Veg =5.5V; Vg =25V 50 | 80 | -180 | 50 | -180 | mA
lecH Vce = 5.5V; Outputs High; V) = GND or Ve 05 50 50 A
lect Quiescent supply current Vgg = 5.5V; Outputs Low; V; = GND or Vg 20 30 30 | mA
- e || ]
Alec m:‘ ;'nnaz' supply current per S:geer'?::;:t;:/\éc or GND; Vo =55V 03 115 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 parity generator/checker (3-State) 74ABT657

AC ELECTRICAL CHARACTERISTICS
GND = OV; tg = t = 2.5ns; C_= 50pF. R = 500Q

74ABT657
Tomp = +25°C Tomp = ~40° C t0 +85°C|
SYMBOL PARAMETER TEST CONDITION Voo = +5.0V Voo = +5.0V 0.5V UNIT

Min Typ Max Min Max
torn Propagation delay 1.1 33 5.0 1.1 55
toy. | AntoBnorBnto An Waveform 2 1.2 3.0 43 1.2 48 ns
touy | Propagation delay 26 6.5 9.1 26 11.0
. | Anto PARITY Wavelorm 1.2 32 7.0 9.4 a2 113 ns
torn Propagation delay 1.7 5.0 6.8 1.7 77
. | ODD/EVEN to PARITY, ERROR Waveform 1,2 19 50 6.7 19 76 ns
toLH Propagation delay 53 9.2 12.1 53 15.1
. | Bnto ERROR Waveform 1,2 5.2 9.6 129 52 157 ns
toLH Propagation dela 28 6.0 8.1 28 10.1
£H | pARTY to ERADR Waveform 1,2 35 6.4 8.3 35 10.2 s
tozy Output Enable time? Waveform 3 1.3 38 5.6 1.3 6.7 ns
toz to High or Low level Waveform 4 1.9 44 7.0 1.9 8.2
toHz Output Disable time Waveform 3 3.1 5.1 7.0 3.1 10.5 ns
torz | from High or Low level Waveform 4 3.4 5.4 7.6 34 8.0

NOTE:

1. These delay times reflect the 3-State recovery time only and do not include the delay through the buffers and the parity check circuitry
which affect the ERROR output. To assure VALID information at the ERROR pin, time must be allowed for the signal to propagate through the
drivers (B to A), through the parity check circuitry (same as A to PARITY), and to the ERROR output. VALID data at the Eﬁﬂ%k pin 2(Bto A)
+ (A to PARITY).

AC WAVEFORMS

An, Bn An, Bn v
ODD/EVEN Vu Vu ODD/EVEN Vu -
PARITY . \ PARITY

PHL PLH 1 - t
PLH PHL
— An, Bn
PARITY, ERROR v v e v
' L v PARITY, ERROR Vu ]
Waveform 1. Propagation Delay for inverting Outputs Wavelorm 2. Propagation Delay for Non-inverting Outputs
t tpzH E‘ pHz 4, f t

An, Bn Von 0.3V An, Bn

PARITY, E““"“ PARITY, ERROR v“w.sv
Waveform 4. 3-State Output Enable Time To Low Level And
Waveform 3. 3-State Output Enable Time To High Level And
Output Disable Time From High Level Output Disabie Time From Low Level
NOTE: For all waveforms, V3= 1.5V.
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Preliminary specification

Octal transceiver with parity generator/checker (3-State) 74ABT657
TEST CIRCUIT AND WAVEFORMS
pooey )\i\k tw { o APV
= tra (t) L'm 0,:v

Test Circuit For 3-State Outputs

SWITCH POSITION
TEST SWITCH
torz closed
ez closed
All other open
DEFINITIONS

Ry = Load resistor; see AC CHARACTERISTICS for value.

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

Rr= Termination resistance should be equal to Zg7 of
pulse generators.

94 e

90%
POSITIVE v
PULSE L]
10% A
v

V=15V

Input Pulse Definition

FAMILY

INPUT PULSE REQUIREMENTS

Amplitude

Rep. Rate

te

74ABT 3.0v

1MHz

500ns

2.5ns

2.5ns
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Preliminary specification

Octal transceiver with parity generator/checker (3—State)

74ABT657

tpLy V8 Temperature (Tamp)
Cy. = 50pF, 1 Output Switching
An to Bn or Bn to An

2 s T
2
' LT
°

-85 -38% -15 S 25 45 65 85

°C

tpuL vs Temperature (Tymp)
Cy = 50pF, 1 Output Switching
An to Bn or Bn to An

-55 35 -15 S 25 45 65 65

°C

tpzn vs Temperature (Tym)
C = 50pF, 1 Output Switching
OE to An or OE to Bn

4.5Vco
85V

105 125

8.5V

MN

105 125

MAX

4.5Voc
5.5Voc

25 45 63 85 105 125

Adjustment of tpy for
Load Capacitance and # of Outputs Switching
Anto Bnor Bn to An

5

4 8 9
3 4 9
2 g D Py

\ P
i

Offsetin ns

-1

-2

o 50 100 180 200
pF

Adjustment of tpy_for
Load Capacitance and # of Outputs Switching

R An to Bn or Bn to An

N 8 switching

I\

I\
\

-1

-2
[ 50 100 150 200
pF

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching

. OE to An or OF to Bn
4 8 switching
3 ‘///‘ 4 switching
E . // A 1 switching
g 1 / /
Z -
oA
/
-1
-2
o 50 100 150 200
pF
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Octal transceiver with parity generator/checker (3—State) 74ABT657
tpzL vs Temperature (Tamb) Adjustment of tpz_for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
" OE to An or OE to Bn . OE to An or OE to Bn
¢ 4
MAX 8 switching
® 3 ’/ 4 9
7
; ;e e
fo o g ! = ///
8.5V,
‘ - oA
3 2
2 N -1
1 -2
&5 -35 15 S5 25 45 65 85 105 125 0 50 100 150 200
°C pF
tpuz Vs Temperature (Tamp) Adjustment of tpyz for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
12 OE to An or OE to Bn . OE to An or OE to Bn
1" 7 8 9
= 4 switching
© ] L — MAX s / 3 .
5
. ‘ -
H /
27
g 2
¢ A F—a— 45Voo 1
s 88Veo 0
4 =
N e I — N -; 7
2 -3
85 35 -15 5 25 45 65 065 105 128 ° 50 100 150 200
°C pF
tprz vs Temperature (Tamp) Adjustment of tpy 7 for
Cy = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
0 OE to An or OE to Bn . OE to An or OE to Bn
8 MAX 5
7 " A 5"""""“3
8 ;ﬁ: . N = // 1 switching
s H -
2 i 2 %
. —— MIN £, //
3
2 ° /
1 -1 >
) -2
-85 -35 -15 5 25 45 65 85 105 125 ° 50 100 150 200
°C pF
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Octal transceiver with parity generator/checker (3—State) 74ABT657
trn vs Temperature (Tamb) Adjustment of ty y for
. Cy = 50pF, 1 Output Switching 1!‘_md Capacitance and # of Outputs Switching
:f /, 8 switching
10
s ° IZa” [ ]
8
e’ p
va A5Voo 58 /7
e 5.5V, 4 L2
|t /;// < g 3 7 // =
N e 2 =
° P
4=z
-2 -
2 -3
55 -35 -15 5 25 45 65 85 105 125 ° 50 100 150 200
°C pF
trye vs Temperature (Tams) Adjustment of tyy for
N Cy = 50pF, 1 Output Switching ;_oad Capacitance and # of Outputs Switching
]
8 switching
25 4 1 4 switching
] . //
\.\_\_“ v 2 - — — ,
2 2 < '§ 2 //,/ ] 1 swiching
55Veo g 1 / / /
15 0 /
-1
1 -2
85 -35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
Vouv and Vo, p vs Load Capacitance Voue and Vg, y vs Load Capacitance
Vee =5V, Vi = 0 to 3V Vee =5V, Vin=0to 3V
45 .8
. | l | fosc .
,-ﬂké 25°C 125°C
el -55°C . 25°C
3 —55°C
28 e 3
£
f’ 2 2
" 1
1
125°C 0
0s 25°C 125°C
. - 25°C
° _55°C 1 *Fﬂj% e
-0.5 -2
0 50 100 150 200 0 50 100 150 200
°C pF
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10-bit D-type flip-flop; positive-edge trigger (3-State)

Objective specification

74ABT821

FEATURES

» High speed parallel registers with
positive edge-triggered D-type flip-
flops

Ideal where high speed, light load-
ing, or increased fan-in are required
with MOS microprocessors

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 74ABT821 high-performance
BiCMOS device combines low static
and dynamic power dissipation with
high speed and high output drive.

The 74ABT821 Bus interface Register
is designed to eliminate the extra pack-
ages required to buffer existing regis-
ters and provide extra data width for
wider data/address paths of buses car-

rying parity.

The 'ABT821 is a buffered 10-bit wide
version of the 'ABT374/'ABT534 func-
tions.

The 'ABT821 is a 10-bit, edge triggered
register coupled to ten 3-State output

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tomb = 25°C; GND = OV TYPICAL | UNIT
teLn Propagation delay C, = 50pF; Vg = 5V 5.4 ns
tPHL CPtoQn
Cw | Inputcapacitance V=0V or Vee 4 pF
Cour | Output capacitance Vi=0VorVee 7 PF
lecz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP -40°C to +85°C 74ABT821N
24-pin plastic SOL -40°C to +85°C 74ABT821D

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

oullers afe cesigned

to drive heavily loaded 3-State buses,

MOS memories, or MOS microproces-
sors.

The active Low Output Enable (OE)
controls all ten 3-State buffers inde-
pendent of the register operation. When
OE is Low, the data in the register ap-
pears at the outputs. When OE is High,
the outputs are in high impedance "off"
state, which means they will neither
drive nor load the bus.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
LN )
©E 1] #] v e B _be IJ
0o E 2| a0 2 23
o1 3] z] o1 2345678 9111 ‘_—m M'-—a
o2 [4] 7] a2 HEEEEEEEN = —
03 [3] %] a3 DO D1 D2 D3 D4 D5 D6 D7 D8 D9 p |3
“C SO B -
NE In]os Q0 Q1 Q2 Q3 Q4 Q5 o6 Q7 Q8 @9 b —=
D6
: ] os [TTTTTTTT] s —
o7 [5 [16] a7 23 22 21 20 19 18 17 16 15 14 0 |
D8 |10 Elos 9 16
D9 11 14| Q9 .
10 18
anp fiz 18] cP Vee = Pin 24 | [
E :] G?\ch=ll’ri‘n 12 n )
Top View
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10-bit D-type flip-flop; positive-edge trigger (3-State) 74ABT821

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output Enable input (active Low)
2,3,4, 56,7 R ;
8,9, 10, 11 Do-D9 Data inputs
14, 15, 16, 17, 18,
19,20, 21,22, 23 Q0-Q9 Data outputs
13 CP Clock Pulse input (active rising edge)
12 GND Ground (0V)
24 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
OPERATING MODE
OFE | CP | Dn | REGISTER Qo0-Q9
L T | L L ]
L t h H H Load and read register
L + X NC NC Hold
H + X NC z .
H T Dn Dn z Disable outputs

High voltage level

High voltage level one set-up time prior to the Low-to-High clock transition
Low voltage level

Low voltage level one set-up time prior to the Low-to-High clock transition
No change

Don't care

High impedance “off* state

Low-to-High clock transition

-H-’NX%‘!':’I
LN I I B I B B B ]

Not a Low-to-High clock transition
LOGIC DIAGRAM
0o D1 D2 D3 D4 DS 06 o7 D 09
2 3 4 5 6 7 9 10 "
D D o D D Uo D D D D
CP Qfy HCP G (cP @ (HcP @ HeP @ HcP @R HeP @ Hep @l Hep @l Hep ah
P
e ANy
23 Izz 21 20 19 18 17 16 15 14
Qo @ Qs o4 Qs a6 a7 o8 ]
Vec = Pin 24
GND = Pin 12
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10-bit D-type flip-flop; positive-edge trigger (3-State) 74ABT821

ABSOLUTE MAXIMUM RATINGS!: 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Ve DC supply voltage 051 +7.0 v
ik DC input diode current V<0 -18 mA
\f DC input voltage3 -1.210 +7.0 v
Tok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state -0.510 +5.5 v
lour DC output current output in Low state 128 mA
L™ 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 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 imum 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 LmITS UNIT
Min Max
Vee DC supply voltage 45 55 '
v Input voltage 0 Vee v
Vi High-level input voltage 20 \
ViL Input voltage 0.8 \
lon High level output current -32 mA
lou 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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10-bit D-type flip-flop; positive-edge trigger (3-State) 74ABT821
DC ELECTRICAL CHARACTERISTICS
LMITS
_ Tamb =-40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o +85°C UNIT
Min | Typ Max | Min | Max
Vi Input clamp voltage Ve =4.5V; | k=-18mA 09 | -12 1.2 v
Vcc =4.5V; IOH= -3mA; V|= VIL or VIH 25 29 25
VoH High-level output voltage Voo =5.0V; lgy=-3mA; V=V, or Vi 3.0 34 3.0 v
Vcc =45V, lOH =-32mA; V| = VIL or VIH 20 24 20
Voo Low-level output voltage Vec =4.5V; 1o =64mA; V, =V orVyy 042 | 055 0.55 v
I Input leakage current Vee =5.5V; V= GND or 5.5V +0.01 | +1.0 1.0 HA
lozn 3-State output High current Vec =5.5V; Vo =2.7V; V| =V orVy 5.0 50 50 HA
lozL 3-State output Low current Vec =5.5V; Vo =0.5V; V, = Vi or Vi 50 | -50 -50 pA
lo Short-circuit output current! | Ve = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lcch Ve = 5.5V; Outputs High; V; = GND or Vo 0.5 50 50 HA
leoL Quiescent supply current Vee = 5.5V; Outputs Low; Vi = GND or Ve 30 38 38 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 pin2 atVgg 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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L
9-bit D-type flip-flop with reset and enable; (3-State) 74ABT823
L _
FEATURES QUICK REFERENCE DATA
+ High speed parallel registers with CONDITIONS
positive edge-triggered D-type flip- SYMBOL PARAMETER Toms = 25°C; GND = OV TYPICAL | UNIT
flops
* Ideal where high speed, light load- :Hu: gga;::g;: on delay Cy = 50pF; Vg = 5V 5.4 ns
ing, or increased fan-in are required
with MOS microprocessors Cin Input capacitance V=0V or Vo 4 pF
= Output capability: +64mA/-32mA - Vie OV or V. E
+ Latch-up protection exceeds 500mA Cour | Output capacitance 1=V orYec 7 P
per Jedec JC40.2 Std 17 lecz Total supply current Outputs Disabled; Vgg = 5.5V 500 nA
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and
200 V per Machine Model ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
DESCRIPTION
The 74ABT823 Bus interface Register 24-pin plastic DIP -40°C to +85°C 74ABT823N
is designed to eliminate the extra pack-
ages required to buffer existing regis- 24-pin plastic SOL -40°C to +85°C 74ABT823D
ters and provide extra data width for
wider data/address paths of buses car-
rying parity. PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
The 'ABT823 is a 9-bit wide buffered - -
register with CIP_CL( Enable (CE) and 1 OE Output Enable input (active Low)
Master Reset (MR) which are ideal for 2,3,4,5,6,7 ) .
parity bus interfacing in high micropro- 8,9,10 Do - D8 Data inputs
grammed systems. 15, 16, 17, 18
The register is fully ed d. Th 125,212, 29 i i
e register is fully edge-triggered. The Clock Pulse input (active risi
state of each D input, one set-up time 13 cp ook e m.pu {ac ve rising edge)
before the Low-to-High clock transition 14 CE Clock Enable input (active Low)
is transferred to the corresponding flip- 1 MR Master Reset input (active Low)
flop's Q output. 12 GND Ground (OV)
24 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
& [1] 2] vee
Do
ME i o 2345678910
3 2
oLy o LI L]
Q ?] @2 D0 D1 D2 D3 D4 DS D6 D7 D8 2 1o » vj-2
03 [] 2] q3 13 —JcP s | 2
> [ o] os B ot (- =
os [7] 8] a5 1—q ok s -]
06 [3] 7] as Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 ] B
6
o o [T] ] g
08 [ro] 5] 23 22 21 20 19 18 17 16 15 7] |18
WA o ] cE — =
D | 16
o [ o] e Ve = Pin 24
GND = Pin 12 0] |13
Top View
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9-bit D-type flip-flop with reset and enable; (3-State) 74ABT823

FUNCTION TABLE
INPUTS OUTPUTS OPERATING MODE
MR [ CE | cP | Dn Qo-Qs
L L X X X L Clear
L H L T h H
L H L T 0 L Load and read data
L H H + X NC Hold
H X X X X z High impedance
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 = No change
X = Don'tcare
Z = Highimpedance “off" state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition

LOGIC DIAGRAM
E‘ﬂ
Do ]} D2 D3 D4 DS D6 D7 D8
13 2 3 4 5 6 7 8 9 10
P S 3 S 3 ) T
Lo cp| Yo cp pce| Yocer| Hocer| Hocr| o cp| Yo cp D cP
HR Qh HR @ R @ HR QR R @ HR @ HR @R HR Gh HR Q@h
un U ]
- Vv
Yoy iy
o > |
23 |22 21 20 19 18 17 16 15
Ve = Pin 24 Qo a1 Q2 a3 4 os Q6 a7 o8
GND = Pin 12

April 24, 1991 214



Philips Semiconductors Advanced BiCMOS Products Objective specification

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

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LTS UNIT
Min Max
Vee DC supply voltage 45 55 v
v Input voltage 0 Vee v
Vi High-level input voltage 20 v
ViL Input voltage 0.8 Y
lon High level output current -32 mA
oL 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 0.510 +7.0 v
Ik DC input diode current Vi<o0 -18 mA
\/ 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 0510 +55 v
lour DC output current output in Low state 128 mA
Taig 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 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 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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9-bit D-type flip-flop with reset and enable; (3-State) 74ABT823
DC ELECTRICAL CHARACTERISTICS
LIMITS
= +25° Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C to +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo = 4.5V, I k=-18mA 09 | -1.2 -1.2 v
Veg =4.5V; lgy=-83mA; V=V or Viy 25 29 25
Von High-level output voltage Veg =5.0V; lop=-3mA; V=V orVyy 3.0 34 3.0 v
Vcc = 4.5V; IOH = -32mA, V| = VIL or V|H 20 24 2.0
Voo Low-level output voltage Voo =4.5V; g =64mA; V=V or Viy 042 | 055 0.55 \
I Input leakage current Vec =5.5V; V= GND or 5.5V +0.01 | 1.0 +1.0 HA
lozn 3-State output High current Vec =5.5V;Vg =27V, V=V orVy 50 50 50 pA
lozL 3-State output Low current Vec =5.5V; Vo =0.5V; Vi =V orViy 50 | 50 -50 pA
lo Short-circuit output current! Vee =5.5V; Vg =25V 50 | -100 | -180 | -50 | -180 | mA
lccH Vee = 5.5V; Outputs High; V, = GND or Vo 0.5 50 50 BA
| =55V; V=
coL Quiescent supply current Ve = 5.5V; Outputs Low; V|, = GND or Vg 27 34 34 mA
Vee = 6.5V, Outputs 3-State;
lecz V, = GND or Ve 05 50 50 HA
‘Additional supply current per | Vec = 5.5V; One input at 3.4V, other inputs
Aloc input pin2 atVggor 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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Objective specification

10-bit buffer/line driver, non-inverting (3-State) 74ABT827
I
FEATURES QUICK REFERENCE DATA
+ Ideal where high speed, light bus CONDITIONS
loading and increased fan-in are re- SYMBOL PARAMETER Tomp = 25°C; GND = OV TYPICAL | UNIT
quired
» Flow through pinout architecture for :;’: g?;::%a:on delay Cy = 80pF; Vec = 5V 29 ns
microprocessor oriented applications
« Outputs capability: +64mA-32mA C | Input capacitance Vi=0VorVee 4 PF
« Slim 300 mil-wide plastic 24-pin . )
package plastic =4-pi Cour | Outputcapacitance Vi=0Vor Vec 7 pF
. z;a%utz ggg 7functicn compatible with lecz Total supply current Outputs Disabled; Voc = 5.5V 500 nA
DESCRIPTION ORDERING INFORMATION
The 74ABT827 high-performance
BiCMOS device combines low static PACKAGES TEMPERATURE RANGE ORDER CODE
and dynamic power dissipation with - -
high speed and high output drive. 24-pin plastic DIP -40°C to +85°C 74ABT827N
The 74ABT827 10-bit buffers provide 24-pin plastic SOL -40°C to +85°C 74ABT827D
high performance bus interface buffer-
ing for wide'da:a/agidress paths or PIN DESCRIPTION
buses carrying parity. They have NOR
Output Enables (OE0, OE1) for maxi- PIN NUMBER SYMBOL NAME AND FUNCTION
mum control flexibility. 1,13 OEo0 OE1 Output Enable inputs (active Low)
290587 DO - D9 Data inputs
14, 15,16, 17, 18 R
19, 20, 21, 22, 23 Q0 -Q9 Data outputs
12 GND Ground (0V)
24 Voe Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
24 vec RN :I.
E Qo 13 N EN1
[22) o1 234567891011 — r—
7] o AEEEREEEN 2J > ] =
E a3 DO D1 D2 D3 D4 DS D6 D7 D8 D8 :_ 2
E o4 1 — oE0 2 2
E as 13— OE1 s 20
[17] o6 Q0 Q1 02G3 Q4 Q5 Q6 Q708 Q9 : AL}
7
i o7 NERRARRAN -
15] ce 23 22 21 20 19 18 17 1615 14 s L4
14] 08 L 16
—— 10
13] OF1 Vee=Pin24 ——
GND = Pin 12 n ‘ hid
TOP VIEW

April 24, 1991

217
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Objective specification

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

74ABT827

FUNCTION TABLE
INPUTS | OUTPUTS
OPERATING
OEn | Dn Qn MODE
L L L Transparent
L H H Transparent
High
H X 2 impedance
H = High voltage level
L = Low voitage level
X = Don'tcare
Z = Highimpedance “off” state
LOGIC DIAGRAM
D9 D8 D7 D6 D5 D4 D3 D2 D1 Do OE1 OE0
1" 10 9 8 7 6 s 4 3 2 |13 |1
|14 |1s |16 |17 |1a lw 'zo |z1 lzz |23
Vee = Pin 24 -] Q8 a7 -] Q4
GND = Pin 12

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \
™ DC input diode current Vi<0 -18 mA
Vi DC input voltage? -1.2t0+7.0 v
lox DC output diode current Vo<0 -50 mA
Vour DC output voltage? output in Off or High state -0.5t0+5.5 v
lour DC output current output in Low state 128 mA
Tag 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.

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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10-bit buffer/line driver, non-inverting (3-State) 74ABT827
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LimITS UNIT
Min Max
Vee DC supply voltage 45 55 \
A Input voltage 0 Ve v
Vi High-level input voltage 20 v
Vi Input voltage 0.8 Vv
loH High level output current -32 mA
lou 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
DC ELECTRICAL CHARACTERISTICS
umMITs
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T'gb;;g’c UNIT
Min | Typ Max | Min Max
Vik Input clamp voltage Vee = 4.5V; I x=-18mA 09 1.2 1.2 v
Vec =4.5V;loy=-3mA; V=V orVy 25 29 25
Vou High-level output voltage Ve = 5.0V lgy=-8mA; V=V or Vi 3.0 34 3.0 \"
Ve = 4.5V; 1oy = -32mA; V; = Vy_or Viy 20 | 24 20
VoL Low-level output voltage Vec =4.5V; 1o =64mA; V=V orViy 042 | 055 0.55 v
h Input leakage current Vee =5.5V; V, = GND or 6.5V $0.01 | 1.0 +1.0 pA
lozu 3-State output High current Ve =5.5V; Vo =2.7V; V, = VLor Viy 5.0 50 50 pA
lozL 3-State output Low current Veec =5.5V; Vo =0.5V; V| =V orVy, 50 | -50 50 pA
lo Short-circuit output current! | Vec = 5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
loeH Ve = 5.5V; Outputs High; V, = GND or Vg 0.5 50 50 HA
ool Quiescent supply current Ve = 5.5V; Outputs Low; V; = GND or Ve 30 38 38 | mA
lecz ng 5 EDS\(/)rC\)/:::puts 8-State; 05 | 50 50 | paA
e | o [s | | s |
en | Mot cren o [ OpueS S, o e et oo [w | | |m
e | s[5 | | e | m
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 parity generator/checker (3-State) 74ABT833

FEATURES QUICK REFERENCE DATA
« Low static and dynamic power dissi- CONDITIONS
pation with high speed and high out-  |SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL | UNIT
put drive e Propagation delay
+ Open-collector ERROR output ',::’: Anto Bn or Bto An Cy = 50pF; Vee = 5V 29 ns
» Functionally equivalent to AMD toH Propagation delay .
AM29833 toHL An to PARITY Cy =50pF; Vec = 8V 6.1 ns
« Output capability: +64mA/-32mA Cn Input capacitance Vy= 0V or Voo 4 pF
* Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 Coutr | Output capacitance V=0V or Vo 7 pF
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and lccz | Total supply current Outputs Disabled; Vgg = 5.5V 500 nA
200 V per Machine Model
DESCRIPTION ORDERING INFORMATION
The 74ABT833 high-performance PACKAGES TEMPERATURE RANGE ORDER CODE
BiCMOS device combines low static 24-pin plastic DIP (300mil) -40°C to +85°C 74ABT833N
and dynamic power dissipation with 24-pin plastic SOL (300mil) -40°C to +85°C 74ABT833D
high speed and high output drive.

The 74ABT833 is an octal transceiver
with a parity generator/checker and is
intended for bus-oriented applications.

When Output Enable A (OEA) is High, it
will place the A outputs in a high imped-
ance state. Output Enable B (OEB)

controls the B outputs in the same way.

The parity generator creates an odd
parity output (PARITY) when OEB is
Low. When OEA is low, the parity of
the B por, including the PARITY input,
is checked for odd parity. When an er-
ror is detected, the error data is sent to
the input of a storage register. If a Low-
to-High transition happens at the clock
input (CP), the error data is stored in
the register and the Open-collector error

PIN CONFIGURATION LOGIC SYMBOL
OTA-E vcc
a0 [2] 23] BO 234567809
x5 ] o1 HEERERN
“E 21] B2 AD A1 A2 A3 A4 AS AS A7
oL 2| 83 ::: t% PARTY |—13
ame 19] B4 1::% ERROR b— 12
as [7 73] 85
As |8 EB‘ B0 B B2B3 B4 BS BS B7
w3 fe] o7 [TTTTTT]
EARGR [10] 5] PaRiTY FE-EER R EE]
CLEAR [17] Eo’s—a
e E ECP Vee=Pin24
GND = Pin 12
TOP VIEW
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flag (ERROR) will go Low. The error
flag register is cleared with a Low pulse
on the CLEAR input.

If both OEA and OEB are Low, data will
flow from the A bus to the B bus and
the part is forced into an error condition
which creates an inverted PARITY out-
put. This error condition can be used
by the designer for system diagnostics.




Philips Semiconductors Advanced BiCMOS Products Objective specification
Octal transceiver with parity generator/checker (3-State) 74ABT833
PIN DESCRIPTION
PIN
SYMBOL NUMBER NAME AND FUNCTION
2,3,4,5, St
AO - A7 6.7.8,9 A port 3-State inputs/outputs
23, 22, 21,
B0 - B7 20, 19, 18, | B port 3-State inputs/outputs
17,16 _
OEA 1 Enables the A outputs when Low
OEB 14 Enables the B outputs when Low
PARITY 15 Parity output
ERROR 10 Error output
LEAI 11 Clears the error flag register when Low
CP 13 Clock input
GND 12 Ground (0V)
Vee 24 Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUT AND IO
MODE _— An Bnt
OEB OEA | CLEAR| CP Y of T of A B PARITY | ERROR#
Highs | Highs
A data to B bus and generate parity | L H x | 9% | Nna | Na A L NA
9 Even H
. Odd H
B data to A bus and check parity H L H T NA Even B NA NA L
Clear error flag register X X L X X X X NA NA H
H 3 X NC
A P e . . L + X X z z z H
A bus and B bus disabieds H H H 1 Odd H
H T Even L
A data to B bus and generate Odd H
inverted parity (Forced-error) L L X X Even NA NA A L NA
ERROR FLAG FUNCTION TABLE
MODE INPUTS Internal node | Output Pre-state OUTPUT
CLEAR cP Point “P” ERRORy,,, ERROR
H T H H H
Sample H T X L L
H T L X L
Clear L X X X H

H = High voltage level steady state
L = Low voltage level steady state
X = Don't care

NA = Not applicable

NC = No change

Z = High-impedance "OFF" state

1 = Summation of High-level inputs includes PARITY along with Bn inputs
$ = Output states shown assume the ERROR output was previously High
§ In this mode, the ERROR output, when clocked, shows inverted parity of the A bus

T= Low-to-High clock transition
%= Not a Low-to-High clock transition
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Octal transceiver with parity generator/checker (3-State) 74ABT833

LOGIC DIAGRAM

L B0-B7

N
AG- A7 e ~
T

o — >
5 I O

8

wp

PARITY
Generator/Checker
1D ERROR

cp b>C1
CLEAR R
Voc=Pin 24
GND=Pin 12
ABSOLUTE MAXIMUM RATINGS": 2
SYMBOL PARAMETER CONDITIONS RATING uNIT
Vee DC supply voltage -0.5t0 +7.0 \'
I DC input diode current V<0 18 mA
v DC input voltage? -1.210+7.0 v
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0.5t +6.5 Vv
lour DC output current output in Low state 128 mA
Teg 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.

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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Octal transceiver with parity generator/checker (3-State) 74ABT833

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LTS UNIT
Min Max
Vee DC supply voltage 45 55 v
\7 Input voltage 0 Vee v
Viu High-level input voltage 20 \"
ViL Input voltage 0.8 v
lon High level output current 32 mA
lou Low level output current 64 mA
AVAV Input transition rise or fall rate 0 ) ns/V
Tamo Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T‘;': ;;gec UNIT
Min Typ Max Min Max
Vik Input clamp voltage Ve = 4.5V; 1 = -18mA .09 | -1.2 1.2 v
lon _E{J;%/zln?;tput current Voe = 4.5V; Vo = 4.5V; Vy = Vi_or Vi 20 20 HA
Voo =4.5V; lgy=-3mA; V=V orVy 25 35 25
Vou High-level output voltage Vee =5.0V; loy=-3mA; V=V orVy 3.0 4.0 30 v
Voo =4.5V; lon=-32mA; V| =V orViy 20 2.6 20
VoL Low-level output voltage Voc =4.5V; lgL=64mA; V| =V orViy 042 | 055 0.55 \"
Input Control pins | Vec =5.5V;V, = GND or 5.5V $0.01 | £1.0 +1.0
h leakage HA
current Data pins Vec =5.5V; V,=GND or 5.5V 5 100 100
Iy + 1oz | 3-State output High current | Vg =5.5V; Vo =2.7V; V=V orVy 5.0 50 50 pA
i+ 1oz | 3-State output Low current Vee =5.5V; Vo =0.5V; V=V or Viy 50 | -50 50 A
lo Short-circuit output current! | Vo = 5.5V, Vg = 2.5V 50 | -80 | -180 | -50 | -180 | mA
lcen Ve = 5.5V; Outputs High; V; = GND or Vo 0.5 50 50 HA
lect | quiescent supply current Ve = 5.5V; Outputs Low; Vy = GND or Vg 20 30 30 | mA
locz x:’g ng\g?’zg"u's 3-State; 05 | s0 5 | pA
Al {,‘,‘;31“3{3,2' SUpPly currentper 32::?::::2‘;‘\‘/\& or GND; Vg = 5.5V 08 | 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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Octal inverting transceiver

with parity generator/checker (3-State)

FEATURES

» Low static and dynamic power dissi-
pation with high speed and high out-
put drive

» Open-collector ERROR output

» Functionally equivalent to AMD
AM29834

« 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 74ABT834 high-performance
BiCMOS device combines low static
and dynamic power dissipation with
high speed and high output drive.

The 74ABT834 is an octal inverting
transceiver with a parity generator/
checker and is intended for bus-ori-
ented applications.

When Output Enable A (OEA) is High, it
will place the A outputs in a high imped-
ance state. Output Enable B (OEB)

controls the B outputs in the same way.

Objective specification
74ABT834
QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tamb = 25°C; GND = 0OV TYPICAL | UNIT
tod Propagation delay _ . _
. | AntoBnorBnto An Cv = S0pF; Voo = 5V 29 ns
toun Propagation delay _ v _
ti. | An to PARITY Cu = S0pF; Voo = SV 6.1 ns
Cin Input capacitance V=0V or Ve 4 pF
Cout | Output capacitance Vi=0Vor Vo 7 pF
lccz | Total supply current Outputs Disabled; Vec =55V | 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABT834N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT834D

The parity generator creates an odd
parity output (PARITY) when OEB is
Low. When OEA is low, the parity of
the B pon, including the PARITY input,
is checked for odd parity. When an er-
ror is detected, the error data is sent to
the input of a storage register. If a Low-
to-High transition happens at the clock
input (CP), the error data is stored in
the register and the Open-collector error

PIN CONFIGURATION LOGIC SYMBOL
o [0 22] vee
E 23] BO 234567809
~ O] ] o EREEERN
uE E“z AD A1 A2 A3 A4 AS AS A7
» 3] 7] o3 b Elig saere s
MLS 19] B4 1— GEA_ ERROR p— 12
11 —qf CL
as [7 18] 85
As [8] [17] B6 B0 B1 B2 B3 BA BS B6 B7
7L ] o7 BARNERA
ERROR [10 E PARITY 23 2 212019 18 17 16
CLEAR [171] 14 oEB
e E 3] cp Vec = Pin 24
GND = Pin 12
TOP VIEW
April 25, 1991 224

flag (ERROR) will go Low. The error
flag register is cleared with a Low pulse
on the CLEAR input.

If both OEA and OEB are Low, data will
flow from the A bus to the B bus and
the part is forced into an error condition
which creates an inverted PARITY out-
put. This error condition can be used
by the designer for system diagnostics.
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Objective specification

Octal inverting transceiver

A . 74ABT834
with parity generator/checker (3-State)
PIN DESCRIPTION
PIN
SYMBOL NUMBER NAME AND FUNCTION
2,3,4,5, .
A0 - A7 6.7.890 A port 3-State inputs/outputs
23,22, 21,
B0 - B7 20, 19, 18, | B port 3-State inputs/outputs
17, 16
OEA 1 Enables the A outputs when Low
OEB 14 Enables the B outputs when Low
PARITY 15 Parity output
ERROR 10 Error output
CLEAR 11 Clears the error flag register when Low
CcP 13 Clock input
GND 12 Ground (0V)
Vee 24 Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUT AND VO
MODE I — An Bnt
OEB OEA | CLEAR| CP T of T of A B PARITY | ERROR#
Highs | Highs
. Odd - L
A data to B bus and generate parity L H X X E NA NA A NA
ven H
. QOdd = H
B data to A bus and check parity H L H T NA Even B NA NA L
Clear error flag register X X L X X X X NA NA H
H + X NC
At iBt jisableds H L b X X z z z H
A bus and B bus disabled® H H T Odd H
H T Even L
A data to B bus and generate Odd -« H
inverted parity (Forced-error) L L X X Even NA NA A L NA
ERROR FLAG FUNCTION TABLE
MODE INPUTS Internal node | Output Pre-state OUTPUT
CLEAR cpP Point “P” ERROR,,, ERROR
H T H H H
Sample H T X L L
H T L X L
Clear L X X X H

H = High voltage level steady state
L = Low voltage level steady state
X = Don't care

NA = Not applicable

NC = No change

Z = High-impedance "OFF" state

t = Summation of High-level inputs includes PARITY along with Bn inputs

$ = Output states shown assume the ERROR
§ In this mode, the ERROR output, when clocked, shows inverted parity of the A bus

T= Low-to-High clock transition
% = Not a Low-to-High clock transition

April 25, 1991
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Octal inverting transceiver

with parity generator/checker (3-State) 74ABTE34

LOGIC DIAGRAM

A0-A7 A I >o- ~ BO-B7

o {>—
o 1 '[ﬁ“'—— PARITY

-
j> PARITY
Generator/Checker
10 ERROR
cp c1
CLEAR oR
Vee=Pin 24
GND-Pin 12
ABSOLUTE MAXIMUM RATINGS': 2
SYMBOL PARAMETER CONDITIiONS RATING UNIT
Vee DC supply voltage -0.51t0 +7.0 A
ik DC input diode current V<0 18 mA
v DC input voltage3 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
Tew 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 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.
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Octal inverting transceiver 74ABT834
with parity generator/checker (3-State)
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LTS UNIT
Min Max
Vee DC supply voltage 45 55 v
vy Input voltage 0 Vee v
Vi High-level input voltage 20 v
Vi Input voltage 0.8 v
lox 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
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomb = +25°C Tam, = 49°C | unir
Min | Typ Max Min Max
Vi Input clamp voltage Voc = 4.5V | x=-18mA -09 | -1.2 -1.2 v
low | M h"e"‘:'n‘l’;""“‘ current Voo = 4.5V; Vg = 4.5V; V, = Vi or Vi 20 20
Voo = 4.5V; Lo = -3mA; V= Vy_or Vi 25 | 35 25
Vou High-level output voltage Ve =5.0V; lgy=-3mA; V=V orViy 3.0 4.0 3.0 v
Vg =4.5V; lop=-32mA; V| = V) or Vi 2.0 26 20
Voo Low-level output voltage Vec =4.5V; g =64mA; V, =V orViy 042 | 055 0.55 \"
Input Control pins | Voc =5.5V; V)= GND or 5.5V 10.01 | 1.0 $1.0
h leakage pA
current Data pins Vee =5.5V; V= GND or 6.5V 5 100 100
I + lozn | 3-State output High current Vee =5.5V; Vo =2.7V; V=V or Viy 5.0 50 50 pA
Iy +loz | 3-State output Low current | Vg =5.5V; Vo =0.5V; V= Vi orVy 50 | -50 50 | pA
lo Short-circuit output current! | Vee = 5.5V; Vg = 2.5V 50 | 80 | -180 | 50 | -180 | mA
lcoH Ve = 5.5V, Outputs High; V, = GND or Vg 0.5 50 50 HA
lecL Quiescent supply current Vee = 5.5V; Outputs Low; V| = GND or Vg 20 30 30 mA
oz oo os | w0 |
Alec i?\dpgi:i :il:;l supply current per ootrrll:r'?r?:l:;t;‘\‘l\éc or GND; Vgg = 5.5V 03 | 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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L

10-bit bus interface latch (3-State) 74ABT841
FEATURES QUICK REFERENCE DATA
« High speed parallel latches CONDITIONS
» Extra data width for wide address/ SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL | UNIT
data paths or buses carrying parity o Propagation delay C. ~50pFi V. =5V w0 e
* ldeal where high speed, light load- toHL Dnto Qn L ' ce )
ing, or increased fan-in are required )
as with MOS microprocessors C | Inputcapacitance Vi=0Vor Ve 4 PF
» Output capability: +64mA/-32mA Cour | Outputcapacitance V=0V orvgg 7 pF
« Slim Dip 300 mil package
« Broadside pinout leez Total supply current Outputs Disabled; Vcc =55V 500 nA
« Pin-for-pin and function compatible
with AMD AM29841 ORDERING INFORMATION
DESCRIPTION PACKAGES TEMPERATURE RANGE ORDER CODE
The 74ABT841 bus interface latch is 24-pin plastic DIP -40°C to +85°C 74ABT841N
designed to provide extra data width for
wi_der add_ress/data paths of buses car- 24-pin plastic SOL -40°C to +85°C 74ABT841D
rying parity.
The 74ABT841 is functionally, and pin PIN DESCRIPTION
compatible to the AMD AM29841. PIN NUMBER SYMBOL NAME AND FUNCTION
The 74ABT841 consists of ten D-type ! CE Quiput Enable input (active Low)
latches with 3-State outputs. The flip- 2'8 3'94' 15(’)’ i" 7 DO - D9 Data inputs
flops appear transparent to the data 9,10, 11
when Latch Enable (LE) is High. This } g ;g- ;f ;; ;g Qo0-Q9 Data outputs
allows asynchronous operation, as the e - - -
output transition follows the data in tran- 13 LE Latch Enable input (active falling edge)
sition. On the LE High-to-Low transi- 12 GND Ground (0V)
::g::i :ir::adiastlaa::}a\:u?eets the setup and 24 Vee Positive supply voltage
Data appears on the bus when the Out-
put Enable (OE) is Low. When OE is
High the output is in the High-imped-
ance state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
3 E E Vee
o0 [3] B JE—
o [3] ) o 2345678 91011 —®
02 LIttt - -
4 21] c2 DO D1 D2 D3 D4 D5 D6 D7 D3 D9 2_Jio o v =
03 [ 20] @3 2 z
D4 e [19] 04 13 —JLE e 2
os [7 18] 05 1 —q o g z
o6 [ 17] e LI L
o7 3] 16] a7 7 18
o Fo 5] e Q0 Q1 Q203 Q4 Q5 Q6 Q708 Q9 . “
Do (11 [1a] o9 'Ja a»lz 2]1 z!o 1I9 1Ia 1'1 1'51'5 1I4 2 =
ano fiz 13] e hid I—
Ve = Pin 24 1 "
TOP VIEW GND = Pin 12
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10-bit bus interface latch (3-State) 74ABT841

LOGIC DIAGRAM
Do D1 D2 D3 D4 D5 D6 o7 D8 D9
2 3 ) 5 6 7 8 9 10 1
D Uo D D D D D D D D
TR \ : ‘
o —d>
23 22 ' 21 20 19 18 I 7 I 16 l 15 14
Qo at Q2 Q3 [} as Q6 a7 Q8 -]
Vee =Pin 24
GND =Pin 12
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
OE | LE Dn Qn
L H L L
Transparent
L H H H
L ‘ : L Latched
L { h H
H X X 4 High impedance
L L X NC Hold
H= High voitage ievei
L= Low voltage level
h= High state one setup time before the High-to-Low LE transition
| = Low state one setup time before the High-to-Low LE transition
d= High-to-Low transition
X=Don't care
NC=No change
Z =High impedance "off" state
ABSOLUTE MAXIMUM RATINGS' 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vec DC supply voltage 0.5t0 +7.0 v
ik DC input diode current Vi<0 -18 mA
Vv DC input voltage3® -1.210 +7.0 \
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage? output in Off or High state 0.5t +6.5 v
lour DC output current output in Low state 128 mA
Terg 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.

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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10-bit bus interface latch (3-State) 74ABT841

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER Ll UNIT
Min Max
Vee DC supply voltage 45 55 v
Vi Input voltage 0 Veo v
Viu High-level input voltage 20 v
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 nsV
Tamb Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +26°C Tom =49°C | unir
Min | Typ | Max | Min | Max
Vik Input clamp voltage Veg = 4.5V; | x=-18mA 09 | -12 1.2 v
Vec =4.5V; loy=-3mA; V=V or Vi 25 35 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V, or Vi 3.0 4.0 3.0 v
Vec =4.5V; loy=-32mA; V| =V or Viy 2.0 26 20
Voo Low-level output voltage Vec =4.5V; g =64mA; V=V or Vi, 042 | 055 0.55 Vv
Input Control pins | Ve =5.5V; V= GND or 5.5V 10.01 | 1.0 +1.0
h leakage pA
current Data pins Vee = 5.5V; V) = GND or 5.5V 5 100 100
1in +lozn | 3-State output High current | Ve =5.5V; Vo =2.7V; V=V or Viy 5.0 50 50 A
I+ 1oz | 3-State output Low current Vec =5.5V; Vo =0.5V; V=V orVy -0 | -50 -50 HA
lo Short-circuit output current! | Voo =5.5V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
leoH Ve = 5.5V; Outputs High; V| = GND or Vg 0.5 50 50 HA
leoL Quiescent supply current Vee = 5.5V, Outputs Low; V| = GND or Vg 30 38 38 mA
locz :’l:’g ;zg\fr?/z;"“‘s 8-State; 05 | 50 5 | pA
Alec Q‘;ﬁiﬁ;ﬂ Spesy curment per ?&ZJTE;‘SE‘SC‘; or GND; Vog = 5.5V 03 | 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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9-bit bus interface latch with set and reset (3-State)

FEATURES
« High speed parallel latches

« Extra data width for wide address/
data paths or buses carrying parity

Ideal where high speed, light load-
ing, or increased fan-in are required
as with MOS microprocessors

Output capability: +64mA/-32mA
Slim Dip 300 mil package
Broadside pinout

Pin-for-pin and function compatible
with AMD AM29843

DESCRIPTION

The 'ABT843 consists of nine D-type
latches with 3-State outputs. In addition
to the LE and OE pins, the 'ABT843
has a Master Reset (MR) pin and Pre-
set (PRE) pin. These pins are ideal for
parity bus interfacing in high perfor-
mance systems. When MR is Low, the
outputs are Low if OE is Low. When
MR is High, data can be entered into
the latch. When PRE is Low, the out-
puts are High, if OE is Low. PRE over-
rides MR.

The 'ABT843 is functionally, and pin
compatible to the AMD AM29843.

Objective specification

74ABT843
QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER T =25°C; GND = 0V TYPICAL | UNIT
toLH Propagation delay Ci = 50pF: Vep = 5V ns
tonL Dn to Qn L PF: Vee 4.0
Cin Input capacitance V=0V or Veg pF
Cour | Output capacitance Vi=0Vor Ve pF
lccz | Total supply current Outputs Disabled; Voo = 5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP -40°C to +85°C 74ABT843N
24-pin plastic SOL -40°C to +85°C 74ABT843D
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output Enable input (active Low)
2,3,4,5,6 i ;
7.8.9, 10 D0-D8 Data inputs
15, 16, 17, 18, 19
20, 21, 22, 23 Qo-Qs Data outputs
1 MR Master Reset input (active Low)
13 LE Latch Enable input (active falling edge)
14 PRE Preset input (active Low)
12 GND Ground (0V)
24 Vee Positive supply voltage

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
% [ 24] v, v nNe
0o [2 23] Qo 2345678910 v Na
14 82
D1 XN
- 2o D0 D1 D2 D3 D4 D5 DG D7 D8 e L
02 [4 [21] @2 - r
03 [5 20] @3 13— :— »__*> 2
14 —d PRE =
ol [19] 04 11 —of MR ‘. 7
os |7 E Qs 1 —of OE ;-— 20
be L E R L] 19
o7 [3] [76] o7 Q0 Q1 Q203 Q4 05 Q6 Q708 R -
b = NNERAREA 2
—_— 232221 20 1918 17 1615 | — A
MR [34 EW . 16
ano iz [13] L& Vee = Pin 24 » s
GND = Pin 12
TOP VIEW

April 26, 1991

231




Philips Semiconductors Advanced BiCMOS Products Objective specification

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

LOGIC DIAGRAM

14 2 3 4 5 6 7 8 9 10
PRE —>o—— 3 : 2 3 X 2 2 3
[+ P ] P o P o P D P D P D P D P D P
Leahrteohitc ehdt ¢ 9t ¢ @h At ¢ @t ¢ @h L ¢ At ¢ @

R U b DG G G | |

23 22 21 20 19 18 17 16 15

Vec =Pin 24 Qo Q1 Q2 Q3 Q4 Q5 Qé Q7 Qs
GND =Pin 12
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE

OE | PRE | MR LE Dn Qn

L L X X X H Preset

L H L X X L Clear

L H H H L L Transparent

L H H H H H

L H H { | L Latched

L H H { h H

H X X X X 4 High impedance

L H H L X NC Hold

H= High voltage level

L= Low voltage level

h=High state one setup time before the High-to-Low LE transition
| =Low state one setup time before the High-to-Low LE transition
{=High-to-Low transition

X=Don't care

NC=No change

Z =High impedance "off " state
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9-bit bus interface latch with set and reset (3-State) 74ABT843

ABSOLUTE MAXIMUM RATINGS!: 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 051 +7.0 v
1™ 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
Vourt DC output voltage3 output in Off or High state 0510 +55 v
lour DC output current output in Low state 128 mA
Tag Storage temperature range 6510 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 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
Vv Input voltage 0 Vee v
Vi High-level input voltage 20 v
Vi Input voltage 0.8 \"
lon High level output current -32 mA
oL Low level output current 64 mA
AVAV input iransition rise or faii raie 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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9-bit bus interface latch with set and reset (3-State) 74ABT843

DC ELECTRICAL CHARACTERISTICS

UMITS
SYMBOL PARAMETER TEST CONDITIONS Tams = 425°C Tamp = 40°C | unir
Min | Typ | Max | Min | Max
Vi Input clamp voltage Vec =4.5V; 1 x=-18mA 09 | 1.2 12| Vv
Vec =4.5V;lon=-3mA; V=V or Vi 25 | 35 25
Vou High-level output voltage Vg =5.0V; lgy=-3mA; V =V or Vi 3.0 4.0 30 v
Voc =4.5V:loy=-32mA; V| = Vj or Vi 20 | 26 20
Voo Low-level output voltage Vec =4.5V; g =64mA; V, =V orViy 042 | 0585 0.55 v
Input Control pins | Vec =5.5V; V)= GND or 5.5V +0.01 | 1.0 +1.0
h leakage pA
current Data pins Vee = 5.5V; V; = GND or 5.5V 5 100 100
Iy + lozn | 3-State output High current Voo =5.5V; Vg =2.7V; V= Vj_or Viy 5.0 50 50 pA
Iy + 1oz | 3-State output Low current Ve =5.5V; Vo =0.5V; V| = V| or Vi, 50 | -50 -50 pA
lo Short-circuit output current! | Vec =5.5V; Vg = 2.5V 50 80 | -180 | 50 | -180 | mA
lcoH Vec = 5.5V; Outputs High; V; = GND or Vg 05 50 50 pA
lecL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Vg 28 34 34 mA
= R o [w| ||
Alce m:i:in:zl supely current per oot;::?::;t:taat‘\‘/\éc or GND; Ve = 5.5V 03 | 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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S

8-bit bus interface latch with set and reset (3-State) 74ABT845
FEATURES QUICK REFERENCE DATA
+ High speed parallel latches CONDITIONS
« Extra data width for wide address/ SYMBOL. PARAMETER Ta=25°C;GND =0V TYPICAL | UNIT
data paths or buses carrying parity . Propagation delay o~ 00F Ve BV "
+ Ideal where high speed, light load- ty. | DntoQn L =30pF: Vec = 4.0
ing, or increased fan-in are required )
as with MOS microprocessors Cwn | Inputcapaditance Vi=0Vor Vcc 4 pF
« Output capability: +64mA/-32mA Cour | Outputcapacitance V)= OV or Vee 7 pF
 Slim Dip 300 mil package
* Broadside pinout lecz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
¢ Pin-for-pin and function compatible
with AMD AM29845 ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
DESCRIPTION
The "ABT845 consists of eight D-type 24-pin plastic DIP -40°C to +85°C 74ABT845N
latches with 3-state outputs. In addition
to the LE, OE, MR and PRE pins, the 24-pin plastic SOL -40°C to +85°C 74ABT845D
'ABT845 has two additional OE pins
making a total of three Output Enables
(OEo, OE1, OE2) pins. The multiple PIN DESCRIPTION
Output Enables (OEO, OE1, OE2) allow PIN NUMBER SYMBOL NAME AND FUNCTION
multiuser control of the interface, e.g., 5058 o Enablo o L
CS, DMA, and RD/WR. 1,2,23 OEO -OE2 utput Enable input (active Low)
3,4,5,6 .
1 4,9, DO -D7 Data inputs
The 'ABT845 is functionally, and pin 7,.8,9,10
compatible to the AMD AM29845. 15, 16,17, 18 .
p 19, 20, 21 22 Qo-Q7 Data outputs
1 MR Master Reset input (active Low)
13 LE Latch Enable input (active falling edge)
14 PRE Preset input (active Low)
12 GND Ground (0V)
24 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
OEo E E Vee T._._b‘ &
o6 [2] ] o6 345678910 uEE_lEN
o o] 2 EREENEE N
o [4] [21] o DO D1 D2 D3 D4 D5 DG D7 )
D2 13 —]LE —| r
[ 2! e 14 —q PRE 3 10 > 2V 2
o3 [ 19] a3 1 —o MR
4 21
o4 [7] 18] o4 1 —¢] OE0
2 — OE1 s 20
Ds E T_ﬂ Qs 23 —f OE2 .
19
os [o] [16] o6 Q0 Q1 @2 Q3 Q4 Q5 Q6 Q7 ’ "
o7 ol 1e] o7 LTI
wr 1] 1a] FRE 22 21 20 19 18 17 16 15 L AL
ano [iz] [13] Le 2 —
Veo=Pin24 10 15
GND = Pin 12 —
TOP VIEW
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8-bit bus interface latch with set and reset (3-State) 74ABT845

LOGIC DIAGRAM

14 CDC

PRE

los

~oe
oY ]
“be
o
~be
o

-Cl o

MR
LE

LI

OE0

OE1
OE2

l 17 16 15
Q4 Qs Q6 Q7

Ve =Pin 24

i;éﬁ7 rY [—Vﬁ‘?

Qo Q1 Q
GND =Pin 12

FUNCTION TABLE
INPUTS

OUTPUTS
OPERATING MODE

3
M
g
2

Preset

Clear

Transparent

I r|{XxX| X

Latched

T|re|lrrir -

High impedance
NC Hold

IXIIIIIF%

,_
I|X|TXT|TXIT|r|X
F X | | T IT|X|X
X |X | -

H= High voltage level

L= Low voltage level

h= High state one setup time before the High-to-Low LE transition
| =Low state one setup time before the High-to-Low LE transition
l=High-to-Low transition

X=Don't care

NC=No change

Z =High impedance "off* state

ABSOLUTE MAXIMUM RATINGS": 2

SYMBOL

PARAMETER

CONDITIONS

RATING

UNIT

Vee

DC supply voltage

-0.5t0 +7.0

v

™

DC input diode current

V|<0

-18

mA

v

DC input voltage3

-1.2t0 +7.0

v

lok

DC output diode current

Vo<0

-50

mA

Vour

DC output voltage?

output in Off or High state

-0.510 +5.5

\

lour

DC output current

output in Low state

128

mA

Tag

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

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vec DC supply voltage 45 55 v
Vi Input voltage 0 Vee v
Vi High-level input voltage 20 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
Tamo Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tams = +25°C Tams =40°C | unir
Min | Typ Max Min Max
Vi Input clamp voltage Veg = 4.5V; | = -18mA 09 | -12 1.2 v
Vog = 4.5V; L =-3mA; V, = Vy_or Vi 25 | 29 25
Vou High-level output voltage Vec =5.0V;loy=-3mA; V=V orViy 30 34 3.0 v
Vec =4.5V; lgy=-32mA; V, =V or Vi, 2.0 2.4 20
Voo Low-level output voltage Voo =4.5V; g =64mA; V= V| or Vi 042 | 055 0.55 Y
h Input leakage current Vec =5.5V; V= GND or 6.5V 10.01 | 1.0 +1.0 pA
lozn 3-State output High current | Vgg =5.5Vi Vo =2.7V;V, =V orV 5.0 50 50 pA
lozL 3-State output Low current Vee =5.5V; Vo =0.5V; Vi =V orVyy 50 | -50 -50 pA
lo Short-circuit output current! | Ve =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lecH Ve = 5.5V; Outputs High; V) = GND or Vo 0.5 50 50 HA
oo Quiescent supply current Ve = 5.5V; Outputs Low; V; = GND or Vg 24 30 30 mA
= e e o [o| | = |m
Moo ::;zﬁ:‘:::;l supply current per Zfs; irsc\;N (;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.
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8-bit transceiver with 9-bit parity checker/

generator and flag latch (3-State)

FEATURES

* Low static and dynamic power dissi-
pation with high speed and high out-
put drive

Open-collector ERROR output

Functionally equivalent to AMD
AM29853

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 74ABT853 high-performance
BiCMOS device combines low static
and dynamic power dissipation with
high speed and high output drive.

The 74ABT853 is an octal transceiver
with a parity generator/checker and is
intended for bus-oriented applications.

When Output Enable A (OEA) is High, it
will place the A outputs in a high imped-

ance state. Output Enable B (OEB)
controls the B outputs in the same way.

Objective specification

74ABT853
QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL | UNIT
toLH Propagation delay C_ = 50pF; Ve = 5V
teHL AntoBnorBntoAn t pri Yoo 29 ns
toLH Propagation delay _ . _
i | An to PARITY Cy = 50pF; Vo = 8V 6.1 ns
Cin Input capacitance V=0V or Ve 4 pF
Cout | Output capacitance V=0V or Ve 7 pF
lecz Total supply current Qutputs Disabled; Voo = 5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABT853N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT853D

The parity generator creates an odd
parity output (PARITY) when OEB is
Low. When OEA is Low, the parity of
the B port, including the PARITY input,
is checked for odd parity. When an er-
ror is detected, the error data is sent to
the input of a latch. The error data can
then be passed, stored, cleared, or

PIN CONFIGURATION LOGIC SYMBOL
e [0 24] v
Ao 2] 23] BO 2 34567809
~ 3 Bl LI
A2 [4] 21] B2 A0 A1 A2 A3 A4 A5 A6 A7
»s 3] 20] 83 1u—d o8
A¢ 6] 19] B4 1—of OEA PARITY }—15
11 —of CLEAR ERROR jo— 10
As [7 18] BS
C 5] 13 —of ENABLE
as s [17] B8
YA E B7 B0 B1 B2 B3 B4 BS B6 B7
ERROR [10] 75] PARITY | | l I I I l |
CLEAR [17] 14] OEB 23 22 2120 19 18 17 16
anp [12] [13] ENABLE Veg = Pin 24
GND = Pin 12

TOP VIEW
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sampled depending on the ENABLE
and CLEAR control signals.

If both OEA and OEB are Low, data will
flow from the A bus to the B bus and
the part is forced into an error condition
which creates an inverted PARITY out-
put. This error condition can be used
by the designer for system diagnostics.
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Objective specification
8-bit transceiver with 9-bit parity checker/generator
74ABT853
and flag latch (3-State)
PIN DESCRIPTION
PIN
SYMBOL NUMBER NAME AND FUNCTION
2,3,4,5, .
A0 - A7 6.7.89 A port 3-State inputs/outputs
23, 22, 21,
BO -B7 20, 19, 18, | B port 3-State inputs/outputs
17,16
OEA 1 Enables the A outputs when Low
OEB 14 Enables the B outputs when Low
PARITY 15 Parity output
ERROR 10 Error output
CLEAR 1 Clears the error flag register when Low
ENABLE 13 Enable input (active low)
GND 12 Ground (0V)
Vee 24 Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUT AND VO
MODE An Bnt
OEB OEA | CLEAR CcP T of X of A B PARITY | ERROR#
Highs | Highs
A data & i Odd L
o B bus and generate parity L H X X Even NA NA A H NA
. Odd H
B data to A bus and check parity H T NA Even NA NA L
Clear error flag register X X L X X X X NA NA H
H X NC
A bus and B bus disabled § H H L X X z z z H
H 3 Odd H
H 3 Even L
A data to B bus and generate Odd H
inverted parity (Forced-error) L L X X Even NA NA A L NA
ERROR FLAG FUNCTION TABLE
D INPUTS Internal node OUTPUT
MODE TIERR ENABLE Point *P" ERROR
Transparent t t ; ::‘
samp ; t : ;
Clear L H X H
H H L L
Store H H H H

H = High voltage level steady state
L = Low voitage level steady state
X = Don't care
NA = Not applicable

NC = No change

Z = High-impedance "OFF" state

1 = Summation of High-level inputs includes PARITY along with Bn inputs

4 = Output states shown assume the ERROR output was previously High

§ In this mode, the ERROR output, when clocked, shows inverted parity of the A bus
T= Low-to-High clock transition

% = Not a Low-to-High clock transition
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Objective specification

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

74ABT853

LOGIC DIAGRAM
8 8
A0-A7 // N A 80-B7
1
N
= >
OEA j J —-&W PARITY
8
1 <]
wpr
‘ERROR
_D PARITY
Generator/Checker
ENABLE
CLEAR
Vee=Pin 24
GND=Pin 12

ABSOLUTE MAXIMUM RATINGS': 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Veo DC supply voltage 0.510 +7.0 v
™ DC input diode current V,<0 -18 mA
Vv 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 0510 +5.5 v
lout DC output current output in Low state 128 mA
Tayg 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 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 temperature of this integrated circuit should not exceed 150°C.

=]
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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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Objective specification

8-bit transceiver with 9-bit parity checker/generator

and flag latch (3-State) 74ABT8S53
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Max
Veo DC supply voltage 45 55 \
v Input voltage 0 Vee v
Viu High-level input voltage 20 Y
\ Input voltage 0.8 \"
lon High level output current 32 mA
lou Low level output current 64 mA
AVAV Input transition rise or fall rate V] 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomb = +25°C Tam = 49°C | unir
Min | Typ Max | Min Max
Vik Input clamp voltage Vee = 4.5V; | k= -18mA 09 | -12 12 v
Tou gigg'o%"fn‘l’;‘w' current Ve = 4.5V; Vou = 4.5V; Vy = V_or Viy 20 20 | paA
Vec =4.5V;lgy=-3mA; V=V orVy 25 35 25
Vou High-level output voltage Vee =5.0V;loy=-8mA; V=V orVyy 3.0 4.0 3.0 v
Veg =4.5V; lgy=-32mA; V|, =V orVy 20 26 2.0
VoL Low-level output voltage Vec = 4.5V; loL = 84mA; Vi =V or Viy 042 | 055 0.55 '
Input Control pins | Voc =5.5V;V, = GND or 5.5V $0.01 | +1.0 +1.0
h leakage pA
current Data pins Veg =5.5V; V= GND or 5.5V 5 100 100
Iy +lozn | 3-State output High current | Vg = 5.5V; Vg = 2.7V; V= Vi  or Viy 5.0 50 50 HA
)L +lozL | 3-State output Low current Vec =5.5V; Vo =05V, V=V orVy -5.0 -50 -50 pA
lo Short-circuit output current! | Vo =5.5V; Vg = 2.5V 50 | -80 | -180 | -50 | -180 | mA
lecH Vce = 5.5V; Outputs High; V) = GND or Vo 0.5 50 50 HA
leoL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or V¢ 20 30 30 mA
- i o o [ | e m
Alge aﬁf :;:,:I Supply current por oot?,ir".'ﬁ:&?'f.?/\éc or GND; Vg = 5.5V 03 | 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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8-bit inverting transceiver with 9-bit parity checker/

generator and flag latch (3-State)

FEATURES

+ Low static and dynamic power dissi-
pation with high speed and high out-

put drive
Open-collector ERROR output

Functionally equivalent to AMD
AM29854

Output capability: +64mA/-32mA

per Jedec JC40.2 Std 17

MIL STD 883C Method 3015.6 and
200 V per Machine Model

DESCRIPTION

The 74ABT854 high-performance
BiCMOS device combines low static
and dynamic power dissipation with
high speed and high output drive.

The 74ABT854 is an octal inverting
transceiver with a parity generator/
checker and is intended for bus-ori-
ented applications.

When Output Enable A (OEA) is High, it
will place the A outputs in a high imped-

ance state. Output Enable B (OEB)

controls the B outputs in the same way.

Latch-up protection exceeds 500mA

ESD protection exceeds 2000 V per

Objective specification
74ABT854
QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tamb = 25°C; GND = OV TYPICAL | UNIT
o Propagation delay _ Cy = 50pF; Ve = 5V
toHL Anto Bnor Bn to An t Pri Vee 29 ns
toun Propagation delay _ . _
i | An to PARITY Cy = 50pF; Vec = 8V 6.1 ns
Cn | Inputcapacitance V=0V or Ve 4 pF
Cout Output capacitance V=0V or Vec 7 pF
lecz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABT854N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT854D

The parity generator creates an odd
parity output (PARITY) when OEB is
Low. When OEA is Low, the parity of
the B port, including the PARITY input,
is checked for odd parity. When an er-
ror is detected, the error data is sent to
the input of a latch. The error data can
then be passed, stored, cleared, or

LOGIC SYMBOL

PIN CONFIGURATION
& 4] Vee
Ao [2] B0
a1 [3] 22] B1
a2 [4 21] B2
A3 5] 20] B3
a [o] 19] B4
as [7] 18] BS
as [ [17] B8
a7 [9] [16] 87
ERROR [10 E] PARITY
CLEAR [17] 4] oEB
ano [iz 73] ENABLE

TOP VIEW

2p—*
zp—=
p—-
pp—~
go——-o
zp—e

|g0——~
» P

13— ENABLE

B0 B1 B2 B3 B4 BS B6 B7

TTTTTTTT

23 22 212019 18 17 16

Vec = Pin24
GND = Pin 12

14— OEB
11— OEA PARITY — 15
11—cf CLEAR ERROR Jo— 10
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sampled depending on the ENABLE
and CLEAR control signals.

If both OEA and OEB are Low, data will
flow from the A bus to the B bus and
the part is forced into an error condition
which creates an inverted PARITY out-
put. This error condition can be used
by the designer for system diagnostics.
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8-bit inverting transceiver with 9-bit parity checker/

74ABT854
generator and flag latch (3-State)
PIN DESCRIPTION
PIN
SYMBOL NUMBER NAME AND FUNCTION
2,3,4,5, .
AO - A7 6.7.8.9 A port 3-State inputs/outputs
23,22, 21,
BO - B7 20, 19, 18, | B port 3-State inputs/outputs
17,16
OFEA 1 Enables the A outputs when Low
OEB 14 Enables the B outputs when Low
PARITY 15 Parity output
ERROR 10 Error output
CLEAR " Clears the error flag register when Low
ENABLE 13 Enable input (active low)
GND 12 Ground (0V)
Vee 24 Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUT AND VO
MODE An Bnt
OEB OEA | CLEAR CcP Y of Y of A B PARITY | ERROR#
Highs | Highs
A dal N Odd L
ta to B bus and generate parity L H X X Even NA NA A H NA
B data to A bus and check parity H L H 1 Na | Qad B NA NA H
Clear error flag register X X L X X X X NA NA H
H X NC
Abus and B bus disabled § H H L X X z z z H
H + Odd H
H kS Even L
A data to B bus and generate Odd H
inverted parity (Forced-error) L L X X Even NA NA A L NA
ERROR FLAG FUNCTION TABLE
MODE INPUTS Internal node OUTPUT
CLEAR ENABLE Point “P” ERROR
L L L L
Transparent L L H H
H L L L
Sample H L H H
Clear L H X H
H H L L
Store H H H H

H = High voltage level steady state

L = Low voitage level steady state

X = Don't care

NA = Not applicable

NC = No change

Z = High-impedance "OFF™ state

1 = Summation of High-level inputs includes PARITY along with Bn inputs
4 = Output states shown assume the ERROR output was previously High
§ in this mode, the ERROR output, when clocked, shows inverted parity of the A bus
7= Low-to-High clock transition

+ = Not a Low-to-High clock transition
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8-bit inverting transceiver with 9-bit parity checker/

generator and flag latch (3-State) 74ABT854

LOGIC DIAGRAM

Vi Vi
A0. A7 e { >0 + B0-B7

8

>
- .

g
‘ERROR
Lj> PARITY
Generator/Checker
ENABLE
CLEAR
Vee=Pin 24
GND=Pin 12
ABSOLUTE MAXIMUM RATINGS': 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.5t +7.0 v
I DC input diode current V<0 18 mA
v DC input voltage3 -1.210+7.0 v
Tox DC output diode current Vo<0 50 mA
Vour DC output voltage3 output in Off or High state -0.5t0 +5.5 v
lout DC output current output in Low state 128 mA
Tey Storage temperature range -6510 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.

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.

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

© N
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Objective specification

8-bit inverting transceiver with 9-bit parity checker/

generator and flag latch (3-State) 74ABT854
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TS UNIT
Min Max
Vee DC supply voltage 45 55 v
Vi Input voltage 0 Vee v
Vi High-level input voltage 20 v
ViL Input voltage 0.8 v
lon High level output current -32 mA
loL Low level output current 64 mA
AvVAV Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T';': ;;g*c UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Vee =4.5V; 1k =-18mA 09 | 1.2 -1.2 \"%
lou ::ah-cl;ﬁ nT;JtPUt current Vee =4.5V; Vo =4.5ViV =V, orVy 20 20 HA
Vec =4.5V; loy=-83mA; V=V, orViy 25 35 25
Vou High-level output voltage Vec =5.0V;lgq=-3mA; V=V or Vi 30 40 3.0 v
Vec =4.5V; loy=-32mA; V|, =V orViy 20 26 2.0
VoL Low-level output voltage Vec =4.5V; g =64mA; V=V, or Viy 042 | 055 0.55 \"
input Control pins | Vg = 5.5V; Vi = GND or 5.5V 10.01 | 1.0 1.0
h leakage pA
current Data pins Vec =5.5V;V, =GND or 5.5V 5 100 100
Iy + lozn | 3-State output High current | Ve =56.5V; Vo =2.7V; V=V or Vi 5.0 50 50 BA
I +lozL | 3-State output Low current Vec =55V, Vo =05V, Vi =V orViy -50 | -50 -50 RA
lo Short-circuit output current! | Vec = 5.5V, Vg = 2.5V -50 -80 | -180 | -50 | -180 | mA
lecH Vee = 5.5V; Outputs High; V| = GND or V¢g 0.5 50 50 pA
lecL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Vg 20 30 30 mA
lecz :’,fg Zzg\ir?lzf uts 3-State; 05 | 50 50 | pA
Alee :‘igitﬁ:irr\:l supply current per ootzzri?:::: aat‘\‘/\éc e GND: Voo 55V s | 1s s i,
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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e

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

FEATURES QUICK REFERENCE DATA
« Provide high performance bus inter- CONDITIONS
face buffering for wide data/address SYMBOL PARAMETER Tom = 25°C; GND = OV TYPICAL | UNIT
paths or buses carrying parity & 5 i
. ti
+ Buffered control inputs for light load- tPHLHL A:]of;agi K::: B: Tg An | CL=50pF; Vcc=5V 4.0 ns
ing, or increased fan-in as required :
with MOS microprocessors Cin Input capacitance Vi=0Vor Vo 4 pF
« Slim Dip 300 mil package - v v F
- Broadside pinout compatible with Cour | Outputcapacitance 1=0VorVee 7 d
AMD AM 2986
8. .1 lecz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
» Output capability: +64mA/-32mA
* Latch-up protection exceeds 500mA  ORDERING INFORMATION
per Jedec JC40.2 Std 17
. PACKAGES TEMPERATURE RANGE ORDER CODE
» ESD protection exceeds 2000 V per o
MIL STD 883C Method 3015.6 and 24-pin plastic DIP -40°C to +85°C 74ABT861N
200 V per Machine Model
24-pin plastic SOL -40°C to +85°C 74ABT861D
DESCRIPTION
The 74ABT861 bus transceiver pro-
vides high performance bus interface PIN DESCRIPTION
buffering for wide data/address paths of PIN NUMBER SYMBOL NAME AND FUNCTION
buses carrying parity. 13 OEAB A side to B side ouput enable input (active Low)
The 'ABT861 10-bit bus transceiver 725354'12' ?1 AO - A8 Data inputs/outputs (A side)
has NOR-ed transmit and receive out- ” * 15: 1 p 1'7 1 - -
put enables for maximum control flex- 19 20 21 22 23 Bo-B8 Data inputs/outputs (B side)
ibility. 1 OEBA B side to A side ouput enable input (active Low)
12 GND Ground (0V)
24 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
J  Nenea)
OEBA E 24] vee B Nenag
Ao 3] 23] B0 2345 9 10 11 2 -., = - 23
* ] 2] = i1 LT T |
A2 [4] [21] B2 AOA1A2A3A4A5A6A7MA9 . >V u
a3 5] E B3 ———] ———
a [o] 7ol B4 1 —o OEBA 4 ] )
as [7] 18] BS ] <2
13 —o0 OEAB 6 19
As [3] 17] B6 —] |-
A7 3] [76] B7 BO B1 B2 B3 B4 BS B6 B7 B8 B9 T e | - 1®
- s [TITTITTT] b =
A9 [11] [14] B9 23 22 21 20 19 18 17 16 15 14 [ PR
OEAB 10 18
ano iz} ] Vec=Pin24 —— [
- GND = Pin 12 L | L
Top View
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Objective specification

10-bit bus transceiver (3-State) 74ABT861
LOGIC DIAGRAM
OEAB
10 10
An  —F— Bn
oEBA ——>——
FUNCTION TABLE
INPUTS MODE
OEB | OEA
L H A data to B bus
H L B data to A bus
H H z
H = High voltage level steady state
L = Low voltage level steady state
Z = High-impedance "OFF" state
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vec DC supply voltage 0510 +7.0 v
Ik DC input diode current Vi<0 -18 mA
v DC input voltage? -1.210 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vout DC output voltage? sutput in Off or High state 0516 +55 Vv
lour DC output current output in Low state 128 mA
™ 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.

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
Vec DC supply voltage 45 55 v
Vi Input voltage 0 Vee v
Vin High-level input voltage 2.0 \'
Vi Input voltage 0.8 '
o 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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10-bit bus transceiver (3-State) 74ABT861

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomp = 425°C T.::;;g’c UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vee =4.5V; 1k =-18mA 09 | -1.2 1.2 v
Vee =4.5V; lgy=-3mA; V=V orVy 25 3.5 25
Vou High-level output voltage Vec =5.0V;loy=-3mA; V=V, orVy 3.0 40 3.0 v
Ve =4.5V; loy=-32mA; V, =V orV)y 2.0 26 20
VoL Low-level output voltage Vec =4.5V;lo =64mA; V, =V orViy 042 | 055 0.55 v
Input Control pins | Voc =5.5V;V, = GND or 5.5V 1$0.01 | +1.0 +1.0
l loakage HA
current Data pins Vee =5.5V; V, = GND or 5.5V 5 100 100
11y + 1oz | 3-State output High current | Voc =5.5V; Vo =2.7V; Vi =V orVyy 5.0 50 50 pA
I + oz | 3-State output Low current Vec =5.5V; Vo =05V, V=V orViy -50 | -50 -50 HA
lo Short-circuit output current! Voo =5.5V; Vg =25V -50 -80 | -180 50 | -180 | mA
locH Vee = 5.5V, Outputs High; V; = GND or V¢ 05 50 50 pA
lecL Quiescent supply current Vce = 5.5V; Outputs Low; Vi = GND or V¢ 30 38 38 mA
= e o o [w] [ m
Alee i‘,\.‘;ﬂi:i :{:;l Supply current per S::Zr'?:::étaa::/\éc or GND; Ve = 5.5V 03 | 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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L

9-bit bus transceiver (3-State) 74ABT863
L P 0 S SR
FEATURES QUICK REFERENCE DATA
+ Provide high performance bus inter- CONDITIONS
face buffering for wide data/address SYMBOL PARAMETER Tamp = 25°C; GND = OV TYPICAL | UNIT
paths or buses carrying parity o _
« Buffered control inputs for light load- ,P':: :r:f; g‘:"%': gﬁ'fg An | CL=80pF; Vo =5V 4.0 ns
ing, or increased fan-in as required .
with MOS microprocessors Ciy Input capacitance Vi=0Vor Vg 4 pF
« Skm Dip 300 mil package ] VieOVorV .
» Broadside pinout compatible with Cour _ Output capacitance 1=V 0r Yoo 7 P
A
MD AM 298.6.3 lecz Total supply current Outputs Disabled; Ve = 5.5V 500 nA
« Output capability: +64mA/-32mA
 Latch-up protection exceeds 500mA ORDERING INFORMATION
per Jedec JC40.2 Std 17
PACKAGES TEMPERATURE RANGE ORDER CODE

» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and 24-pin plastic DIP -40°C to +85°C 74ABT863N
200 V per Machine Model

24-pin plastic SOL -40°C to +85°C 74ABT863D

DESCRIPTION
The 74ABT863 Bus Transceiver pro-
vides high performance bus interface

PIN DESCRIPTION

buffering for wide data/address paths of PIN NUMBER SYMBOL NAME AND FUNCTION
buses carrying parity. The 'ABT863 9- 14,13 OEABO, OEAB1 | Direction control input
bit Bus Transceiver has NOR-ed trans- 2345
mit and receive output enables for 6789 10 AO - A7 Data inputs/outputs (A side)
maximum control flexibility. 15’ 1'6 '17' 18
19, 20, 21, 22, 23 BO-B7 Data inputs/outputs (B side)
1,11 OEBAO, OEBA1 | Ouput enable
12 GND Ground (0V)
24 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
JR— J_ N EN1(BA)
OEBAo [1] 24] Vee NN
A0 3] 23] B0 2345678910 %—h‘mwn
~ 3] =] & LI r
AZE Esz A0 A1 A2 A3 A4 AS A6 A7 A8 2 | v < j—zl
» [s] [20] B3 1 —d 3 A
OEBA0 . . 2
At [E [19] B4 11 —o oEBA1 ‘ z
. PR
AS E E BS 14 —o OEABO . »
13 —of OEAB1 ——— a2
»s [T 7 o : e
N 5 87 BO B1 B2 B3 B4 BS B6 B7 BS 7 »
as ] [19] B FLTTTTTT : -t
OEBA1 E E OEABO 23 22 21 20 19 18 17 16 15 % s 16
10 15
——— ] -
GND E E OFAs! Veo=Pin24 1 14
GND = Pin 12
Top View "
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9-bit bus transceiver (3-State) 74ABT863

LOGIC DIAGRAM
14°—E7{§° GEBAD 1
1 =
2 a0 ]l\l/q-‘ %j B0 2
S ]P; -—<J m 2
‘R ]'\; -%J Bz "
55 ['[/'\‘ w —2
- ]'\15 2]1 1
- ]'\1/'\— %J — 1
- II\I/T w —
s ]l\; -—;\/]j o
o> s

FUNCTION TABLE
INPUTS
OPERATING MODES
OEABO OEAB1 | OEBA0 OEBA1
L L H X A data to B bus
L L X H A data to B bus
H X L L Bbustc Adata
X H L L B bus to A data
H H H H z

= High voltage level

= Low voltage level

= Don't care

= High impedance "off* state

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

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 \
I DC input diode current V<0 -18 mA
v DC input voltage3 -1.2t0 +7.0 \
lok DC output diode current Vo< 0 -50 mA
Vour DC output voltage3 output in Off or High state -0.5t0 +56.5 \
lout DC output current output in Low state 128 mA
Tag 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.

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

tal to r . The Jm 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 \'
Vi High-level input voltage 20 \
Vi Input voltage 08 \
lon High level output current 32 mA
lou Low level output current 64 mA
AYAv Input transition rise or fall rate 0 5 nsiV
Tamb Operating free-air temperature range -40 +85 °C
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9-bit bus transceiver (3-State) 74ABT863

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS T =425°C | Tamb = 40C | yyr
Min | Typ | Max | Min | Max
Vi Input clamp voltage Veg = 4.5V; | = -18mA 09 | -12 1.2 v
Vec =4.5V; loy=-3mA; V=V, orVy 25 35 25
Vou | High-level output voltage Voo =5.0V; | g = -3mA; V= V) or Vyy 30 | 40 30 v
Vec =4.5V;lgy=-32mA; V, = V) or Viy 20 26 20
Vou Low-level output voltage Vee =4.5V; lg = 64mA; V =V orViy 042 | 0.55 0.55 \'
Input Control pins | Vcc = 5.5V; V= GND or 5.5V 10.01 | 1.0 1.0
h leakage HA
current Data pins Vec =5.5V; V, =GND or 5.5V 5 100 100
Iy + lozn | 3-State output High current Vee =5.5V; Vo =2.7V; V| =V orVy 5.0 50 50 pA
Iy + 1oz | 3-State output Low current Vee =5.5V; Vo =0.5V; V)=V or Viy -50 | -50 -50 pA
lo Short-circuit output current! Ve =5.5V; Vg = 2.5V -50 80 | -180 | 50 | -180 | mA
lock Vee = 5.5V; Outputs High; V; = GND or Ve 0.5 50 50 pA
leoy Quiescent supply current Ve = 5.5V; Outputs Low; V; = GND or Ve 28 34 34 mA
lecz zfi azg\fr?,z:"‘s 3-State; 05 | 50 50 | pa
alce i‘r\l‘;ﬁi:i:inn:, supely current per f&if?f:ﬁé'i?}; or GND; Vg = 5.5V 03 | 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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9-bit dual latch transceiver with 8-bit parity
generator/checker (3-State)

FEATURES

* Symmetrical (A and B bus functions
are identical)

Selectable generate parity or "feed-
through" parity for A-to-B and B-to-A
directions

Independent transparent latches for
A-to-B and B-to-A directions

Selectable ODD/EVEN parity

* Continuously checks parity of both A
bus and B bus latches as ERRA and
ERRB

+ Ability to simultaneously generate
and check parity

» Can simultaneously read/latch A and
B bus data

» 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 74ABT899 is a 9-bit to 9-bit parity
transceiver with separate transparent
latches for the A bus and B bus. Either
bus can generate or check parity. The
parity bit can be fed-through with no
change or the generated parity can be
substituted with the SEL input. Parity
error checking of the A and B bus
latches is continuously provided with
ERRA and ERRB, even with both buses
in 3-State.

The device has a guaranteed current
sinking capability of 32mA for the A-bus
and 64 mA for the B-bus. Otherwise,
the part is symmetrical (A and B bus
functions are identical).

The 74ABT899 features independent
latch enables for the A and B bus
latches, a select pin for ODD/EVEN par-
ity, and separate error signal output
pins for checking parity.

FUNCTIONAL DESCRIPTION:
The 74ABT899 has three principal
modes of operation which are outlined
below. All modes apply to both the A-
to-B and B-to-A directions.

April 26, 1991

Objective specification

74ABT899
QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tomb = 25°C; GND = OV TYPICAL | UNIT
toLy Propagation delay - . -
toHL Anto Bn or Bnto An Cu = 80pF; Voc = SV 29 ns
oy Propagation delay _ . _
. | An to ERRA Cu = 50pF; Vo = 8V 6.1 ns
Cn | Inputcapacitance V)=0V or Vg 4 pF
Court Output capacitance V=0V or Ve 7 pF
lecz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
28-pin plastic DIP (300mil) -40°C to +85°C 74ABT899N
28-pin plastic SOL (300mil) -40°C to +85°C 74ABT899D

Transparent latch, Generate parity,
Check A and B bus parity:

Bus A (B) communicates to Bus B (A),
parity is generated and passed on to
the B (A) Bus as BPAR (APAR). If LEA
and LEB are High and the Mode Select
(SEL) is Low, the parity generated from
A0-A7 and B0-B7 can be checked and
monitored by ERRA and ERRB. (Fault
detection on both input and output
buses.)

Transparent latch, Feed-through par-
ity, Check A and B bus parity:

Bus A (B) communicates to Bus B (A) in
a feed-through mode if SEL is High.

PIN CONFIGURATION

Parity is still generated and checked as
ERRA and ERRB and can be used as
an interrupt to signal a data/parity bit
error to the CPU.

Latched input, Generate/Feed-

through parity, Check A (and B) bus

parity:

Independent latch enables (LEA and

LEB) allow other permutations of:

» Transparent latch / 1 bus latched /
both buses latched

+ Feed-through parity / generate parity

* Check in bus parity / check out bus
parity / check in and out bus parity

LOGIC SYMBOL

ODD/EVEN [ 1] 28] Voo
rRa [ 2] OE®
Lea [3] 26] B0 4 5 67 8 9 101 12
% [ ] o IRERERERR
AIE Elz AOGAT A2 A3 A4 AS AS A7 APAR
A2 s—Jiea
E Em 17— es
“E E}“ 16 — SEL ERRA o— 2
M 1 —] ODD/EVEN ERRB
E E“ o —does o—15
ASE Eas 13 —q OEA
48 [19] 1] 87 B0 B1 B2 B3 B4 BS BS_B7 BPAR
a7 [ ) sean EREREEREN
APAR [ ELEB 2 25 24 23 22 21 20 19 18
oA [13] 16] SEL
aND [13] [15] ERRB Ve = Pin 24
' GND = Pin 12
TOP VIEW
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Objective specification

9-bit dual latch transceiver with 8-bit parity
generator/checker (3-State)

74ABT899

PIN DESCRIPTION

SYMBOL PIN NUMBER NAME AND FUNCTION
AO - A7 4, 5'12" :“8‘ 8 Latched A port inputs/outputs ( 3-State)
BO - B7 123'. 223" 22:_;. 222 Latched B port inputs/outputs ( 3-State)
APAR 12 A bus parity input (3-State)
BPAR 18 B bus parity input (3-State)
ODD/EVEN 1 Parity select input (Low for even parity)
'GBA, GAB 13,27 Ouput Enable inputs (Gate A to B, B to A)
SEL 16 Mode select input (Low for generate)
LEA, LEB 3,17 Latch Enable inputs (Low for latch)
ERRA, ERRB 2,15 Error signal outputs (active Low)
GND 14 Ground (0V)
Vee 28 Positive supply voltage
FUNCTION TABLE
%ﬁmg =TS OPERATING MODE
H H X X X |3-State A bus and B bus (Input A & B simultaneously)
H | L | L | L | H |B-A, TransparentB latch, Generate parity from B0-B7, Check B bus parity
H L L H H |B— A, Transparent A & B latch, Generate parity from B0-B7, Check A & B bus parity
H | L | L | X | L |B-A, Bbuslatched, Generate parity from latched B0-B7 data, Check B bus parity
H L H| X H |B — A, Transparent B latch, Parity feed-through, Check B bus parity
H | L H | H | H |B- A, Transparent A & B latch, Parity feed-through, Check A & B bus parity
L H L H X |A = B, Transparent A latch, Generate parity from A0-A7, Check A bus parity
L H L H H |A — B, Transparent A & B latch, Generate parity from A0-A7, Check A & B bus parity
L H L L X |A - B, A bus latched, Generate parity from latched A0-A7 data, Check A bus parity
L H H H L |A — B, Transparent A latch, Parity feed-through, Check A bus parity
L H H H H |A - B, Transparent A & B latch, Parity feed-through, Check A & B bus parity
L L X X X |Output to A bus and B bus (NOT ALLOWED)

H = High voltage level
L = Low voltage level
X = Don'tcare
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9-bit dual latch transceiver with 8-bit parity

generator/checker (3-State) 74ABT899

BLOCK DIAGRAM
27 —
OB 3
9-bit og.m
p utput
Latch Buffer
el Le 2
i Parity . :‘“ 25 ::
Ao ‘—1 1 24
Al B2
A2 ] 3 B3
A3 4 DL = B4
As S :; BS
as < 5
Ag 10 & B7
A7 1 p——— BPAR
arar 2
—
9-bit - 9-bit ——
Output P
Bul?:r Latch
o 2 oF { e
mux Parity
0| Generator
16 2 ERRA
SEL
18
_ jD ERRB
— 1
ODD/EVEN 7
LEB
Vcc=Piro 28
GND = Pin 14

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 v
™ DC input diode current V<0 -18 mA
v DC input voltage? -1.210+7.0 v
lok DC output diode current Vo<O -50 mA
Vour DC output voltage3 output in Off or High state 0.510+5.5 v
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.

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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9-bit dual latch transceiver with 8-bit parity .
generator/checker (3-State) 4ABT899

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER - LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
' Input voltage 0 Vee \"
Viu High-level input voltage 20 \
Vi Input voltage 08 \"
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
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomp = +25°C Tamo = -40°C | 7
to +85°C
Min | Typ Max Min Max
Vik Input clamp voltage Veg =4.5V; 1 k=-18mA -0.9 -1.2 1.2 Vv
Vec =4.5V; loy=-3mA; V=V orVy 25 3.5 25
Vou High-level output voltage Vee =5.0V;lgy=-3mA; V=V orVy 3.0 4.0 3.0 Vv
Voo =4.5V; oy =-32mA; V| =V or Viy 2.0 26 20
VoL Low-level output voltage Vec = 4.5V, loL = 64mA; V| =V or Viy 0.42 | 055 0.55 \Y
Input Control pins | Vec =5.5V; V= GND or 5.5V 10.01 | +1.0 +1.0
I leakage pA
current Data pins Vee =5.5V; V= GND or 5.5V 5 100 100
I+ lozn | 3-State output High current Vec =55V, Vo =27V, Vi =V or Viy 5.0 50 50 pA
Iy +lozL | 3-State output Low current Vec =5.5V; Vg =0.5V; V=V orViy 5.0 -50 -50 pA
lo Short-circuit output current! Ve =5.5V; Vg =25V -50 -80 | -180 -50 | -180 | mA
lccH Ve = 5.5V; Outputs High; V; = GND or V¢ 0.5 50 50 HA
leoL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or V¢ 28 34 34 mA
- e o s [0 | || m
Alce :\zﬂif ;;:;I SupPly current per ?&Z:?ﬁ:ﬁiﬁ'@é; or GND; Vg = 5.5V 03 | 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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L
Octal registered transceiver (3-State) 74ABT2952
L
FEATURES QUICK REFERENCE DATA
» 8bit registered transceiver SYMBOL PARAMETER T, 002!5«%11833 v TYPICAL | UNIT
= H =0
*» Independent registers for A and B smb
buses s | Propagation delay C, = 50pF; Vg = 5V 5.7 ns
« AM2952 functional equivalent oy | CPABor CPBA to Anor Bn
* Outputs sink 64mA and source Cin Input capacitance V;=0V or Vg 4 pF
32mA
» Latch-up protection exceeds 500mA Cour | Output capacitance V)=0Vor Ve 7 pF
per Jedec JC40.2 Std 17
+ ESD protection exceeds 2000 V per lccz | Total supply current Outputs Disabled; Voc = 5.5V | 500 nA
MIL STD 883C Method 3015.6 and
200 V per Machine Model ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
?}:&Sﬁ?él;gg;{ 8.bit Registored 24-pin plastic DIP (300mil) -40°C to +85°C 74ABT2952N
e is an 8-bit Registere ; - . 00 o
Transceiver. Two 8-bit back to back 24-pin plastic SOL (300mil) 40°C 1o +85°C 74ABT2952D
registers store data flowing in both di-
rections between two bi-directional PIN DESCRIPTION
buses. Data applied to the inputs is en- PIN NUMBER SYMBOL NAME AND FUNCTION
tered and stored on the rising edge of 10, 14 CPAB/CPBA Clock input A to B/ Clock input B to A
the Clock (CPXX) provided that the 11,13 CEAB /CEBA Clock enable input A to B / Clock enable B to A
Clock Enable (CEXX) is Low. The data A ockenave Ao onave
is then present at the 3-State output 16,17,18, 19 AO - A7 Data inputs/outputs (A side)
buffers, but is only accessible when the 20,21,22,28 | .
Output Enable (OEXX) is Low. Data 1,2,3,4 . .
flow from A inputs to B outputs is the 5,6,7,8 BOVA:_B? ) Data inputs/outputs (B side)
same as for B inputs to A outputs. 9,15 OEAB / OEBA Output enable input
12 GND Ground (0V)
24 Vee Positive supply voltage
PIN CONFIGURATION DIP LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
B7 E E Vee 1 N ent
Bs 3] 23] A7 1617 1819 20 21 228 B Ny
“—-—b EN3
s 3} 2 s RRRRERE! PR
84 4] [21] AS A0 AT AZ A3 Ad A5 A6 A7 v KNes
B3 A4 1 KNes
82 o = 10 —{ceas oeBA o— 15 -
6 [19] A3 1 —d ceas Berd v2as sy |—ent
B1 [7] 18] A2 14 —] CPBA OEAB fo— 9 ” ‘ 7
BO E E At 13— CEBA w | [ .
Geas (o] 16] A0 B0 B1 B2 B3 B4 BS B6 B7 Berdi et
- e EEERERR = :
CEABE ECPBA 8 76 5§ 4 3 21 2 -
GND [12] [13] CEBA . ey | a2
Vee =Pin 24 » 1
TOP VIEW GND = Pin 12
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Octal registered transceiver (3-State) 74ABT2952
FUNCTION TABLE for Register An or Bn FUNCTION TABLE for Output Enable
INPUTS INTERNAL INPUTS | INTERNAL
An or Bn| CPXX TEXX Q OPERATING MODE 5% a An or Bn OUTPUTS | OPERATING MODE
X X H NC Hold data H X z Disable outputs
L T L L Load data L L L Enable outputs
H T L L H H
H = High voltage level H = High voltage level
L = Low voltage level L = Low voltage level
T = Low-to-High transition X = Don't care
X = Don'tcare XX = AB or BA
XX = AB or BA Z = High impedance "off" state

NC = No change

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \
™ DC input diode current Vi<0 -18 mA
v, 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 -05t0 455 v
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 rcliability.
. 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.
The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

@ N

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max

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

AVAV Input transition rise or fall rate 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 °C

April 4, 1991 258



Philips Semiconductors Advanced BiCMOS Products

Product specification

Octal registered transceiver (3-State)

74ABT2952

LOGIC DIAGRAM
CEAB ?‘
CPAB 10 Na
o L
=iling
a0 16 .
| —_— |
5 —a CE
cP Bo
sl
a7 o
cp
L
E o C|E
cP B1
1 o
az 18 o o
L
Gl
cp B2
(J:E P P; ]
a3 18 o cp
L
5 +Ha clE
cp B3
[ | S
CE o -
as 20 o cp -
L
Sl
cP B4
(£E Q ?} ]
as 2 D cp
L4
=
cP Bs
lE o_‘.__B
As 22 0 cp
L
5 11Q (;IE
cP 86
r
CE q .11/
a7 23
D cp
L
L — gl
ceea 2 cp B7
crea 1 %E
Vec = Pin 24 oeen —d>
GND = Pin 12
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Octal registered transceiver (3-State) 74ABT2952
DC ELECTRICAL CHARACTERISTICS
LIMITS
- T,mb =-40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o asoc | UNIT
Min | Typ | Max | Min | Max
Vi Input clamp voltage Ve =4.5V; 1k =-18mA 09 | 12 -1.2 v
Vec =4.5V; loy=-3mA; V=V, orVy 25 35 25
Vou High-level output voltage Vec =5.0Viloy=-3mA; V=V, or Vi 30 | 40 3.0 v
Ve =4.5V; lon=-32mA; V=V or Viy 2.0 26 2.0
Voo Low-level output voltage Vec =4.5V; o =64mA; V= V) or Viy 042 | 055 0.55 \
Input Control pins | Ve =5.5V;V;=GND or 5.5V $0.01 | 1.0 1.0
1 leakage pA
current Data pins Vee =5.5V; V= GND or 6.5V 5 100 100
Iy + lozu | 3-State output High current Vo =56.5V; Vo =2.7V; V) = Vi or Viy 5.0 50 50 HA
I +lozL | 3-State output Low current Ve =5.5V; Vo =0.5V; V=V or Viy 50 | -50 -50 pA
lo Short-circuit output current! | Vee =5.5V; Vg = 2.5V -50 | -80 | -180 | -50 | -180 | mA
lech Vee = 5.5V; Outputs High; V; = GND or Vg 0.5 50 50 HA
leoL Oui t supply current Vee = 5.5V; Outputs Low; V; = GND or Vg 20 30 30 mA
Vee = 5.5V, Outputs 3-State;
| cc i V
ccz Vi = GND or Ve 05 | 50 50 BA
Additional supply current per | One input at 3.4V,
alcc input pin2 other inputs at Vg or GND; Ve = 5.5V 03 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 registered transceiver (3-State) 74ABT2952

AC ELECTRICAL CHARACTERISTICS
GND =0V; § =t = 2.5ns; C = 50pF, R = 500Q

LIMITS
Tﬂmb = +25°C Tlmb =-40°C to +85°C
SYMBOL PARAMETER WAVEFORM Veo = 5V Voo = 5V40.5V UNIT
Min Typ Max Min Max
fmax Maximum dock frequency Waveform 1 150 150 ns
teun Propagation delay 20 5.1 6.6 20 76
tew. | CPBA to An, CPAB to Bn Waveform 1 25 5.7 7.2 25 8.2 ns
tpzy Output enable time Waveform 3 1.0 3.3 4.8 1.0 5.8 ns
tpz OEBA to An, OEAB to Bn Waveform 4 22 4.7 6.2 2.2 75
tpuz Output disable time Waveform 3 20 6.1 7.6 2.0 8.1 ns
tpz EBA to An, OEAB to Bn Waveform 4 15 5.6 71 15 7.6
AC SETUP REQUIREMENTS
LIMITS
- Tomp = +25°C Tamb = -40°C to +85°C
SYMBOL PARAMET R WAVEFORM Vee = 5V Voo = 5V0.5V UNIT
Min Typ Max Min Max
t(H) Setup time Waveform 2 45 3.1 45
t4Ll) | Anto CPABorBnto CPBA ort 35 19 35 ns
tyH) | Hold time Waveform 2 0.0 -1.5 0.0
til) | Anto CPABorBnto CPBA 0.0 28 0.0 ns
tg(H) Setup time Waveform 2 4.0 26 4.0
t«l) | CEABto CPAB, CEBA to CPBA 3.0 1.8 3.0 ns
th(H) Hold time Waveform 2 0.0 15 0.0
tyL) | CEABto CPAB, CEBA to CPBA velorm 0.0 15 0.0 ns
twW(H) | CPABorCPBA pulse witith, Waveform 1 3.0 1.9 3.0
tWl) | High or Low 35 26 35 ns
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AC WAVEFORMS

An or Bn

Waveform 1. Propagation Delay, Clock Input To
Output, Clock Pulse Width, and Maximum Clock
Frequency

OEAB »

Waveform 3. 3-State Output Enable Time To High
Level And Output Disable Time From High Level

CPBA or
cP AnBn 7 7
__ " v WDk v
CEAB » CEBA to(H) " taH) tg(L) )
CPAB : CPBA Vu <

Waveform 2. Data Setup And Hold Times

OEAB , OEBA

An, Bn Vu VoL 0.3V
—~

Waveform 4. 3-State Output Enable Time To Low
Level And Output Disable Time From Low Level

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

TEST CIRCUIT AND WAVEFORMS

Voo
I fr" mv
o.uT

T li

Test Circuit Mor 3-State Outputs

SWITCH POSITION

TEST SWITCH
toLz closed
trz. closed
All other open

DEFINITIONS

R_ = Load resistor; see AC CHARACTERISTICS for value.

C_ = Load capacitance includes jig and probe capacitance;
see AC CHARACTER!"TICS {:r value.

Ry = Termination resistancc should be equal to Zgyr of
pulse generators.

! d

t AMP
90% \I\L w M‘ %% "
sseame | v

""" J X 10% % ¥ | ov

toa (1) trn @)

r—‘nu ) _1 r_‘rn. (‘g)‘" w

P
90% 90%
POSITIVE v v
PULSE L L
10% 10%
ov

Lg tw J
V=15V
Input Pulse Definition
R
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | ty tr e

74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
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tpLy vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching

TPAB to An or TPAB to Bn
[
8
| MAX
7 o
=
e
2s = v
J — e, et ©c
4
3 - MIN
e
2
1

-85 -38 -18 & 25 45 65 85 108 128

°C

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

1 TPAB to An or TPAB to Bn

[

8 MAX
7

(] 4.8Veo

H . I 8.5V

4

3 MIN

2

1

-58 -38 -15 8 25 45 65 85 105 128

°C

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

, OEBA to An or OEAB to Bn
[
T MAX
] —
4 et 4.5V
e
2 s e 58Vee
2
[ — MIN
Lt
1
0

-85 -38 ~15 8 25 45 65 85 105 125

°C

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

. TPAB to An or TPAB to Bn
[
. _A & swiching
\ // | 4swihching
2
) e e [
A s
[ A
Z
-1
-2
0 50 100 180 200

pF

Adjustment of tpy for
Load Capacitance and # of Outputs Switching
CPAB to An or CPAB to Bn

@

7

. — ) i

. // ] 4 switching
' 4/ /
£, ] 1 switching
i Z

. P

0 Z

,/
-
-2
[} 50 100 150 200

pF

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching

. OEBA to An or OEAB to Bn
* 8 switchl
switching

4 // 4 switching
g3 /// 1 switching
£,

| ==

i, ///

[} A/

=
-1
-2
) 50 100 150 200

pF
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tpzL vs Temperature (Tamb)
Cy = 50pF, 1 Output Switching
0 OEBA to An or OEAB to Bn
8
MAX
7
¢ Voo
zs 5.5Voc
4
3
MIN
2
1
55 -35 -15 5 25 45 65 85 105 125
°C
tpyz Vs Temperature (Toymp)
C, = 50pF, 1 Output Switching
o OEBA to An or OEAB to Bn
°
8 MAX
7
o 48V
] s 5.5V
4
3
3 — MIN
1
&5 -35 -15 5 25 45 65 85 105 125
°C
tpLz vs Temperature (Toymp)
C = 50pF, 1 Output Switching
0 OEBA to An or OEAB to Bn
8
7 MAX
& 45Voo
s 5.5Voo
2
4
3
2
MIN
1
(]
&8 -35 -15 5 25 45 65 65 105 125
°C

Offset in ns

Offset In ns

Offset In ns

Adjustment of tpzn_for
Load Capacitance and # of Outputs Switching

0 OEBA to An or OEAB to Bn
8
7 8 g
8 4
5 ] :
4 A
3 / — _——{ 1 switching
2 -~
1 /. —
ol
7
-1
-2
[} 50 100 150 200
pF
Adjustment of tpyz for
Load Capacitance and # of Outputs Switching
0 OEBA to An or OEAB to Bn
8 8 switching
: 1 switching
s A~
a V.
3 Vi
2 47
1 ~
[
-1 !
-2
0 50 100 150 200

pF

Adjustment of tp 7 for
Load Capacitance and # of Outputs Switching
OEBA to An or OEAB to Bn

8
7
]
5 8 switching
" ~ A 4 switching
s // 1 switching
2 ]
1 1>
ol
-1
-2
[ 50 100 150 200
pF
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truy vs Temperature (Tame)
Cy = 50pF, 1 Output Switching

A8Veo

-85 35 -18 5 25 45 65 6 108 128
°C

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

-85 -35 -15 5 25 45 65 85 108 125
°C

Vonv and Vorp vs Load Capacitance
Vee =5V, V=0 to 3V

l | ]

125°C
25°C
-55°C

-anbhobabh

125°C

f_ 25°C
0s -55°C

0 80 100 150 200
°C

Adjustment of ty y for
Load Capacitance/# of Outputs

10
S | & swoning
s 4 9
7 7 1 switching
. /,'//
s
1e i
s Z
i 7
1 ~
]
-1
-2
-3
] 50 100 150 200
pF
Adjustment of tyy_ for
E.oad Capacitance and # of Outputs Switching
s 8s g
7
[} 4 9
‘ ~a
.= 4 ﬁ/ 1 9
3 //
i Za
' Vo A
ol Z
[
-1
-2
0 80 100 150 200
pF
Voup and Voy vs Load Capacitance
. Vee =5V, Vin=01to 3V
[
125°C
4 25°C
-55°C
3
2

Offsetin ns
-

-1 125°C
_-ﬂ§f—_—-:——§ 25°C
2 -55°C

pF

April 4, 1991



Philips Semiconductors Advanced BiCMOS Products Product specification
R

Octal registered transceiver, inverting (3-State) 74ABT2953

]

FEATURES QUICK REFERENCE DATA
» 8-bit registered inverting transceiv- CONDITIONS
ors SYMBOL PARAMETER Tomb = 25°C; GND = OV TYPICAL | UNIT
» Separate clock, clock enable and 3- to Propagation dela .
State enable provided for each regis- tp“u: CP:BQM CPBA :, Znor Bn | Ot = 50PF: Voo = 8V 5.0 ne
ter
«  AM2953 functional equivalent Cw | Input capacitance Vi=0Vor Veo 4 pF
+ Outputs sink 64mA and source Cour | Output capacitance V,= 0V or Vg 7 pF
32mA
+ Latch-up protection exceeds 500mA lccz | Total supply current Outputs Disabled; Ve = 5.5V 500 nA
per Jedec JC40.2 Std 17
« ESU protection exceeds 2000 Vper ORDERING INFORMATION
MIL STD 883C Method 3015.6 and PACKAGES TEMPERATURE RANGE ORDER CODE
200 V per Machine Model 24-pin plastic DIP (300mil) 40°C to +85°C "~ 74ABT2953N
DESCRIPTION 24-pin plastic SOL (300mil) -40°C to +85°C 74ABT2953D

The 74ABT2953 is an 8-bit registered
inverting transceiver. Two 8-bit backto ~ PIN DESCRIPTION

back registers store data flowing in both PIN NUMBER | SYMBOL NAME AND FUNCTION
g:odbng btetweelr} e*:/; l::;difecﬁ?n_al 10, 14 CPAB/CPBA Clock input A to B/ Clock input B to A
sses. Data appli @ inputs is
entered and stored on the rising edge of 11,13 CEAB /CEBA Clock enable input A to B / Clock enable B to A
the Clock (CPXX) provided that the 16, 17, 18, 19 %0-K7 Data inputs/outputs (A sid
Clock Enable (CEXX) Is Low. The data | 20, 21, 22, 23 wta inputs/outputs (A side)
is then present at the 3-state output 1,2,3,4 ] K
buffers, but is only accessible when the 5678 Bo-B7 Data inputsioutputs (B side)
Output Enable (OEXX) is Low. Data ——
flow from A inputs to B outputs is the 9.15 OEAB / OEBA Ouput ensbie input
same as for B inputs to A outputs. 12 GND Ground (0V)
24 Vee Positive supply voltage
PIN CONFIGURATION DIP LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
H___Den
W B Do
I.E Z“ 18 17 15 19 20 21 22 23 U DNens
- L] T
B8 5] 22] 76 1) b os
- A0 A1 A2 A3 A4 A5 A A7
B4 E 21| AS n >oa
Bs 3] 20| A4 :: ] °":: oesa fo— 15 “ ::—: .
& [ i3] 7 w3 s oers b s Led vaae sy Pt
Uin ] 2 13 —of cepA ": LA
"E [17] %« 80 B1 B2 B3 B4 BS B B7 .
Oeas [ | 1] 7o
crm 3 o RERRARE = 4 :
TEAB [11] 12 crea 2
J— 2
oo o] 1] croR Ve = Pin 24 » )
ToP VIEW GND = Pin 12 |
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Octal registered transceiver, inverting (3-State) 74ABT2953
FUNCTION TABLE for Register An or Bn FUNCTION TABLE for Output Enable
INPUTS INTERNAL INPUTS | INTERNAL
Anor Bn] CPXX | GEXX Q OPERATING MODE 5% 1 @ An or Bn OUTPUTS | OPERATING MODE
X X H NC Hold data H X z Disable outputs
L T L L Load data L L H Enable outputs
H T L H L H L
H= High voltage level H= High voltage level
L= Low voltage level L= Low voltage level
T =Low-to-High transition X=Don't care
X=Don't care XX=AB or BA
XX=AB or BA Z =High impedance "off" state
NC=No change
ABSOLUTE MAXIMUM RATINGS': 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
Ik DC input diode current Vi<0 -18 mA
\7 DC input voltage? -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 +6.5 \
lour DC output current output in Low state 128 mA
Teag Storage temperature range 6510 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.

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.

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

[N

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LwiTS UNIT
Min Max
Vee DC supply voltage 45 55 v
7 Input voltage 0 Vee \
ViH 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 10 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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LOGIC DIAGRAM

Voo =Pin 24
GND = Pin 12

cran Lo
cilind
CE
S0 16 o o gl
| -
*5“—1" ce
I cp
|
- e
A D cp
| 1
vE-— Q CE
cp
_ Sl =
Az 18 D cp
L |
—5———0 CE
cp
i —
yORRD) b cp
| 1
-5——-0 cE
cp
[ M }
CE
7 20 > o L
L 1
-5——-0 CE
cp
(':E 1. ]
As 2 D cp
| 1
| gl
cp
| S|
L D cp
LG
++Ha CE
I cp
CE ?;_ ]
ar 2 D cp
L — gl
+4+1{a CE
cEea 12 cp
j -
craa 4o
OEEA o>
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DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C Tamp = 49°C | i
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo =4.5V; | x=-18mA 0.9 -1.2 -1.2 \'
Veg =4.5V; loy=-3mA; V=V orVyy 25 35 25
Vou High-level output voltage Ve =5.0V; lgy=-3mA; V=V orViy 3.0 40 3.0 \
Voo = 4.5V | o= -32mA; V, = Vj_or Vpy 20 | 26 2.0
Voo Low-level output voltage Voc =4.5V; o =64mA; V=V orViy 042 | 0.55 0.55 \
Input Control pins | Vg =5.5V;V,=GNDor 5.5V +0.01 | 1.0 +1.0
l leakage BA
current Datapins | Voo = 5.5V; Vi = GND or 5.5V 5 | 100 100
I+ lozn | 3-State output High current | Vec =5.5V; Vo =27V Vi =V orViy 5.0 50 50 pA
i+ 1oz | 3-State output Low current Ve =5.5V; Vo =0.5V; V=V, or Vy -50 | -50 -50 pA
lo Short-circuit output current! Veg =5.5V; Vg = 2.5V -50 -80 -180 -50 -180 mA
lcch Vg = 5.5V; Outputs High; V, = GND or Vgo 0.5 50 50 HA
ocL Quiescent supply current Vec = 5.5V; Outputs Low; Vy = GND or Vg 20 30 30 mA
ooz \\;ff gzg\;c\t‘:m 8-State; 05 | 50 50 | pA
Alce ﬁiii:igﬂil supply current per 332:?::&?::3\20 or GND; Vg = 5.5V 03 | 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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AC ELECTRICAL CHARACTERISTICS
GND =0V; tg =t; = 2.5ns; C|_ = 50pF, R = 5000

LIMITS
Tomp = +25°C Tamb = -40°C t0 +85°C
SYMBOL PARAMETER TEST CONDITION Ve = 5.0V Voo =5.0V10.5v | UNIT
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 150 200 150 MHz
trii | Propagation delay 20 5.1 6.6 20 76
tou. | CPBA or CPAB to An or Bn Waveform 1 25 57 7.2 25 8.2 ns
tozn Output Enable time_ Waveform 3 1.0 33 4.8 1.0 5.8
tpz. | OEBA or OEAB to An or Bn Waveform 4 22 4.7 6.2 2.2 7.5 ns
tpHz | Output Disable time_ Waveform 3 2,0 6.1 7.6 2.0 8.1
oz | GEBA or OEAB to An or Bn Waveform 4 15 5.6 7.1 15 7.6 ne
AC SETUP REQUIREMENTS
GND = 0V; tg = tf = 2.5ns; C| = 50pF, R = 500Q
LIMITS
Tomp = +25°C | Tump =-40°C to +85°C]
SYMBOL PARAMETER TEST CONDITION Vee = 5.0V Vec =5.0V10.5V | UNIT
Min Typ Max Min Max
tg(H) Setup time, High or Low 4.0 2.5 4.0
t(L) | AnorBnto CPABorCPBA Waveform 2 3.0 15 3.0 ns
to(H) _Hold t_i_me, High or Low 0.0 -1.0 0.0
(L) | AnorBnto CPABorCPBA Waveform 2 00 | -20 0.0 ns
ts(H) Setup time, High or Low 3.5 2.0 35
4(L) | CEABCEBA to CPAB,CPBA Waveform 2 25 12 25 ns
tn(H) Hold time, High or Low 0.0 -1.0 0.0
talL) CEAB,CEBA to CPAB, CPBA Waveform 2 0.0 1.0 0.0 ns
tw(H) CPAB or CPBA Pulse width, 3.0 2.0 3.0
(L) High or Low Waveform 1 a5 26 35 ns
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AC WAVEFORMS

An, Bn
CEAB s CEBA

ZnorBn Ya Vu CPAB » CPBA

Wavetorm 1. Propagation Delay, Clock Input To

Output, Clock Puise Width, and Maximum Clock
Frequency

OEAB . OEBA
-0.3v

An, Bn

Waveform 3. 3-State Output Enable Time To High
Level And Output Disable Time From High Level

NOTE: For all waveforms, Vy, = 1.5V.

Waveform 4. 3-State Output Enable Time To Low
Level And Output Disable Time From Low Level

The shaded area indicate when the input is permitted to change for predictable output

TEST CIRCUIT AND WAVEFORMS

pulse generators.

Vee
O . .
. = | tw { oo AP
i t NeGATIVE | Yo v
o o.uT PULSE "1“ 10% - o
R
.-L e‘I ’ — tr "l) L'TLH “')
Test Circuit For 3-State Outputs ] r—'“ﬂ ) -1 I'_'m- “-)‘"P “
SWITCH POSITION posive |/ °* >
PULSE " "
TEST SWITCH 10% 7 10%
F tw 1 ov
torz closed
tpz closed V=18V

All other open Input Pulse Definition

DEFINITIONS INPUT PULSE REQUIREMENTS

R = Load resistor; see AC CHARACTERISTICS for value. FAMILY RS EE—— .

C_= Load capacitance includes jig and probe capacitance; mplitude | Rep. Rate w 'r 'F

see AC CHARACTERISTICS for value. 74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns

Ry = Termination resistance should be equal to Zoyt of
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tpLu vs Temperature (Tams)
Cy = 50pF, 1 Output Switching
0 TPAB to An or TPAB to Bn
8
. l// MAX
__——-—“"
]
45V
b1
2s Lt 85Vee
- ——t
4 +—1]
3 MIN
_/
2 s
1
55 -35 15 5 25 45 65 65 105 125
°C
tpyL Vs Temperature (Tomp)
C,. = 50pF, 1 Output Switching
0 CPAB to An or CPAB to Bn
°
8 MAX
7 | a5V,
cc
[ 85V
H] t—T""T"
s
4
3 MIN
2
1
-85 -35 -15 5 25 45 65 85 105 125
°C
tpzy vs Temperature (Tomp)
C = 50pF, 1 Output Switching
. OEBA to An or OEAB to Bn
¢ i B MAX
s e
. I — 45Vee
= 5.5Vec
2 s et
2
[ — MIN
1
°
55 -35 -15 S5 25 45 65 85 105 125
°C

Offsetinns

Offset in ns

Offsetin ns
-- L]

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

. CTPAB to An or CTPAB to Bn
s - 8 switching
4 = 4 switching
? / //
R /// 1 switching
1 '///
0 -~
Z
-1
-2
0 50 100 150 200

pF

Adjustment of tpyy_ for
Load Capacitance and # of Outputs Switching
CPAB to An or CPAB to Bn

8
7 8 switchl
8 ] "9
5 // 4 switching
4
3
1 switcl
) / / switching
1 // _
o V//
-1
-2
o 50 100 150 200

Adjustment of tpzy for
Load Capacitance and # of Qutputs Switching

. OEBA to An or OEAB to Bn

/ 8 switching
L~ 4 switching
/// 1 switching

[~ I

-]

-1

-2
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tpzL vs Temperature (Tamb)
Cy = 50pF, 1 Output Switching
OEBA to An or OEAB to Bn
8
MAX
7
8 48V
28 85Veo
4
3
MIN
2
1
85 35 -15 5 25 45 65 85 105 125
°C
tpyz vs Temperature (Tyme)
Cy = 50pF, 1 Output Switching
" OEBA to An or DEAB to Bn
°
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4
. A8Voo
85V
g ]
4
3
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tprz vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
0 OEBA to An or OEAB to Bn
8
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7
6 4.5Veo
5.8V,
5
"
s
3
2
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1
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Adjustment of tpz_for
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: 4 e T
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' / / B —
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7
-1
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pF
Adjustment of tpyz for
Load Capacitance and # of Outputs Switching
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]
8 switching
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e 1 switching
[} /
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5 4
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1 /
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° 80 100 150 200
pF

Adjustment of tp 5 for
Load Capacitance and # of Outputs Switching
OEBA to An or DEAB to Bn

8
7
L]
L] 8 switching
4 switching
24 // 1 switching
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i s e ¢
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/
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) 50 100 150 200
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truy vs Temperature (Tamb)
Cy = 50pF, 1 Output Switching

5.5V,
e I had
—al

-85 -35 -15 8 25 45 65 o 105 128

°C

true vs Temperature (Toms)
C, = 50pF, 1 Output Switching

-85 35 -18 & 25 45 65 85 105 128

°C

Vouv and Vo p vs Load Capacitance
Vee =5V, Vy=0to 3V

“ [ [
4 125°C
-_#!!___QF_—L- 25°C
a8 -55°C
3
28
i,
18 125°C
1 25°C
-55°C
05
0
0 50 100 150 200
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Load Capacitance/# of Outputs

| o 0
4 switching
1 switching

A
4
7

Offset in ns
bbloaunvwaaavood

) 50 100 150 200
pF

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

8
7 8 switching
: P ] 4wiehing
: . P
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g 2 B // - R
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e 3
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Dual octal registered transceiver (3-State) MB2052
- I
FEATURES QUICK REFERENCE DATA
» 16-bit registered transceiver SYMBOL PARAMETER T, cONDmOI?Ds ov TYPICAL | UNIT
=25°C; GND =
+ Multiple V¢ and GND pins minimize omb
switching noise toy | Propagation delay G, = 50pF; Vog = 5V 7 N
« Independent registers for A and B toy. | CPABor CPBA to Anor Bn -
buses Cin Input capacitance Vi=0Vor Vec 4 pF
»  AM2952 functional equivalent
+ Outputs sink 64mA and source Cour | Output capacitance Vi=0Vor Ve 7 pF
32mA S S
- Latch-up protection exceeds 500mA lecz | Total supply current Outputs Disabled; Vec =55V | 500 nA
per Jedec JC40.2 Std 17
» ESD protection exceeds 2000 V per ORDERING INFORMATION
MIL STD 883C Method 3015.6 and PACKAGES TEMPERATURE RANGE ORDER CODE
200 V per Machine Model §2-pin plastic QFP -40°C to +85°C MB2052B
DESCRIPTION

The MB2052 is a dual octal registered
transceiver. Two 8-bit registers store
data flowing in both directions between
two bi-directional buses. Data applied to
the inputs is entered and stored on the
rising edge of the Clock (CPXX) pro-
vided that the Clock Enable (CEXX) is
Low. The data is then present at the 3-
State output buffers, but is only acces-
sible when the Output Enable (OEXX)
is Low. Data flow from A inputs to B
outputs is the same as for B inputs to A

outputs.
PIN CONFIGURATION LOGIC SYMBOL
50 51 1 2 3 5 6 7
ey RERERER
>8§§§§99§§'5§§>8 1A0 1A1 1A2 1A3 1A4 1A5 1A6 1A7
[22] (57 (3 (] ] ) ] 8] o] (] 5] ] 48— 1CPAB
_ 49 —o 1CEAB 10EBA bo— 46
1a2 [ [=] 182 45 —J 1CPBA 10EAB jo— 47
1A3 3 [»] 183 44 —of 1CEBA
;:;E %::: 1B0 1B1 1B2 1B3 1B4 1BS 1B6 1B7
4 »
145 3] %] 186 33333::3
146 [ MB2052 %] 187 a2 4
147 5] 52-Pin PQFP 5] 280 3 15
280 3} 5 281 10 11 12 13 15 16
i ) 22 RERERRR!
2A3% %:‘:: 2A0 2A1 2A2 2A3 2A4 2A5 2A6 2A7
2A4 19 —] 2cpPaB
2“5% %2:; 18 —of 2CEAB 20E8A fo— 21
22 — 2cPBA 20EAB 20
TN NEE 2 —d 2cesn .
REX S r& EIE Ia“; 5% 588 2B0 2B1 2B2 2B3 2B4 285 2B6 2B7
Olwea wwa N N>
R RIRK R IEEEREEE
32 3
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Objective specification

Dual octal registered transceiver (3-State)

MB2052

PIN DESCRIPTION

SYMBOL PIN NUMBER NAME AND FUNCTION
50, 51, 1, 2,
1A0 - 1A7, 3,5,6,7, .
2A0-2A7 | 8,9, 10,11, | Datainputs
12, 13,15, 16
42, 41, 39, 38,
1B0 - 1B7, | 37,36, 35, 34,
2B0-2B7 |33, 32,31, 29, | Dataoutputs
28,27,25,24
10EAB,
10EBA,
SOEAD. 47, 46, 20, 21 | Output enables
20EBA
1CEAB,
1CEBA, . .
SCEAB. 49, 44, 18, 23 | Clock enable inputs A to B/ Clock enable inputs B to A
2CEBA
1CPAB,
;gg?g 48, 45, 19, 22 | Clock inputs A to B/ Clock inputs B to A
2CPBA
GND 4,17,30,43 | Ground (0V)
Vee 14, 26, 40, 52 | Positive supply voltage

LOGIC SYMBOL (IEEE/IEC)

49 EN1 1B Nem
44 EN2 23 I[N EN2
48 N ens 2 Ny
4 EN4 20 MNene
@ cs 18 cs
® X 2 X
Ol v23s 145y |—es2 B | vass 145y a3l
L —— 39 19 |31
2] a8 1 | 20
3., a7 12 —s2B
- S | e»-36 B |2l
L |35 Beso] |28
S | 34 16 ¢ 1 |24
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Dual octal registered transceiver (3-State) MB2052
FUNCTION TABLE for Reglster nAx or nBx FUNCTION TABLE for Output Enable
INPUTS INTERNAL | OPERATING INPUTS | INTERNAL An or Bn OPERATING
nAxornBx| nCPXX 1CEXX Q MODE nOEXX Q OUTPUTS MODE
X X H NC Hold data H X 4 Disable outputs
b 1 t ::‘ Load data t ‘;' h Enable outputs
H = High voltage level H = High voltage level
L = Low voltage level L = Low voltage level
T = Low-to-High transition X = Don't care
X = Don't care XX = AB or BA
XX = ABor BA
NC = No change

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 \
m DC input diode current V<0 -18 mA
\Z DC input voltage? -1.210 +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
Tetg Storage temperature range -65 to 150 °C
NOTES
. 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 1-rated ditions for

extended periods may affect device reliability.
. 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.

N

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LwITS UNIT
Min Max
Vee DC supply voltage 45 55 v
\7 Input voltage 0 Vee \
Viu High-level input voltage 20 \"
\ Input voltage 0.8 v
lon High level output current -32 mA
loL Low level output current 64 mA
AVAv Input transition rise or fall rate 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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Objective specification

Dual octal registered transceiver (3-State)

MB2052

LOGIC DIAGRAM

L

nCPAB >
nOEAB ———o>
=ling
nAo D cp
L
5—-—0 CE
cp
=3l
nAt D cP
L4
Sl
CP
llinmiias
nA2 D cp
L
E..___Q ClE
cP
([E ?} ]
nA3 D cp
L
Sl
cp
LE Q E _]
nA4 D cp
L 1
e
cP
([:E Q ?} |
nAS D cp
L4
Sl
cP
(I;E Q| 1’1/ |
nAé [
L4
5_—_0 JE
cP
(l:e ?; ]
nA7 D cp
| —
—__E__qo clE
nCEBA cp

nCPBA "}c

nOEBA ——>

nBo

nB3

nB4

nBs

nBé
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Dual octal registered transceiver (3-State) MB2052

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T.;,:;;oc"c UNIT
Min | Typ Max | Min Max
Vik | Input clamp voltage Voc = 4.5V; 1 ¢ = -18mA 09 | -12 42| v
Voc = 4.5V; I on=-3mA; V= V)_or Viy 25 | 35 25
Vou High-level output voltage Vec =5.0V; lgy=-3mA; V =V, or V), 30 40 3.0 v
Veg =4.5V; lgy=-32mA; V| =V orViy 20 26 20
VoL Low-level output voltage Voc =4.5V; lo =64mA; V, =V or Vi 042 | 055 0.55 \Y)
Input Control pins | Vec =5.5V; V, = GND or 5.5V 10,01 | 1.0 $1.0
L leakage pA
current Data pins Vec =5.5V; V, = GND or 5.5V 5 100 100
Iin +1ozu | 3-State output High current | Veg =5.5V; Vo =2.7V; V= V) or Vi 5.0 50 50 HA
I +lozL | 3-State output Low current Voo =5.5V; Vo =0.5V; V, =V, or Vi 50 | -50 50 wA
lo Short-circuit output current! | Ve =5.5V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lecH Ve = 5.5V; Outputs High; V; = GND or Vo 50 100 100 HA
lect Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Vg 48 60 60 mA
lecz xfg Zf‘;‘\:‘r?,z:’”ts S-Sinte; 50 | 100 100 | paA
Alcc ;:iii:i:;,z' SupPly current per OO;::?:::(?:‘.:/\; or GND; Vgc = 5.5V 03 15 18 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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S

Dual octal registered transceiver, inverting (3-State) MB2053
FEATURES QUICK REFERENCE DATA
« 16-bit inverting registered trans- CONDITIONS

ceiver SYMBOL PARAMETER Tomp = 25°C; GND = OV TYPICAL | UNIT
+ Muttiple Vi and GND pins minimize oy | Propagation delay

ooy L C_ = 50pF; Vgc = 5V

switching noise . | CPABorCPBA toAnorBn| - pr: Yee 5.7 ns
» Independent registers for A and B ;

buseF; 9 Cin Input capacitance Vi=0Vor Ve 4 pF
« AM2953 functional equivalent Cour | Output capacitance V,= 0V or Vo 7 pF
« Outputs sink 64mA and source

32mA lccz | Total supply current Outputs Disabled; V¢ = 5.5V 500 nA
» Latch-up protection exceeds 500mA

per Jedec JC40.2 Std 17 ORDERING INFORMATION
. ESD protection exceeds 2000 V per PACKAGES TEMPERATURE RANGE ORDER CODE

MIL STD 883C Method 3015.6 and 52-pin plastic QFP -40°C to +85°C MB2053B

200 V per Machine Model

DESCRIPTION

The MB2053 is a dual octal inverting
registered transceiver. Two 8-bit regis-
ters store data flowing in both directions
between two bi-directional buses. Data
applied to the inputs is entered and
stored on the rising edge of the Clock
(CPXX) provided that the Clock Enable
(CEXX) is Low. The data is then
present at the 3-State output buffers,
but is only accessible when the Output
Enable (OEXX) is Low. Data flow from
A inputs to B outputs is the same as for
B inputs to A outputs.

PIN CONFIGURATION LOGIC SYMBOL
RERRERN
1A0 1A1 1A2 1A3 1A4 1A5 1A6 1A7
48 —]1CPAB
49 —of 1ICEAB 10EBA jo—46
1A2 (=] 182 45 —1 1ICPBA 10EAB jo— 47
143 (7] (%] 183 44 —of 1ICEBA
1A4 (3] (] 184 180 1B1 1B2 1B3 1B4 1B5 186 1B7
GND 4] [%] 186 g ;
145 (3] [%] 186 : : ; ; ; g
186 MB2053 [ 187 42 41 39 38 37 36 35 34
52-Pin PQFP
147 (3] 5] 280
20 3] %zm 8 9 10 11 12 13 15 16
e o SN EEE
M3 S 283 2A0 2A1 2A2 2A3 2A4 2A5 2A6 2A7
2A4 [33] 19 ——] 2CPAB
245 (3] ke 18 —of 2CEAB 20e8A fo—21
22 — 2CPBA 20EAB fo— 20
23 —of 2CEBA
280 2B1 2B2 2B3 2B4 2B5 286 2B7
33 32 31 29 28 27 25 24
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Dual octal registered transceiver, inverting (3-State)

MB2053

PIN DESCRIPTION
SYMBOL PIN NUMBER NAME AND FUNCTION
50, 51,1, 2,
1A0 - 1A7, 3,5,6,7, R
2A0-2A7 | 8,9, 10,11, | Datinputs
12, 13, 15, 16
42, 41, 39, 38,
1B0 - 1B7, 37, 36, 35, 34,
280-2B7 |33, 32,31, 29, | D@ outpuls
28,27,25,24
10EAB,
10EBA,
JOEAB, 47, 46, 20, 21 | Output enables
20EBA
1CEAB,
1CEBA, . .
SCEAB, 49, 44, 18, 23 | Clock enable inputs A to B/ Clock enable inputs B to A
2CEBA
1CPAB,
1CPBA, . .
2CPAB. 48, 45,19, 22 | Clock inputs A to B/ Clock inputs B to A
2CPBA
GND 4,17, 30,43 | Ground (0V)
Vee 14, 26, 40, 52 | Positive supply voltage

LOGIC SYMBOL (IEEE/IEC)

EN1
EN2
EN3

EN4

Ccs

I Elcs -

v236 145y

18 NEewm
N
2 Ny
20 MNeng
¥ Nes
2__ BDocs
1 C
™ 42 Lo\ v236 145¢ 33
41 9 N L 32
39 0 N 3
a8 jLIPENAN 29
SRS
] 36 13 D] 27
™ o 35 PN 25
34 16 o N
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Dual octal registered transceiver, inverting (3-State) MB2053
FUNCTION TABLE for Register nAx or nBx FUNCTION TABLE for Output Enable
INPUTS INTERNAL | OPERATING INPUTS | INTERNAL An or Bn OPERATING
nAx ornBx| nCPXX 1CEXX Q MODE nOEXX Q OUTPUTS MODE
X X H NC Hold data H X z Disable outputs
h ; t E Load data ll: h ’: Enable outputs
H = High voltage level H = High voltage level
L = Low voltage level L = Low voltage level
T = Low-to-High transition X = Don't care
X = Don't care XX = AB or BA
XX = ABor BA

NC = No change

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 v
Ik DC input diode current V,<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 0510 +5.5 \'
lout 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 conditions for
extended periods may affect device reliability.

. 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.

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

w N

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
\ Input voltage 0 Vee v
Vin High-level input voltage 20 v
ViL Input voltage 0.8 v
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 10 nsiV
Tamb Operating free-air temperature range -40 +85 °C
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Dual octal registered transceiver, inverting (3-State)

MB2053

LOGIC DIAGRAM
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Dual octal registered transceiver, inverting (3-State) MB2053
DC ELECTRICAL CHARACTERISTICS
LIMITS
Tm = -4°°c
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C Yo +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Ve =4.5V; | x=-18mA 09 1.2 1.2 v
Vg =4.5V; loq=-3mA; V=V orVy 25 35 25
Vou High-level output voltage Veg =5.0V; loy=-83mA; V=V orVy 3.0 40 3.0 v
Vee = 4.5V, IOH= -32mA; V| = V|L or le 20 2.6 20
VoL Low-level output voltage Vog = 4.5V; | oL = 64mA; V, = Vi or Vi 042 | 055 0.55 v
Input Control pins | Vec =5.5V; V= GND or 5.5V 10,01 | 1.0 $1.0
[N leakage - HA
current Data pins Vee =5.5V; V) = GND or 6.5V 5 100 100
i+ lozn | 3-State output High current | Vec =5.5V; Vo =2.7V; V=V orViy 5.0 50 50 pA
I +lozL | 3-State output Low current Vec =5.5V; Vo =0.5V; V=V or Vi 5.0 | -50 50 [ pA
lo Short-circuit output current! | Vog = 5.5V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lceH Ve = 5.5V; Outputs High; V; = GND or Vg 50 100 100 HA
lcoL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Ve 48 60 60 mA
Vge = 5.5V; Outputs 3-State;
| cc '
cez V, = GND or Ve S0 | 100 100 | pA
Additional supply current per | One input at 3.4V,
Alec input pin2 other inputs at Veg or GND; Veg = 5.5V 03 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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L

16-bit inverting buffer/line driver (3-State) MB2240

FEATURES QUICK REFERENCE DATA
* 16-bit bus interface CONDITIONS
) . SYMBOL PARAMETER T. . = 25°C: GND = OV TYPICAL | UNIT
* Multiple V¢ and GND pins minimize amb = 4
switching noise [ Propagation delay
C_ = 50pF; Voo = 5V 29 ns
+ 3-State buffers tu. | nAxton¥x L= 35PF Yee
+ Output capability: +64mA/-32mA Cwn Input capacitance V,=0V or Vg 4 pF
« Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 Cout | Output capacitance V=0V or Vg 7 pF
+ ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and lecz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
200 V per Machine Model
DESCRIPTION ORDERING INFORMATION
. X PACKAGES TEMPERATURE RANGE ORDER CODE
The MB2240 high-performance Bi-
CMOS device combines low static and 52-pin plastic QFP -40°C to +85°C MB2240B
dynamic power dissipation with high
speed and high output drive.
PIN DESCRIPTION
The MB2240 device is an inverting 16- SYMBOL PIN NUMBER NAME AND FUNCTION
bit buffer that is ideal for driving bus 1A0- 1A3. | 44, 43, 41, 40
lines. The device features four Output 2A0-2A3, |38, 37,35, 34, .
Enables (10E, 20E, 30E, 40E), each 3A0-3A3. | 32, 31,29, 28, | Datainputs
controlling four of the 3-State outputs. 4A0 - 4A3 26, 25, 23, 22
FUNCTION TABLE 190-1¥3, | 14, 15,17, 18,
2Y0 - 2Y3, 8,9, 11, 12,
INPUTS OUTPUTS aY0 - 373, 23,56 | Dataoutputs
nOE nAX n¥x 4Y0-4Y3 | 48,49,51,52
L L H 10E, 2CE,
L " L 30E, 40F 47, 45, 19, 21 | Output enables
H X Z 4,7,10, 16,
H = High voltage level GND 20, 24, 30, 33, | Ground (0V)
L = Low voltage level 36, 42, 46, 50
Z = High-impedance "OFF" state
Vee 1,13, 27,39 | Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL
Q. =] -0
EEEEEE%&%.‘EE?-; L 1Yo 2 N Yo
FAFT N EMEE e EEEMEE Df _ » Df —
Vee O 39 Voe 43 —ﬁ—k m 49 3 % i 9
2vo [} 38 2A0 1A2 V2 3A2 w2
2v1 (3 57 2A1 “ —Q: 51 2 —% 1
GND 4] 34 GND 1A3 v 3A3 Vs
g MB2240 S 2 - R "
10E 30E
o B 52-Pin PQFP 2 o a > w ST
3o [ 59 3A0 asi%zn_z nik_‘";u
V1 3 31 3A1 - -
GND [iq] |33 GND 37 Lk A —“;k: AT
- 372 [] 5 3a2 v: ¥:
33 [ 7 3A3 3% —lm Z s = -—-lm a—-—-‘”z 17
Vee [E] 27 Vo " 2A3 E 2v3 . » 4A3 E a3 "
Mlﬁlﬁll'_’llﬂlﬂlﬂlﬁ]lﬂ_’!lﬂlﬁl&l@ 258 oBE
o r N ™ [=] « -
EE2eEl2leegEs . n =
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16-bit inverting buffer/line driver (3-State) MB2240

LOGIC SYMBOL (IEEE/IEC)

& EN L EN

“ > whse 32 > v

a N4 31

a N st 28 hou
© N s2 ) 12
45 EN 21 EN

e — > w2 k2] > w4
a N 3 2 N5
3 AN s n N 17
34 ~ 6 22 ~ 18

ABSOLUTE MAXIMUM RATINGS' 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.510 +7.0 v
Ik DC input diode current Vi<0 -18 mA
\7 DC input voltage3 -1.21t047.0 \"
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state -0.5t0 +5.5 v
lour DC output current output in Low state 128 mA
Tslg 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.

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.

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

N

w

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \'
\7 Input voltage 0 Vee v
ViH High-level input voltage 20 v
ViL Input voltage 0.8 \"
lou 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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16-bit inverting buffer/line driver (3-State) MB2240
DC ELECTRICAL CHARACTERISTICS
LIMITS
_ Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C 1o +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vog =4.5V; | x=-18mA 09 | 1.2 -1.2 v
VOC =4.5V;| OH= -3mA; V|= VIL or V|H 25 29 25
Vou High-level output voltage Vec =5.0V;loy=-3mA; V= V) or Viy 3.0 34 3.0 \'
Ve =4.5V;lgy=-32mA; V=V orVy 20 24 20
VoL Low-level output voltage Vec =4.5V; 1o =64mA; V| =V orViy 042 | 055 0.55 \"
[N Input leakage current Vee =5.5V; V= GND or 5.5V $0.01 | +1.0 +1.0 pA
lozn 3-State output High current Vec =55V, Vo =27V; V=V orVy 5.0 50 50 pA
lozL 3-State output Low current Vec =55V, Vo =0.5V; Vi =V orViy 50 | -50 -50 HA
lo Short-circuit output current! | Ve =5.5V; Vo = 2.5V 50 | -100 | -180 | -50 | -180 | mA
lech Vee = 5.5V; Outputs High; V| = GND or V¢ 50 100 100 HA
=5.5V; Out V=
lecL Quiescent supply current Ve = 5.5V; Outputs Low; V; = GND or Vg 48 60 60 mA
Ve = 5.5V; Outputs 3-State;
lcez V, = GND of Vg 50 | 100 100 HA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
Al
ce input pin2 at Vg or GND 0.5 1.5 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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B ——

16-bit buffer/line driver (3-State) MB2241

FEATURES QUICK REFERENCE DATA
« 16-bit bus interface CONDITIONS
. o SYMBOL PARAMETER Tos = 25°C: GND = OV TYPICAL | UNIT
+ Multiple Vo and GND pins minimize amb = 4 =
switching noise ton Propagation delay
C.= F; Voo =5V 29 ns
+ 3-State buffers tHL | NAXtonYx 1 = 809F: Voo
» Output capability: +64mA/-32mA Cn Input capacitance V=0V or Vge 4 pF
« Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 Cour | Output capacitance V|=0Vor Vg 7 pF
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and lecz Total supply current Outputs Disabled; Vg = 5.5V 500 nA
200 V per Machine Model
ORDERING INFORMATION
DESCRIPTION
. X PACKAGES TEMPERATURE RANGE ORDER CODE
The MB2241 high-performance Bi-
CMOS device combines low static and 52-pin plastic QFP -40°C to +85°C MB2241B
dynamic power dissipation with high
d and high output drive.
speed and high oulput drive PIN DESCRIPTION
The MB2241 device is a 16-bit buffer SYMBOL | PIN NUMBER NAME AND FUNCTION
that' is ideal for driving bus lines. The 1A0-1A3, | 44, 43, 41, 40,
device features four Output Enables 2A0-2A3, |38, 37, 35, 34, .
(10E, 20E, 30E, 40E), each control- 3A0-3A3 | 32 31,29, 28, | Datainputs
ling four of the 3-State outputs. 4A0-4A3 | 26,25, 23, 22
1Y0 - 1Y3, 14, 15,17, 18,
2Y0 - 2Y3, 8,9, 11, 12,
avo-3va, | 2,356 | Da@outpuss
4Y0 - 4Y3 48, 49, 51, 52
;%—EE-" 24%% 47, 45, 19, 21 | Output enables
4,7,10, 16,
GND 20, 24, 30, 33, | Ground (0V)
36, 42, 46, 50
Vee 1,13, 27,39 | Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL
1A0 '\ 1Y0 3A0 l\ 3vo
48 32 8
L | =
1A1 '\ v 3A1 N kgl
Vee [0 43 12 49 31 1.2 ]
2Yo (7] 1w N | 12 M2 N | 3
2Y1 E 41 I : 51 29 l : 1
G:YZ % o M 13 2 » N~ .
MB2241 10E OF
B 52-Pin PQFP o o —=> w ——{>-
Y0 & ‘ 2A0 I\ 2yo0 4A0 N 4Y0 1
3] 3A0 38 > 2 28
Y1 (5] 3A1 2A1 2v1 A1 a1
GND [i0] 3 GND a7 3 25 15
3v2 i} 9 3A2 2A2 2v2 aA2 a2
3% 3 sas s —>p—s 2 —>—v
Vee (3] Vee a 2A3 2v3 R 2 4A3 N 4Y3 18
Hlﬂlﬁllﬂlﬁlﬁ@kﬂélﬂhﬂél‘g 20E 5 _MOE >_(_‘
S ronNm®m = ] -
$Tgoglkzegdgss >
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16-bit buffer/line driver (3-State) MB2241

LOGIC SYMBOL (IEEE/IEC) FUNCTION TABLE
INPUTS OUTPUTS
10Eor | 1Anor | 20Eor | 2Anor | 1Ynor | 2Ynor
30E 3An 40E 4An 3Yn 4Yn
L L H L L L
a 19 L H H H H H
= = H X L X z z
H = High voltage level
:; 2 v : :: b.v "'—:' L = Low voltage level
— — — 2 = High-impedance "OFF™ state
o 51 29 11
40 52 28 12
g_El..__rl o
38 > v 2 <] > w14
37 3 25 15
35 5 2 17
34 L] 22 18
ABSOLUTE MAXIMUM RATINGS' 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 v
Ik DC input diode current Vi<0 -18 mA
Vi DC input voltage3 -1.2t0 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0.51t0 +5.5 \"
lout DC output current output in Low state 128 mA
Targ 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.

. 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.

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

w N

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LTS 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 Y
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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16-bit buffer/line driver (3-State) MB2241
DC ELECTRICAL CHARACTERISTICS
LIMITS
_ Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C To.85°C | UNIT
Min | Typ Max | Min | Max
Vik Input clamp voltage Voo =4.5V; | k=-18mA 09 | -12 1.2 v
Vec =4.5V; lop=-83mA; V=V, orVyy 25 29 25
Vou High-level output voltage Vec =5.0V; loy=-3mA; V=V, or Vi, 3.0 34 3.0 \"
Vec =4.5V:lgy=-32mA; V| =V, or Vi, 2.0 24 20
VoL Low-level output voltage Vec =4.5V; g =64mA; V= V) orViy 042 | 055 0.55 v
N Input leakage current Ve =5.5V; V= GND or 5.5V 1001 | 1.0 +10 | pA
lozn 3-State output High current | Veg =5.5V; Vo =2.7V; V| =V or Vi 50 50 50 pA
lozL 3-State output Low current Vg =5.5V; Vo =0.5V; Vi =V or Vi 50 | -50 50 HA
lo Short-circuit output current! | Vg = 5.5V; Vo = 2.5V 50 | -100 | -180 | 50 | -180 | mA
lceH Vee = 5.5V; Outputs High; V; = GND or Vg 50 100 100 HA
tecL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Vg 48 60 60 mA
Vce = 5.5V; Outputs 3-State;
lecz Vi = GND or Ve 50 | 100 100 | pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
|
Alec input pin2 at Vg or GND 05 18 18 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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L]
16-bit buffer/line driver (3—State) MB2244
e

FEATURES QUICK REFERENCE DATA
¢ 16-bit bus interface SYMBOL |  PARAMETER o oND < TYPICAL | UNIT
, o Tamb = 25°C; GND = OV

© Muttiple Ve and GND pins minimize

switching noise teLn Propagation delay C, = 50pF:

= 50pF; Vg = 5V 29 ns

® 3-State buffers tpuL | nAXto nYx
® Output capability: +64 mA/~32mA O Input capacitance Vi=0VeorVec 4 PF
® Latch—up protection exceeds 500mA Cour | Output capacitance Vi =0V orVoe 7 PF

per Jedec JC40.2 Std 17 lecz Total supply current Outputs disabled; Vo =5.5V 500 nA

® ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and ORDERING INFORMATION

200 V per Machine Model PACKAGES TEMPERATURE RANGE ORDER CODE
DESCRIPTION 52-pin plastic QFP —40°C to +85°C MB2244B
The MB2244 high—performance

BiCMOS device combines low static FUNCTION TABLE
and dynamic power dissipation with

high speed and high output drive. INPUTS ouTPUTS
The MB2244 device is an 16-bit buffer nOE nAx nyx
that is ideal for driving bus lines. The L L L
device features four Output Enables H
(10E, 20E, 30E, 40E), each control-
ling four of the 3—State outputs. H X 4
PIN CONFIGURATION LOGIC SYMBOL
a 180 Q Y0 45 gp 3R0 Q 3Y0
a3 JAI—Q Y1 4o m———l C———:’" °
41 &L—t;ﬂ 51 29 %ﬂ 11
o 183 D 1Y3 5, o, 3A3 N a3,
%—— 19 L(D—
23 [d MB2244 [34 28 av0 o
anp [7 52 Pin PQFP B 38 2 26 1
avo| o 34 3a0 2A1 N 2Y1 4A1 N 4Y1
a1 | 9 3 3a1 " 2v2 T av2 )
GND GND b E 5= Q 17
avz [ 2 3a2 2 283 k 23 o 5 m__lt& 18
33 24 3a3 OF —
Voo 2 Voo s ZE_J> | zn BE >
Lrallss] bl Lsn[so]lsol[z0] [z1f[22]{ 2] 24] os] 26
YT EEEEE
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16—bit buffer/line driver (3—State) MB2244

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
44, 43, 41, 40, 1A0 - 1A3,
38, 37, 35, 34, 2A0 - 2A3,
32,31,29,26, | 3A0-3A3, |Datainputs
26, 25,23, 22 4A0 - 4A3
14,15,17, 18, 1Y0 - 1Y3,
8,9, 11,12, 2Y0 - 2VY3,
2,3,5,8, ayo-ays, [Dataoutputs
48, 49, 51, 52 4Y0 - 4Y3
47, 45,19, 21 ‘ag'é 20E. | output enables
4,7,10, 16,
20, 24, 30, 33, GND Ground (0V)
36, 42, 46, 50
1,13,27,39 Vee Positive supply voltage
LOGIC SYMBOL (IEEE/IEC)
EN EN
C L
L > wvi—£ 32 | > vil—=2
¥ - - |40 e — X
“ 51 20 11
20 52 2 |12
45 21
EN EN
C L
a8 b v 2 a8 b V 14
A 3 - - |15
. T— —X < - 17
34 —t 2 |18
ABSOLUTE MAXIMUM RATINGS?
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \
hk DC input diode current Vi<0 -18 mA
Vi DC input voltage? -1.2t0+7.0 v
lok DC output diode current Vo< 0 -50 mA
Vour DC output voltage? output in Off or High state ~-0.5t0 +5.5 v
lour DC output current output in Low state 128 mA
Teg Storage temperature range -65t0 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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16—bit buffer/line driver (3—State) MB2244

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 5.5 \
Vi Input voltage 0 Vee v
Viu High level input voltage 2.0 \
Vi Input voltage 0.8 v
loH 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

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T"": :agggc UNIT
Min Typ | Max | Min | Max
Vik Input clamp voltage Voo = 4.5V; |k =-18mA -09 | -1.2 -1.2 v
Vee = 4.5V, loy =—3mA; V= Vi_or Vi 25 2.9 25
Vou High—level output voltage Vee = 5.0V; loy =-8mA; V= Vi or Viy 3.0 3.4 3.0 \"
Vog = 4.5V; loy =—32mA; V, = Vi or Vi 20 | 24 20
VoL Low-level output voltage Vec = 4.5V, oL = 64mA; V| = V) or Vi 042 | 0.55 0.55 \"
h Input leakage current Vee = 5.5V; V| = GND or 5.5V +0.01 | +1.0 +1.0 pA
lozH 3-Stats sulput High cuirent | Voo =5.5V; Vo=2.7V; V=V of Viy 5.0 50 50 pA
lozL 3-State output Low current | Vog = 5.5V; Vo = 0.5V; V| =V orViy -50 | -50 -50
lo Short—circuit output current! | Vo = 5.5V; Vo = 2.5V -50 | —-100 | -180 | -50 | —180 mA
locH Ve = 5.5V; Outputs High, V| = GND or Vgc 50 100 100 BA
leoL Quiescent supply current Vee = 5.5V; Outputs Low, V| = GND or V¢e 48 60 60 mA
looz Vi aNDor Vg s | 100 100 | pa
Alge mﬂ;ll:‘gl supply current per ﬁ;ﬁ:t:(v::fféwg; I\r};;:t :t;étv. other 0.5 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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16—bit buffer/line driver (3—State) MB2244

AC CHARACTERISTICS
GND = 0V; tg = tr = 2.5ns; C_= 50pF, R =500Q

MB2244
Tamb = +25°C Tamb =—40°C to +85°C
SYMBOL PARAMETER WAVEFORM \;cc = +5.0V .Vec = +5.0V 0.5V UNIT
Min Typ Max Min Max
teLH Propagation delay 1 1.0 26 4.1 1.0 46 ns
teHL nAx to nYx 1.0 29 4.2 1.0 46
tezu Output enable time 2 1.1 3.1 4.6 11 5.1
tez to High and Low level 2.1 4.1 5.6 21 6.1 ns
touz Output disable time > 2. 4.1 5.6 2.1 6.6 ns
tpz from High and Low level 17 3.7 5.2 17 57
AC WAVEFORMS
Vm=1.5V, Vin = GND to 3.0V
nUE INPUT
nAx INPUT o Vo asv
nYx QUTPUT
o toun 7 Vo + 0.3V
Vou
k= e
nYx OUTPUT Vu Vu 3 | Vou
Vo= 0.3V
nYx OUTPUT \
ov
Waveform 1. Waveforms Showing the Input (An) to Waveform 2. Waveforms Showing the 3-State Output
Output (Yn) Propagation Delays Enable and Disable Times
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16-bit buffer/line driver (3—State) MB2244
TEST CIRCUIT AND WAVEFORMS
Yoo ' o ) f "' 1 wox MM
T 70V NEGATIVE Vae Va
B PULSE 10% 10% o
vll vﬂ"
esmon €—¢ our L— [ ) "‘ L‘ trn ()
Ar _l_ c A b= A Feew
I 90% 90% AP (V)
- - - - - - POSITIVE v v
PULSE ~ -
Test Circuit for 3-State Outputs 10% 0%
tw A ov
SWITCH POSITION
V=15V
TEST SWITCH Input Pulse Definition
trz closed
tpzL closed
All other open
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. Amplitud o Rep. Rate 'w ‘R ‘F
Cy= Load capacitance Includes jig and probe capacitance; see AC
CHARAGTERISTICS for value. MB 3.0V 1Mhz | 500ns| 2.5ns | 2.5ns
Rr=  Termination resistance should be equal to Zoyy of puise generators.
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- _
Dual octal transceivers with direction pins (3-State) MB2245
I
FEATURES QUICK REFERENCE DATA
» 16-bit bidirectional bus interface
CONDITIONS
+ Multiple Vo and GND pins minimize SYMBOL PARAMETER Tamb = 25°C; GND =0V TYPICAL | UNIT
switching noise % |Pro -
pagation delay - . =
+ 3-State buffers teHL | nAx to nBx, or nBx to nAx Cy =50pF: Vo =8V 34 ns
+ Output capability: +64mA/-32mA Coir,ot | Input capacitance V,=0VorVe. 4 pF
« Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 Cywo | VO pin capacitance V|=0Vor Ve 7 pF
» ESD protection exceeds 2000 V per isabled:
MIL STD 883C Method 3015.6 and lccz | Total supply current e 50 | nA
200 V per Machine Model cC
ORDERING INFORMATION
DESCRIPTION PACKAGES TEMPERATURE RANGE ORDER CODE
The MB2245 high-performance BiCMOS
device combines low static and dy- 52-pin plastic QFP -40°C to +85°C MB22458
namic power dissipation with high speed
and high output drive. PIN DESCRIPTION
The MB2245 device is an dual octal SYMBOL PIN NUMBER NAME AND FUNCTION
transceiver featuring non-inverting 3- 1DIR, 2DIR 47,19 Direction control inputs (Active High)
State bus compatible outputs in both 44, 43, 41, 40,
send and receive directions. The control 1A0-1A7, | 38,37, 35, 34, . X
function implementation minimizes ex- 2A0-2A7 |32 31 29 2g | Datainputsioutputs (A side)
ternal timing requirements. Thﬂevic_e 26, 25, 23, 22
features two Output Enable (10E, 20E) 48, 49, 51, 52,
inputs for easy cascading and two Di- 1B0 - 1B7 2,3,5,6, . i
rection (1DIR, 2DIR) inputs for direction 2B0 - 2B7 8,9, 11, 12, Data inputs/outputs (B side)
control. 14, 15,17, 18
FUNCTION TABLE 10E, 20E 45, 21 Output Enable inputs (Active Low)
4,7,10, 16,
—l_bfPUTS INPUTS/OUTPUTS GND 20, 24,30, 33, | Ground (V)
nCE | nDIR nAx nBx 36, 42, 46, 50
L L A=B Inputs v Positi v vol
L H Inputs BoA cc 1,13,27,39 ositive supply voltage
H X 4 4
PIN CONFIGURATION LOGIC SYMBOL
B825852K2=E299 @ . _
rrOr - mO0F = =0 -~ Mw_e 20IR 20E
B = =] = [ F E EEEE 4 I
5] Vee “i% R TON | g 280
%] 1A N ;\/] P N 3\1 .
[571] 1A5 I | 181 EY | 281
5 ano s R = o> ]
] 16 w [ e O P 8z
MB2245 50 17 2 "] 2 |J
52-Pin PQFP S oo . = a1 = "
[32] 2A0 »
5] 241 ¥ |r} —a_]m 2 WTI;‘ ’%_]zm "
[%] GND
(%] 2A2 37“5|D “ﬂ[ms : uw|5 ‘%]zss »
%] 2A3
[77] Ve * ‘lD '%de : ”mlrj ‘%_hu "
Lo [vsf [os] [o7] [e] [no] [2o] [21] [22] [22] [24] [ [os] Uz s 25 1
EB°EEE°§'&$§3&' 7 =
N~ z", NN Q 5 NNGNA
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Dual octal transceivers with direction pins (3-State)

MB2245

LOGIC SYMBOL (IEEE/IEC)

47 Nes 19 G3
45 3 EN1 (BA) 21 |3 EN1 (BA)
l 3 EN2 (AB) 3 EN2 (AB)
] C ] F
D 2y _] l-— D 2v
43 49 31 9
a1 51 29 11
40 52 28 12
38 2 26 14
37 3 25 16
35 5 23 17
35 e 17
34 s 22 DL

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
A DC input voltage3® -1.2t0 +7.0 \"
lok DC output diode current Vo<© -50 mA
Vourt DC output voltage3 output in Off or High state 0510 +5.5 \"
lout DC output current output in Low state 128 mA
Tsig Storage temperature range 8810 180 °C
NOTES:

-

. 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.

I

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

©@

RECOMMENDED OPERATING CONDITIONS

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

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

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \"
\7 Input voltage 0 Vee v
ViH High-level input voltage 20 \'
ViL Input voltage 0.8 v
loH High level output current -32 mA
lou 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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Dual octal transceivers with direction pins (3-State) MB2245

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Toms = 425°C Tams = 49°C | unir
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; | x=-18mA 09 | -1.2 1.2 v
Voo = 4.5V; | on=-3mA; V,= Vi or Vi 25 | a5 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V orVyy 3.0 40 30 \"
Vo =4.5V; loy=-32mA; V| =V orVy, 20 26 20
VoL Low-level output voltage Vec =4.5V; g =64mA; V= V) orVy 042 | 055 0.55 \"
Input Control pins | Vog = 55V; V; = GND or 5.5V 001 | 1.0 1.0
h leakage pA
current Data pins Vec =5.5V; V= GND or 5.5V 5 100 100
I+ lozn | 3-State output High current | Veg =5.5V; Vo =2.7V; V| =V orVyy 5.0 50 50 HA
I+ lozL | 3-State output Low current Vec =5.5V; Vo = 0.5V, Vi =V or Vyy -50 | -50 50 | pA
lo Short-circuit output current! | Ve =5.5V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lcoH Vec = 5.5V; Outputs High; V, = GND or Vg 50 100 100 HA
leeoL Quiescent supply current Vee = 5.5V; Outputs Low; V, = GND or Vg 48 60 60 mA
leez 3?2 Z;g\gr?,ztcp”ts 3-State; 50 | 100 100 | pA
Alce ;I,:ziif 3{,‘,2' Supply current per ?t;:rl ?::\::‘;3/:0 or GND; Vg = 5.5V 03 | 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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Dual octal transceivers with direction pins (3-State) MB2245
AC CHARACTERISTICS
GND =0V; tg =t =2.5ns; C_ = 50pF, R = 500Q
LUMITS
Tamb = +25°C Tamb = -40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Veo= +5.0V Voo = +5.0V 0.5V UNIT
Min Typ Max Min Max
tpLH Propagation delay 1 1.0 34 50 1.0 58 ns
toHL nAx to nBx, or nBxto nAx 1.0 31 4.2 1.0 48
tpzy Output enable time 2 1.3 35 4.8 1.3 53 ns
tozL to High and Low level 23 48 6.0 23 6.5
tpHz Output disable time 2 2.7 55 65 2.7 7.2 ns
tpiz from High and Low level 2.3 45 5.8 23 6.3

AC WAVEFORMS
(Vi = 1.5V, Vjy = GND to 3.0V)

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

t AMP
90% w 90% ©
NEGATIVE v v
PULSE - L
10% 10%

~ L—.,.m 4 Foer

Vm
PULSE >
GENERATOR

Test Circuit For 3-State Outputs ] ‘ﬂ-u ) r-"m. (8} e
90% m
SWITCH POSITION PosITIVvE
TEST SWITCH 10% 7
tpz closed
V,, =15V
tpzL closed M
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY

. litud . t
C_= Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate w 'R ‘r

see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zgyy of
pulse generators.

MB 3.0V 1MHz 500ns| 2.5ns | 2.5ns
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Dual octal D-type transparent latch (3-State) MB2373
R
FEATURES QUICK REFERENCE DATA
» 16-bit transparent latch CONDITIONS
* Muttiple V¢ and GND pins minimize D PARAMETER Tamb = 25°C; GND = OV TYPICAL | UNIT
switching noise i Pro -
pagation delay = . = X
- 3-State output buffers il | nDx to nQx Cu = 50pF; Voo = 8V 42 ne
» Output capability: +64mA/-32mA Ci Input capacitance Vi=0Vor Veo 4 pF
« Latch-up protection exceeds S500mA
per JEDEC JC40.2 Std 17 Cour | Output capacitance V)= 0V or Vgg 7 pF
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and leez Total supply current Outputs Disabled; Voo = 5.5V 500 nA
200 V per Machine Model
DESCRIPTION ORDERING INFORMATION
The MB2373 high-performance Bi- PACKAGES TEMPERATURE RANGE ORDER CODE
CMOS device combines low static and
dynamic power dissipation with high §2-pin plastic QFP -40°C to +85°C MB23738

speed and high output drive.

The MB2373 device is a dual octal PIN DESCRIPTION

transparent latch coupled to two sets of SYMBOL | PIN NUMBER NAME AND FUNCTION
eight 3-State output buffers. The two 44, 43, 41, 40,
sections of the device are controlled 1D0 - 1D7, |38, 37, 35, 34, Data inputs
independently by Enable (nE) and 2D0-2D7 | 32, 31,29, 28,
Output Enable (nOE) control gates. 26, 25, 23, 22
48, 49, 51, 52,
The data on each set of D inputs are 1Q0 - 1Q7, 2,3,5,86,
transferred to the latch outpﬁts when 2Q0- 2Q7 8,9, 11, 12, Data outputs (3-State)
the Latch Enable (nE) input is High. The 14,15, 17,18
latch remains transparent to the data 10E, 20E 47,19 Output enable inputs (active Low)
inputs while nE is High, and stores the 1E, 2E 45, 21 Enable inputs (active High)

data that is present one setup time be-

fore the High-to-Low enable transition. P ,f.’ Z',‘?’A'E',. PO
QGNV &V, &4, OV, o9, rouna (uv)
36, 42, 46, 50
Vee 1,18, 27,39 | Positive supply voltage
(continued)
PIN CONFIGURATION LOGIC SYMBOL
wNOrowl orOaem 4 43 41 40 38 37 35 M
§9553185uBa588 R EERN
EEEEEEEEAEERRM 100 1D1 1D2 103 1D4 1D§ 1D6 1D7
4% —1 1
47 —d 10E
1Q0 1Q1 102 1Q3 104 108 106 1Q7

[ TT L1111

48 49 61 62 2 3 &

§2-Pin PQFP

32 31 29 28 26 26 23 22

[ I I

200 2D1 202 203 2D4 206 206 207
21 —4 2E

19 —q 20E

2Q0 201 202 2Q3 204 205 206 2Q7

TT111171]

11 12 14 16 17 18
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Dual octal D-type transparent latch (3-State) MB2373
The 3-State output buffers are designed LOGIC SYMBOL(IEEE/IEC)
to drive heavily loaded 3-State buses,
MOS memories, or MOS microproces- . 9
sors. Each active-Low Output Enable A en EN
(nOE) controls a set of eight 3-State L P 2l
buffers independent of the latch opera- 1 | I~
tion. “ o p v 2 1o p v+
When nOE is Low, the latched or trans- 8 R - |2
parent data appears at the outputs. ™ 51 29 1
When nOE is High, the outputs are in
the High-impedance "OFF" state, which 0 | 52 2 | | 12
means they will neither drive nor load - 2 26 1
the bus. - — —
37 3 25 15
35 S5 23 17
34 [] 22 18
FUNCTION TABLE
_ INPUTS INTERNAL OUTPUTS OPERATING MODE
nOE nE nDx REGISTER nQo0 - nQ7
L H L L L .
L H H H H Enable and read register
t i r'] h :_-‘ 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
I = 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
4 = High-to-Low E transition
LOGIC DIAGRAM
nDO nD1 nD2 nD3 nD4 nDS nDé nD7
Lo Lo LD Lp Lo LD Lo I-D
He @ph HE 6~] —E 6~|-5 QL e @ HE @ HE @ HE QF
e —>
nawﬁﬁ’lr?lﬁﬁﬁr‘r‘
nQo nQ1 nQ2 nQ3 nQ4 nQs nQé nQ7
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Dual octal D-type transparent latch (3-State) MB2373

ABSOLUTE MAXIMUM RATINGS' 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
Ik DC input diode current V<0 -18 mA
\7 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 0510455 v
tour DC output current output in Low state 128 mA
Tslg 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 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 sre 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
" Input voltage 0 Vee \"
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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Philips Semiconductors Advanced BiCMOS Products Objective specification
Dual octal D-type transparent latch (3-State) MB2373
DC ELECTRICAL CHARACTERISTICS
LUMITS
SYMBOL PARAMETER TEST CONDITIONS Tame = +25°C T"":*_:s;.goc UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vee =4.5V; | k=-18mA 0.9 -1.2 -1.2 \"
Voc = 4.5V; | gy = -3mA; V= V) or Vi 25 | 29 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V =V or Vi 30 34 30 \'
Vec =4.5V; lgy=-32mA; V, =V or Vi 20 24 20
VoL Low-level output voltage Vec =4.5V; g =64mA; V, = V) or Vi, 042 | 055 0.55 \"

h Input leakage current Vec =5.5V; V= GND or 5.5V $0.01 | +1.0 1.0 | pA
lozv | 3-State output High current | Voc =5.5V; Vo =2.7V; V=V or Vy, 5.0 50 50 pA
lozu | 3-State output Low current | Voo =5.5V; Vg =0.5V; V=V or V), 50 | -50 50 | pA

lo Short-circuit output current! | Vg =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
loeH Ve = 5.5V; Outputs High; V, = GND or Vg 50 100 100 MA
locL Quiescent supply current Vee = $5V; Outputs Low; Vi = GND or Voo had & &0 mA
i o [w] [w]n
Ao :]L;?jltu:;azl supply current per :ﬁ;irSXN %ne input at 3.4V, other inputs 05 15 16 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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Dual octal D-type flip-flop; positive-edge trigger (3-State) MB2374
FEATURES QUICK REFERENCE DATA
« 16-bit positive edge triggered regis- CONDITIONS
ter SYMBOL PARAMETER Tomb = 25°C; GND = OV TYPICAL | UNIT
» Multiple V¢ and GND pins minimize T h ton dola
o A ropagation delay - - Ve =
switching noise toHL nCP to nOx Cy = 50pF; Voo =5V 48 ns
» 3-State output buffers
« Output capability: +64mA/-32mA Cn | Input capaitance Vi=0VorVeo 4 pPF
 Latch-up protection exceeds 500mA c Output capacitance V,=0Vor V. 7 pF
per Jedec JC40.2 Std 17 out pul oo ’ g
= ESD protection exceeds 2000 V per lecz Total supply current Outputs Disabled; Vgo = 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 MB2374 high-performance - N o o
BiCMOS device combines low static 52-pin plastic QFP -40°C to +85°C MB23748
and dynamic power dissipation with
high ed and high output drive.
oh spe oh oulp PIN DESCRIPTION
The MB2374 has two 8-bit, edge trig- SYMBOL PIN NUMBER NAME AND FUNCTION
gered registers, with each register 44, 43, 41, 40,
coupled to eight 3-State output buffers. 1D0- 1D7, | 38,37, 35, 34, Data inputs
The two sections of each register are 2D0-2D7 | 32,31,29, 28, | D@ INPY
controlled independently by the clock 26, 25, 23, 22
(nCP) and Output Enable (nOE) control 48, 49, 51, 52,
gates. 1Q0 - 1Q7, 2,3,5,6,
200 - 207 8,9, 11,12, Data outputs (3-State)
Each register is fully edge triggered. 14,15,17, 18
The state of each D input, one set-up 10E, 20E 47,19 Output enable inputs (active Low)
time before the Low-to-High clock tran- - ——
sition, is transferred to the correspond- 1CP, 2P 45,21 Clock pulse inputs (active rising edge)
ing flip-flop’s Q output. 4,7,10, 16,
GND 20, 24, 30, 33, | Ground (0V)
The 3-State output buffers are designed 36, 42, 46, 50
to drive heavily loaded 3-State buses, Vee 1,13,27,39 | Positive supply voltage
(continued)
PIN CONFIGURATION LOGIC SYMBOL
111711111
BAMEEE 100 1D1 102 1D3 1D4 1D6 1D6é 1D7
45 — 1cP
47 —q 10E
1Q0 101 1Q2 1Q3 1G4 105 106 1Q7
52'Pin POFP ‘l’ ‘I’ ]‘ 82 l 1 l 1
32 31 290 28 26 26 23 22
I I
2D0 201 202 2D3 2D4 205 206 2D7
21 — 2cP
19 — 20E
200 2Q1 202 2Q3 204 205 2Q6 2Q7
W o & B ] I |
THE HEEEEE
oNNNoNw 8 9 11 12 14 16 17 18
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Philips Semiconductors Advanced BiCMOS Products Objective specification

Dual octal D-type flip-flop; positive-edge trigger (3-State) MB2374

MOS memories, or MOS microproces- LOGIC SYMBOL(IEEE/IEC)

sors. Each active-Low Output Enable
(nOE) controls all eight 3-State buffers o 19
for its register independent of the clock EN EN
operation. 5 Net L1 c1
_ C I
When nOE is Low, the stored data ap- “ 1o p v 2 1o p v}-2
pears at the outputs for that register. ° . . .
When nOE is High, the outputs for that — — —
register are in the High-impedance 4@ 51 20 11
"OFF" state, which means they will nei-
ther drive nor load the bus. 0 | | 52 28 | 12
8 2 26 14
37 3 25 18
35 5 23 17
iy —— ——
34 6 22 18
=] 2 Z_] |18
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
— OPERATING MODE
nOE | nCP | nDx REGISTER nQo0 - nQ7
L T | L L :
L 1 h H H Load and read register
L + X NC NC Hold
H + X NC Y4 "
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
I = Low voltage level one set-up time prior to the Low-to-High clock transition
NC = No change
X = Don'tcare
Z = Highimpedance “off” state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
nDo nD1 nD2 nD3 nD4 nDS nDé nD?7
Lo Lo Lo D Lp D Lip D

3 nQ4 nQs nQé nQ7
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Philips Semiconductors Advanced BiCMOS Products Objective specification

Dual octal D-type flip-flop; positive-edge trigger (3-State) MB2374

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT

Vee DC supply voltage 051t +7.0 "
I DC input diode current V<0 18 mA
Vi DC input voltage3 -1.210 470 v
lok DC output diode current Vo<0 -50 mA

Vour DC output voltage? output in Off or High state 0.5t +6.5 \'

lout DC output current output in Low state 128 mA

Teg Storage temperature range -85 to 150 °C

NOTES:

1. Stresses beyond those listed may cause permanenl damage o the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those indi d under i \ded 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 imum junction temp sre 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 \"
Vi High-level input voltage 20 Vv
Vi Input voltage 0.8 \
lon High level output current k -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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Dual octal D-type flip-flop; positive-edge trigger (3-State) MB2374

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T't":;;‘,g’c UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Veo =4.5V; 1 x=-18mA 0.9 -1.2 -1.2 Vv
Vec =4.5V; loy=-3mA; V=V orVy 25 29 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V, orViy 3.0 34 30 Vv
Ve =4.5V; lgy=-32mA; V| =V or Vi 2.0 24 20
VoL Low-level output voltage Vec =4.5V; g =64mA; V, =V orVyy 042 | 0.55 0.55 \"
[N Input leakage current Ve =5.5V; Vi =GND or 5.5V $0.01 | 1.0 +1.0 HA
lozn 3-State output High current Vec =5.5V; Vo =27V; V| =V orVy 50 50 50 RA
lozL 3-State output Low current Voc =5.5V; Vo =0.5V; V=V or Vi 50 | -50 -50 HA
lo Short-circuit output current! | Vg = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
leen Vee = 5.5V; Outputs High; V; = GND or Vg 50 100 100 pA
leoL Quiescent supply current Ve = 5.5V; Outputs Low; V; = GND or Vg 48 60 60 mA
leoz \\;:’: gz‘g\gr?/ztcp”'s 3-State; 50 | 100 100 | pA
Mo Qﬁi‘:‘:&il supply current per Z::\c/; sorséN %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.
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L]

Dual octal buffer/line drivers (3-State) MB2541

FEATURES

QUICK REFERENCE DATA

« 16-bit bus interfaces CONDITIONS
+ Multiple Vg and GND pins minimize | SYMBOL | PARAMETER T = 25°C; GND = OV TYPICAL | UNIT
switching noise Propagaion delay
+ Provides ideal interface and ::‘:: nix to nYx C = 50pF; Vec =5V 29 ns
increases fan-out of MOS Micro- -
processors Cw Input capacitance V,=0V or Ve 4 pF
« Efficient pinout to facilitate PC board .
layout Cour | Outputcapacitance | V,=0V or Vo 7 pPF
’ 2;%‘2?“2?;;:“’“8 sink 64mA locz | Total supply current | Outputs Disabled; Vg =55V | 500 nA
« Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 ORDERING INFORMATION
ESD protection exceads 2000 V per PACKAGES TEMPERATURE RANGE ORDER CODE
MIL STD 883C Method 3015.6 and 52-pin plastic QFP -40°C to +85°C MB2541B
200 V per Machine Model
DESCRIPTION PIN DESCRIPTION
The MB2541 high-performance BICMOS SYMBOL PIN NUMBER NAME AND FUNCTION
device combines low static and dynamic 011 44, ;;3 ;; ;2
ower dissipation with high speed and 10-117, |38, 37, 35, 34, ;
Fr:igh output%rive. on e 20-217 | 32,31,29,28, | DAAMPUIS
26, 25, 23, 22
The MB2541 has two octal buffers that 48, 49, 51, 52,
are ideal for driving bus lines. The out- 1Y0-1Y7, 23,56 | Data outputs (3-State)
puts are all capable of sinking 64mA 2Y0-2v7 &- 91'51 11'7‘ 21.8
and sourcing 32mA. S— U
7, 45, . .
126%% 125?1 ‘19" 24 Output enable inputs (active Low)
4,7,10, 16,
GND 20, 24, 30, 33, | Ground (0V)
36, 42, 46, 50
Vee 1,13, 27,39 | Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL
__ 47 — 19
10E0 20E0
10E1 20E1
110 “ l\l “_ ivo 20 2 Il\: LIIP
m £ I\I: % v o : '\I_'. LI
n 4 2w 2w —k—-‘l- 2v2
W JI:IZ 2 _ivs 2 : {\: ': 2vs
2 {: 1
14 | 14 24 2v4
115 ’7___%-—’-— s 25 ”—_k 1 _2vs
116 LD: 16 216 ”——k'—’ 2ve
w % J\IZ S v oaw 2 St o
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Philips Semiconductors Advanced BiCMOS Products Objective specification

Dual octal buffer/line drivers (3-State) MB2541
FUNCTION TABLE LOGIC SYMBOL (IEEE/IEC)
INPUTS OUTPUT
nOEO0 | nOE1 nix nYx
L L L C I, B,
45 EN 21 EN
L L H H C = .
X H X Y4 4“4 > v 48 32 > v 8
H X X z s | L L
4 51 29 11
40 52 28 12
38 2 26 14
37 3 25 15
35 ] 23 17
34 6 22 18

ABSOLUTE MAXIMUM RATINGS" 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.5t +7.0 v
™ DC input diode current V, <0 -18 mA
Vv DC input voltage?® -1.2t0 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 0.5t0+55 v
lour DC output current output in Low state 128 mA
Teg Storage temperature range -6510 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 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
] Input voltage 0 Vee v
Vin High-level input voltage 20 v
ViL Input voltage 08 v
o High level output current -32 mA
loL Low level output current 64 mA
AvVAv Input transition rise or fall rate [¢] 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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Philips Semiconductors Advanced BiCMOS Products Objective specification
Dual octal buffer/line drivers (3-State) MB2541
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tump=425°C | Tamo =40°C | gy
to +85°C
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo =4.5V; | =-18mA 09 | -1.2 -1.2 \'
Vec = 4.5V, loy=-3mA; V=V or Vi, 25 29 25
Vou High-level output voltage Vec =5.0V; lgy=-3mA; V=V, orVy 3.0 34 3.0 '
Ve = 4.5V; loy=-32mA; V, =V, or V 20 24 20
Voo Low-level output voltage Voc =4.5V; lg =64mA; V| =V, orV, 042 | 055 0.55 \"
h Input leakage current Vee = 5.5V; V, = GND or 5.5V 10.01 | +1.0 +1.0 pA
oz 3-State output High current | Voo =5.5V; Vo =27V, V=V orVy, 50 50 50 pA
lozL 3-State output Low current | Voo =5.5V; Vo =0.5V; V=V or V|, -50 | -50 -50 pA
lo Short-circuit output current! | Vg =5.5V; Vo = 2.5V 50 | -100 | -180 | 50 | -180 | mA
leen Ve = 5.5V; Outputs High; V; = GND or Vg 50 100 100 pA
leoL Quiescent supply current Vec = 5.5V; Outputs Low; V; = GND or V¢ 48 60 60 mA
o [w| [w]m
Alee i/:«‘zﬂl(ug;:;l supply current per ;/tcsc-ciféN (l))ne input at 3.4V, other inputs 05 15 .5 A
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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Dual octal latched transceivers with dual enable (3-State) MB2543
L I
FEATURES QUICK REFERENCE DATA
» 16-bit dual octal transceiver with D- CONDITIONS
type latch SYMBOL PARAMETER Tam=25°C;GND=0v | TYPICAL | UNIT
+ Multiple V. and GND pins minimize P tion dola
switching noise :::H"“L ;:p:zgaanon y C, = 50pF; Vgg = 5V 44 ns
» Back-to-back registers for stora-ge Cn Input capacitance V= OV of Vg . oF
< Separate controls for data flow in
each direction Cwo 1/0 capacitance V=0V or Vo 7 pF
» Output capability: +64mA/-32mA
» Latch-up protection exceeds 500mA lccz | Total supply current Outputs Disabled; Vg = 5.5V 500 nA
per Jedec JC40.2 Std 17
+ ESD protection exceeds 2000 Vper ~ ORDERING INFORMATION
MIL STD 883C Method 3015.6 and PACKAGES TEMPERATURE RANGE ORDER CODE
200 V per Machine Model 52.pin plastic QFP 40°C 10 +85°C MB25438

DESCRIPTION

The MB2543 high-performance BICMOS
device combines low static and dynamic
power dissipation with high speed and
high output drive.

The MB2543 dual octal registered trans-
ceiver contains two sets of D-type
latches for temporary storage of data
flowing in either direction. Separate
Latch Enable (nLEAB, nLEBA) and Out-
put Enable (hOEAB, nOEBA) inputs are
provided for each register to permit inde-

pendent control of data transfer in either
direction. The outputs are guaranteed
to sink 64mA.

FUNCTIONAL DESCRIPTION

The MB2543 contains two sets of
eight D-type latches, with separate con-
trol pins for each set. Using data flow
from A to B as an example, when the A-
to-B Enable (nEAB) input and the A-to-
B Latch Enable (nLEAB) input are Low
the A-to-B path is transparent. A subse-
quent Low-to High transition of the

LOGIC SYMBOL

nLEAB signal puts the A data into the
latches where it is stored and the B out-
puts no longer change with the A in-
puts. With nEAB and nOEAB both Low,
the 3-State B output buffers are active
and display the data present at the out-
puts of the A latches.

Control of data flow from B to A is simi-
lar, but using the nEBA, nLEBA, and
nOEBA inputs.

PIN CONFIGURATION
50 51 1 2 3 5 6 7
o[ (35 < IR IR IR
< |0 |Wwlwiom @ o »
wldlololdw Za o 8 1A0 1A1 1A2 1A3 1A4 1A5 1A6 1A7
..muuu[ﬁlunﬂ 48 1LEAB
49 —of 1EAB 10EBA o— 46
142 ] =] 182 45 —] 1LEBA 10888 b— 47
143 (7] %] 183 44 —d 1EBA
;uA; : %::: 180 181 1B2 183 184 1BS 186 1B7
ey MB254 = 106 EEEREEE
146 [} - 3] 187 42 41 39 38 37 36 35 34
oy 52-Pin POFP =l 260 8 9 10 11 12 13 15 16
2A0 3] (%) 281
RERRRRE
2A2 [ [%] GND r
243 ] 3] 283 2A0 2A1 2A2 2A3 2A4 2A5 2A6 2A7
2A4 7} =) 284 19 2LEAB
245 ] 5] 285 18 2EAB 20EBA 2
22 2LEBA 20EAB
(o] Do oo oo Te] T oo o] o] o] 2 2EBA »
§§§]§<‘E|§ml§§§>8 280 2B1 282 2B3 284 285 286 267
“RIRRE T
33 32 31 20 28 27 25 2
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Objective specification

Dual octal latched transceivers with dual enable (3-State)

MB2543

PIN DESCRIPTION

SYMBOL | PINNUMBER NAME AND FUNCTION
50, 51, 1, 2
1A0- 1A7, 3,5,6,7, )
200-2A7 | 8,9,10,11, | Dawinputs
12, 13, 15, 16
42, 41,39, 38
1B0-1B7, | 37,36, 35, 34,
2B0-2B7 |33, 32,31, 20, | Dataoutputs
28, 27, 25, 24
1OEAB,
1OEBA, ) i
SOEAB 47, 46, 20, 21 | A to B/ Bto A Output Enable input (Active Low)
SOEBA
1EAB, 1EBA, ) !
2EAB, 2EBA 49, 44, 18,23 | Ato B/Bto A Enable input (Active Low)
1LEAB,
ILEBA, | 48, 45,19,22 | AtoB/B o A Latch Enable input (Active Low)
2LEAB, » 45,19,
2LEBA
GND 4,17, 30,43 | Ground (OV)
Vee 14, 26, 40, 52 | Positive supply voltage

LOGIC SYMBOL (IEEE/IEC)

AN B 20 e
49 18
:;——b :I—r- EN1(AB) g—m j;— EN1(AB)
N 1 :
46 N 2 N &
4
¥ N ]-;__ EN2(BA) BN :lT— EN2(BA)
s 2z N
] C ] C
so 42 8 33
——] V1 2V Eih—en— — V1 2V F—en—"
51 41 9 32
1 39 10 o 31
2 38 1" =28
S .. 2 | ..
5 36 3 27
6 35 15 25
7 34 16 24
A | ..
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Objective specification

Dual octal latched transceivers with dual enable (3-State)

MB2543

FUNCTION TABLE
INPUTS
SEXX REXX nlEXX DATA | OUTPUTS STATUS
H X X X 4 Disabled
X H X X Y4 Disabled
L T L h 4 .
L 1 L 0 z Disabled + Latch
L L T h H !
L L 1 ) L Latch + Display
L L L H H Transparent
L L L L L P
L L H X NC Hold

H= High voltage level
L= Low voltage level

h= High state must be present one setup time before the Low-to-High transition of nLEXX or nEXX (XX=AB or BA)
| = Low state must be present one setup time before the Low-to -High transition of nLEXX or nEXX (XX=AB or BA)

T =Low-to-High transition of nLEXX or nEXX (XX=AB or BA)
X=Don't care

NC=No change

Z =High impedance "off" state

LOGIC DIAGRAM

nAO

nA1
nA2
nA3

nAS
nA6
nA7

nOEBA

nEBA

nLEBA

DETAILA

o>

e

RN

DETAILAX7

RERERRS

nB1
nB2
nB3
nB4
nBS
nBé
nB?7

nOEAB

nEAB

nLEAB
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Objective specification

Dual octal latched transceivers with dual enable (3-State)

MB2543

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max

Vee DC supply voltage 45 55 v

\ Input voltage 0 Vee v

Viy High-level input voltage 20 \"

Vi Input voltage 08 v
lon High level output current 32 mA
loL Low level output current 64 mA
AtAV Input transition rise or fall rate 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 °C

ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT

Vee DC supply voltage 0.5t +7.0 \'
Ik DC input diode current Vi<0 -18 mA

\ 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 05t +6.5 \
lour DC output current output in Low state 128 mA

Teyg Storage temperature range -65t0 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 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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Dual octal latched transceivers with dual enable (3-State) MB2543

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T';': ;;g’c UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; [ k=-18mA 09 12 1.2 v
Voo = 4.5V; I o= -3mA; V=V, or Vi 25 | 35 25
Vou High-level output voltage Vee =5.0V;lgy=-83mA; V=V, orViy 3.0 4.0 30 v
Ve = 4.5V; | g =-32mA; V, = V or Vi 20 | 26 2.0
VoL Low-level output voltage Vec =4.5V; 1o =64mA; V| =V or Vi 042 | 055 0.55 Vv
Input Control pins | Voc =5.5V; V) = GND or 5.5V 40.01 | +1.0 +1.0
h leakage HA
current Data pins Ve = 5.5V; V, = GND or 5.5V 5 100 100
I + lozu | 3-State output High current Vo =5.5V; Vo =2.7V; V=V or Vi 5.0 50 50 pA
i+ 1oz | 3-State output Low current Voc =5.5V; Vg =0.5V; V| =V, orVy, 50 | -50 -50 uA
lo Short-circuit output current! | Vg = 5.5V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lecH Veg = 5.5V; Outputs High; V| = GND or Vg 50 100 100 HA
leoL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Vg 48 60 60 mA
locz \\;Icg Z ;g\:,r ?/z;puts 3-State; 50 100 100 WA
Alcc Qﬁﬁ;;:' upPly current per S;Z:?::;tzt;‘\‘lzc or GND; Vo = 5.5V 03 1 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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]

Dual octal transceiver with dual enable,

Objective specification

. . MB2623
non-inverting (3-State)
FEATURES QUICK REFERENCE DATA
« 16-bit bidirectional bus interface
CONDITIONS
. 3-State buffers SYMBOL PARAMETER oy = 25°C; GND = OV TYPICAL | UNIT
» Muttiple Vo and GND pins minimize to4 | Propagation delay - Ve =
switching noise tou. | NAX to nBx, or nBx to nAx Cv = 80pF; Voc = SV 29 ns
+ Output capability: +64 mA/-32mA Coexx | Input capacitance Vi=0Vor Vec 4 pF
« Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 Cwo /O pin capacitance V=0V orVge 7 pF
« ESD protection exceeds 2000 V per " -
MIL STD 883C Method 3015.6 and locz | Totalsupply cumrent | SMIPu1S Disabled; 50 | nA
200 V per Machine Model cm>
ORDERING INFORMATION
DESCRIPTION PACKAGES TEMPERATURE RANGE ORDER CODE
The MB2623 high-performance . ] . .
BiCMOS device combines low static 52-pin plastic QFP ~40°C to +85°C MB26238
and dynamic power dissipation with
high speed and high output drive. PIN DESCRIPTION
L. SYMBOL PIN NUMBER NAME AND FUNCTION
The MB2623 devics is a dual octal OEAB
transceiver featuring non-inverting 3- 120E AB 47,19 Output Enable inputs (Active High)
State bus compatible outputs in both
send and receive directions. The 44,43, “5' 40,
MB2623 is designed for asynchronous 12%'_‘3\77' gg gz gg' gg Data inputs/outputs (A side)
two-way communication between data 26, 25 23, 22
buses. ——
(continued) 180 187 48.2493. 21 o 52,
FUNCTION TABLE 280-287 | 8,9, 11, 12, | D2t inputs/outputs (B side)
INPUTS INPUTS/OUTPUTS 14,15,17, 18
nOEBA | nOEAB nAx nBx 123—2—- EB?\ 45, 21 Output Enable inputs (Active Low)
L L A=B Inputs 4.7,10, 16,
H H Inputs B=A GND 20, 24, 30, 33, | Ground (0V)
H L Z z 36, 42, 46, 50
L H A=B B- Vee 1, 13, 27,39 | Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL
o 1OEAB 16':'37“ " zosAaD zo—e'ﬁm
“m 1L~ %_]mo“ R L7 %Uzm s
“?E—T’Eq %Jm “® me_TB- %sz o
N -
Mg 112 %_]wa" 253 1> '%Jau"
“m§ —%Pm: ® ’m—T§ —%Jmﬂ
"m—ﬁ;‘ '% T 'W_ﬂD ZJ:-."
"—1'||“ ; ﬂ‘“ 3 HFTl ; qu 18
'm_r§‘ %Jun ¢ amﬁ %qu v
w oe~mo ~ o
éz%aags%m%aﬁi 7 — ¢z IVI< 2|]m"
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Dual_ octal.transceiver with dual enable, MB2623
non-inverting (3-State)

The control function implementation
allows for maximum flexibility in timing. LOGIC SYMBOL (IEEE/IEC)

This device allows data transmission
from the A bus to the B bus or from the
B bus to the A bus, depending upon the 7 EN1 19 EN1
logic levels at the Enable inputs . s_Dlee 21 —DJewe
(nOEBA and nOEAB). The Enable in- -1 Im .| r
puts can be used to disable_ the dgvice “ v1 < 8 2 Vi1 < g
so that the buses are effectively iso- | > 2y | | > zv |
lated. - 49 = 9
51 ] 1
L] Ta-—- = 2 T 2
g p : =] C T,
- ] L = C T
i A S 17
) - . |- 18
¥ 1T b
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 v
™ DC input diode current V<0 18 mA
v DC input voltage3 -1.2t0 +7.0 Vv
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 output in Off or High state 051t +55 \"
lour DC output current output in Low state 128 mA
Teyg 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- 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
Vv Input voltage ] Vee v
Vi High-level input voltage 20 v
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 nsiV
Tamo Operating free-air temperature range -40 +85 °C
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Dual octal transceiver with dual enable,
non-inverting (3-State) MB2623

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T‘;': ;;22“‘ UNIT
Min | Typ Max { Min | Max
Vik Input clamp voltage Vog = 4.5V; | = -18mA 09 | 1.2 42| VvV
Voo =4.5V; loy=-83mA; V=V orVy 25 35 25
Vou High-level output voltage Vec =5.0V;loy=-8mA; V=V, orVy, 3.0 40 30 v
Vog = 4.5V; | oy =-32mA; V| = V_or Vi 20 | 26 20
VoL Low-level output voltage Vec =4.5V;loL=64mA; V| = V) or Viy 042 | 055 0.55 v
Input Control pins | Vg =5.5V; V= GND or 6.5V 10,01 | +1.0 1.0
h leakage A
current Datapins | Ve =5.5V;V;= GND or 5.5V 5 | 100 100
Iin + lozu | 3-State output High current | Vg =5.5V; Vo =2.7V; Vi =V, or Viy 5.0 50 50 pA
it +lozL | 3-State output Low current Vec =5.5V; Vo =05V, V=V orVy 5.0 -50 50 pA
lo Short-circuit output current! | Ve =5.5V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lccH Vee = 5.5V; Outputs High; V, = GND or V¢ 50 100 100 HA
leeL Quiescent supply current Ve = 5.5V; Outputs Low; Vi = GND or Ve 48 60 60 mA
- o [w| [w|m
Alce ;’,\,‘;?,i:i oe CUPPY currentper S:E::T:::x;t;?/\éc or GND; Voo = 5.5V 03 | 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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Dual octal bus transceivers/registers (3-State)
b

Objective specification

MB2646

FEATURES QUICK REFERENCE DATA
* Independent registers for A and B
CONDITIONS
buses SYMBOL PARAMETER Tormp = 25°C; GND = OV TYPICAL | UNIT
* Multiple Vo and GND pins minimize -
o v A toun Propagation delay - X =
switching noise tm. | nAx o nBx, or nBx to nAx CL =50pF; Vg = 5V 4.4 ns
. Multlplexe.d real-time and stored data . Input capacitance V= OV or Voo . oF
+ Outputs sink 64mA and source 32mA IN CP. S, OE
* Latch-up protection exceeds 500mA Cio /O capacitance Vi=0Vor Vg 7 pF
per Jedec JC40.2 Std 17 -
- ESD protection exceeds 2000 V per locz | Total supply current Qutbuts Disablod: 50 | nA
MIL STD 883C Method 3015.6 and >
200 V per Machine Model ORDERING INFORMATION
DESCRIPTION PACKAGES TEMPERATURE RANGE ORDER CODE
., . 52-pin plastic QFP -40°C to +85°C MB2646B
The MB2646 high-performance BiCMOS phn praste or
device combines low static and dy- PIN DESCRIPTION
namic power dissipation with high speed SYMBOL PIN NUMBER NAME AND FUNCTION
and high output drive.
1CPAB, 1CPBA 48, 45 . .
Y ! e Clock input A to B/ Clock input B to A
The MB2646 dual transceiver/register 2CPAB, 2CPBA 19,22
consists of two sets of bus transceiver 1SAB, 1SBA, 49, 44 . .
N N N . ' \ nm Select t A to B/ Select tBto A
circuits with 3-State outputs, D-type flip- 2SAB, 2SBA 18,23 npu npu
flops, and control circuitry arranged for 1DIR, 2DIR 47,20 Direction control input
multiplexed transmission of data directly 50 51 1.2
from the input bus or from the internal 1A0 - 1A7 3567 ) .
registers. Data on the A or B bus will be 2A0 - 2A7 89,10, 11, | Datainputs/outputs (A side)
clocked into the registers as the appro- 12, 183, 15, 16
priate clock pin goes High. Output En- 42 41,39, 38
able (nOE) and Direction (nDIR) pins 1B0 - 1B7 37'. 36 35 34, . .
are provided to control the transceiver 2B0 - 2B7 33, 32,31, 29, | Datainputsioutputs (B side)
function. In the transceiver mode, data 28, 27,25, 24
present at the high impedance port may 1OE. 20E 46, 21 Output Enable inputs (Active Lo
be stored in either the A or B register or . - utput Enable inputs (Active Low)
both. GND 4,17, 30,43 | Ground (OV)
(continued) Vee 14, 26, 40, 52 | Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL
50 51 1 2 3 5 6 7
| I I I T N |
1A0 1A1 1A2 1A3 1A4 1A5 1A6 1A7
48 —] 1CPAB
49 —1 1SAB
1821} = 182 :; —] :g.:u
1A3 %] 183 44 — 15BA
1a4 3] 7] 184 46 —f 10E
GND 3] [%] 186 1B0 1B1 1B2 1B3 1B4 1B5 1B6 1B7
145 [ 3 MB2646 5] 186 I T 1 | | I T T
::: 4] 52-Pin PGFP %;:z 42 41 390 38 37 38 35 34
2A0 %] 281 8 9 10 11 12 13 15 16
281 3 ) 282 I O
2A2 ] %) anD 2(?::8”1 2A2 2A3 2A4 2A5 2A6 2A7
243 [1] %] 283 :: — 2SAB
2A4 [} [=] 284 20 —] 20IR
2A5 [1] 7] 286 22 —4 2CPBA
23 — 2SBA
21 —O] 20E
2B0 2B1 2B2 2B3 2B4 2B5 2B6 2B7
1T T
33 32 31 29 28 27 25 24
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Dual octal bus transceivers/registers (3-State) MB2646

one of the two buses, A or B may be
driven at a time. The examples on the
next page demonstrate the four
fundamental bus management func-
tions that can be performed with the

The select (nNSAB, nSBA) pins deter-
mine whether data is stored or trans-
ferred through the device in real-time.
The nDIR determines which bus will
receive data when the nOE is active

High), data from Bus A may be stored in
the B register and/or data from Bus B
may be stored in the A register. When
an output function is disabled, the input
function is still enabled and may be

Low. In the isolation mode (nOE = used to store and transmit data. Only MB2646.
LOGIC SYMBOL (IEEE/IEC)
[T N Py 3_Na
M las B las
° | a7 » ar
—t i
=) -
el ol e e L e
147 > 1|7 >
> s ] 2 o] © ?
v ‘Q (2R Vi el 1
51 41 1] 2
] 3 o |
2 38 " »
3 37 12 »
5 % 13 ”
] 35 15 %
7 34 1. EJ
FUNCTION TABLE
INPUTS DATA VO OPERATING MODE
nOE nDIR nCPAB nCPBA nSAB nSBA nA0-nA7 nB0-nB7
X X T X X Input Unspecified* Store A, B unspecified*
X X X 1 X X Unspecified* Input Store B, A unspecified*
H X T ) X X Store A and B data
Input Input
H X HorL Horl X X Isolation, hold storage
L L X X X L Real time B data to A bus
Output Input
L L X HorL X H Stored B data to A bus
L H X X L X Real time A data to B bus
Input Output
L H HorlL X H X Stored A data to B bus

H = High voltage level
L = Low voltage level
X = Don't care

T= Low-to High clock transition

* = The data output function may be enabled or disabled by various signals at the OF and DIR inputs. Data input functions are always

enabled, i.e., data at the bus pins will be stored on every Low-to High transition of the clock.

April 30, 1991

322




Philips Semiconductors Advanced BiCMOS Products Objective specification

Dual octal bus transceivers/registers (3-State) MB2646
REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUSBTOBUSA BUSATOBUSB A,B,ORAANDB TOAORB
: : X SiF=
BUSA BUSB BUSA ] BUSB BUSA T —_ BUSB BUS A ] BUSB

. — - -

OF DIR CPAB CPBA SAB SBA OF DIR CPAB CPBA SAB SBA OF DIR CPAB CPBA SAB SBA OF DIR CPAB CPBA SAB SBA
L L X X x L L H X X L X LH Tt X x X L L X Hol X H
L L x t x x L HHol X H X
H x 1T T x x
LOGIC DIAGRAM

2 R
o |%

CPBA 23 So
Lead
CPAB__1
SAB 2 D E
P A R 3 A A R b 20N
\
N 1018 Channels 3
N 10 N
\
N \
N
N 1 c1 < N
N Q 3
N N
N 3
N \
N N
N L -1 N
N N s
An ) y Bn
N
<> Ye—>
<P >
N s
N N
N s
N By
3 10 N
\
R s
N > c1 N
N .
\ Q { \
N \
N s
N s
N \
N N 1 :
N Py
AR L C R R R TR RN} ¢ S R R LR R R R R RN TR
vy W vw
To 7 other channels
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Dual octal bus transceivers/registers (3-State) MB2646
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
Ik DC input diode current Vi<o0 -18 mA
Vv 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 -05t0 +5.5 v
lour DC output current output in Low state 128 mA
Tetg Storage temperature range -6510 150 °C
NOTES:

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

any other conditions beyond those indicated under "recommended operating conditions" is not i

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

lied. Exposure to absolute:

rated conditions for

SYMBOL PARAMETER LMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
A Input voltage 0 Vee v
Vin High-level input voltage 20 v
Vi Input voltage 0.8 v
loH High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 10 nsiV
Tamb Operating free-air temperature range -40 +85 °C
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Dual octal bus transceivers/registers (3-State) MB2646

DC ELECTRICAL CHARACTERISTICS

UMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T..:;;_g’c UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo =4.5V; 1 k=-18mA 09 | -1.2 1.2 v
Vec =4.5V; loy=-3mA; V=V orViy 25 35 25
Vou | High-level output voltage Vec =5.0V; lgy=-3mA; V= V) orVyy 30 | 40 3.0 v
Vee =4.5V; lgy=-32mA; V| =V or Vi 2.0 26 20
Voo Low-level output voltage Vec =4.5V; g =64mA; V=V orVy 042 | 055 0.55 Vv
Input Control pins | Vec =5.5V; V; = GND or 5.5V 10.01 | 1.0 +1.0
h leakage A
current Data pins Ve =5.5V; V, = GND or 5.5V 5 100 100
lin +1ozn | 3-State output High current Ve =5.5V; Vo =2.7V; Vi=Vj orVy 50 50 50 pA
I + 1oz | 3-State output Low current Voe =5.5V; Vo =0.5V; V=V orViy 50 | -50 -50 pA
lo Short-circuit output current! | Ve =5.5V; Vg = 2.5V 50 | 80 | -180 | 50 | -180 | mA
leon Vee = 5.5V; Outputs High; V, = GND or Vg 50 100 100 pA
ool Quiescent supply current Voc = 5.5V; Outputs Low; Vi = GND or Voo 48 60 60 mA
= T o [w | || m
s | | oo eser || 08 |12 | | 12 |
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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Objective specifi

cation
]

Dual octal transceivers/registers, non-inverting (3-State) MB2652
FEATURES QUICK REFERENCE DATA
¢ Independent registers for A and B CONDITIONS
buses SYMBOL PARAMETER Tuw=25°C;GND=0v | TYPICAL | UNIT
* Multiplexed real-time and stored data ;
ton Propagation delay - . -
« 3-State outputs toHL CPAB or CPBA to nAx or nBx Cy = 50pF; Voo = SV 54 ne
+ Muttiple Vg and GND pins minimize Cw | Inputcapacitance V=0V or Vg 4 pF
switching noise
e Output capability: +64mA/-32mA Cour | Output capacitance V=0V or Vg 7 pF
 Latch-up protection exceeds 500mA Outputs Disabled;
per Jedec JC40.2 Std 17 lecz | Total supply current Voo = 5,5\;sa ’ 500 nA
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6and  ORDERING INFORMATION
200 V per Machine Model PACKAGES TEMPERATURE RANGE ORDER CODE
DESCRIPTION 52-pin plastic QFP -40°C to +85°C MB2652B
The MB2652 high-performance
BiCMOS device combines low static PIN DESCRIPTION
and dynamic power dissipation with SYMBOL PIN NUMBER NAME AND FUNCTION
high speed and high output drive.
oh sp gh odlp ’2%';:% ‘2%':,'3& % | Clockinput Ao B/ Clock input Bto A
The MB2652 transceiver/ register con- : d
sists of two sets of bus transceiver cir- 1SAB, 1SBA, 49, 44, Solect input A to B/ Select input B to A
cuits with 3-State outputs, D-type flip- 2SAB, 2SBA 18,23 ey ey
flops, and control circuitry arranged for 50,51,1,2,
multiplexed transmission of data directly 1A0 - 1A7, 3,56,7
from the input bus or the internal regis- 2A0-2A7 . 8,9, 10, 11, Data inputs/outputs (A side)
ters. Data on the A or B bus will be 12,18, 15, 16
clocked into the registers as the appro- 42, 41, 39, 38,
priate clock pin goes High. Output En- 1B0 - 1B7 37, 36, 35, 34,
able ("OEAB, nOEBA) and Select 280-287  |33,32,31, 29, | DAt Inputs/outputs (B side)
(nSAB, nSBA) pins are provided for bus 28,27,26, 24
management. 1OEAR, 1OERA, 47, 48, )
hd M, 2 20, 21 Output Enable Inputs (AﬂIVO LOW)
(continued) GND 4,17,30,43 | Ground (OV)
Vee 14, 26, 40, 52 | Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL
o A A A
1A0 1A1 1A2 1A3 1A4 1AS 1AS 1A7
48 —] 1cPaB
49 —{ 18AB
10EAB
wa( pr: Bran
w0 brjum by
GND [4] 1B0 181 182 1B3 184 1BS 186 1B7
WE e | R
byed— 52-Pin PQFP
2A0 3} 8 1 10 11 12 13 15 18
241 0o I I N A
2A2 (54} 2A0 2A1 2A2 2A3 2A4 2A5 2A6 2A7
2a3 (1] 19 —{ 2cPaB
2A4 [} ;: =4 toeas
246 [33] 21 —o} 20EBA
23 —] 28BA
22 — 2cPBA
280 281 282 283 2B4 285 286 2B7
IR
33 32 31 20 28 27 25 24
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Dual octal transceivers/registers, non-inverting (3-State) MB2652
FUNCTION TABLE
NpUTS DATA VO OPERATING MODE
nOEAB nOEBA | nCPAB nCPBA | nSABnSBA nAx nAx
L H HorL Horl X X \ Inout Isolation
L H 1 1 X X nput pu Store A and B data
X H T Horl X X Input Unspecified Store A, Hold B
H H 1 1 "X PUt 1 output* Store A in both registers
L X Horl 1 X X Unspecified \ Hold A, Store B
L L 1 1 X * |output* nput Store B in both registers
L L X X X L i
t Real time B data to A bus
L L X Horl X H Outpu Input Stored B data to A bus
H H X X L X Outout Real time A data to B bus
H H HorL X H X Input tou Store A data to B bus
H H Stored A data to B bus
Wb | Mok Horl Output | Output Stored B data 1o A bus

H = High voltage level

L= Low voltage level

*= The data output function may be enabled or disabled by various signals at the nOEBA and nOEAB inputs. Data input functions are always

enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.

T =Low-to-High clock transition

X = Don't care

** If Select control = L, then clocks can occur simultaneously. If Select control = H, the clocks must be staggered in order to load both
registers.

The examples on the next page demon-  LOGIC SYMBOL(IEEE/IEC)

strate the four fundamental bus-man-
agement functions that can be per- AN eNyBa) 2N enyBa)
formed with the MB2652. & ENAB) . —
45 22
> c4 D c4
The seiect pins determine whether data “ | o 2 as
is stored or transferred through the de- 48 > cs 19 D cs
vice in real time. 49 | o7 18 | a7
The output enable pins determine the 0 _I [ a2 R _‘ [ 33
direction of the data flow. 5‘1" L 40 ;"" :. 40
5 3
EM 3 & l E'LZ' 31 &>
51 17 il 41 9 17 v 32
1 39 10 31
':"T: 1 a8 "“’E 1 2
‘:"r:. 1 - :"T: ) »
5 — G T) — i
g i e g i el
-<->t: : I ¢ '“ -4-»: : 1 ¢ .u
7 16
-4-»: I
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Dual octal transceivers/registers, non-inverting (3-State) MB2652
REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUSBTOBUSA BUSATOBUSB A,B,ORAANDB TOAORB
A
Al 14
BUS A BUSB BUSA BUSB BUS A T ] BUSB BUSA BUSB

. — - —

OEAB OEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA
L L X X X L H H X X L X X H T X X X H L HorlL HorLH H
L X X T X X
L H T 1 X X

LOGIC DIAGRAM
n'GEBT—b_
nOEAB >
nCPBA

Y

oo m———— L

PEE 1 SRTCSTTINNTRNTRRNN 2.1 PRN PP TN AP PPN RPN BN
N
N 1 0f 8 Channels 3
3 10 N
N N
N
(] N
N ] < t
N \
N .
\ N
. .
3 N
N [ ol Iy
N ~ N
\ N
\ N
nAx N1 Ae nBx
\ \
\ N
\ \
N N
N 10 N
3 N
N
\ \
3 [>C1 N
N N
N N
N i
N N
N N
N
N N

A
’

\

I

To 7 other channels
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Dual octal transceivers/registers, non-inverting (3-State) MB2652

ABSOLUTE MAXIMUM RATINGS?!: 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
ik DC input diode current Vi<0 -18 mA
Vv DC input voltage® -1.210 +7.0 v
lok DC output diode current Vpo<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 -65to0 150 °C
NOTES:
" oy ol condiions beyana tnoce ndesiad e Tecommended Shoraiag Sondiiontt 16 oot g, EAPSSLAG I aboL e AU et somdors o

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 Ll UNIT
Min Max
Vee DC supply voltage 45 55 \
1 Input voltage 0 Vee \"
ViH High-level input voltage 20 \'
Vi Input voltage 0.8 \"
lon High level output current 32 mA
lou Low level output current 64 mA
AVAvV Input transition rise or fall rate 0 10 ns/V
Tamo Operating free-air temperature range -40 +85 °C
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Dual octal transceivers/registers, non-inverting (3-State) MB2652

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T‘;’: ;;gc UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vog =4.5V; | k=-18mA 09 | 1.2 1.2 v
Voo = 4.5V; loy=-8mA; V=V orViy 25 35 25
Vou High-level output voltage Ve =5.0V; lon=-8mA; V=V, or Viy 30 40 30 v
Ve =4.5V; loy=-32mA; V| =V orVy 20 26 20
VoL | Low-level output voltage Vec =4.5V; 1o =64mA; V, =V or V) 042 | 055 055 | V
Input Control pins | Voo =5.5V; V= GND or 5.5V $0.01 | £1.0 +1.0
I loakage HA
current Data pins Veg =5.5V; V, = GND or 5.5V 5 100 100
Iy + lozn | 3-State output High current | Voc =5.5V; Vo =2.7V; Vi =V or Viy 5.0 50 50 HA
Iy +loz | 3-State output Low current | Vee =5.5V; Vo =0.5V; V=V, orVy 50 | -50 50 | pA
lo Short-circuit output current! | Vgc = 5.5V; Vg = 2.5V -50 80 | -180 | -50 | -180 | mA
lccn Vee = 5.5V; Outputs High; V; = GND or Vg 50 100 100 HA
leoL Quiescent supply current Vee = 5.5V; Outputs Low; V; = GND or Vo 48 60 60 mA
= T e o [ | [w|m
Alce :,iﬁif:;:' supely current por c?t‘t:r' ?::l:t:taat.tl\; or GND; Vg = 5.5V 03 | 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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Quad octal transceivers with direction pins (3-State) MB4245

FEATURES QUICK REFERENCE DATA
* 32-bit bidirectional bus interface CONDITIONS
» Muttiple Vg and GND pins minimize | SYMBOL | PARAMETER Tup=25°C;GND=0v | TYPICAL | UNIT
switching noise % | Pro -
pagation delay - . =
= 3-State buffers teHL | nAx to nBx, or nBx to nAx Cy = 50pF: Ve =5V 34 ne
+ Output capability: +64mA/-32mA Coim, o | Input capaditance V,=0Vor Ve 4 pF
+ Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 Cwo |VO pin capacitance Vi=0VorV.. 7 pF
» ESD protection exceeds 2000 V per Outouts Disabled:
MIL STD 883C Method 3015.6 and locz | Total supply current e 50 | nA
200 V per Machine Model £
ORDERING INFORMATION
DESCRIPTION PACKAGES TEMPERATURE RANGE ORDER CODE
The MB4245 high-performance BiCMOS
device combines low static and dy- 100-pin plastic QFP -40°C to +85°C MB4245B
namic power dissipation with high speed
and high output drive. function implementation minimizes ex- FUNCTION TABLE
ternal timing requirements. The device
The MB4245 device is an quad octal  features four Output Enable (10E, 20E, INPUTS INPUTS/OUTPUTS
transceiver featuring non-inverting 3- 30E, 40E) inputs for easy cascading nOE | nDIR nAx nBx
State bus compatible outputs in both and four Direction (1DIR, 2DIR, 3DIR, L L A=B Inputs
send and receive directions. The control  4DIR) inputs for direction control. ; ; lanUtS B ; A
PIN CONFIGURATION
t258g3s888.8388888;:883838883885¢.8
FFF AR FFFRFREEFFEFREFEE R EEEEER
wes 51 %]
184 [ 82| E 4B3
GND [@3 E GND
183 E 47 4B4
182 [E 4BS
GND [86 E GND
181 [87 E 486
o MB4245 = -
20E [89 E O
2DIR LT'& E 3DIR
1DIR E E 4DIR
o [ 100-Pin PQFP 3] @
1h0 [93 [38] 4a7
i[5 7] ws
GND [_TE E GND
1A2 [96 E 4AS
1A3 E 3| e
GND [98 E GND
1A4 E O E 4A3
1AS [E 1] 4A2
)5 1)) 1 0 ) ) ) 1 2 2 L
$25835533-5338585335335338338335
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Objective specification

Quad octal transceivers with direction pins (3-State)

MB4245

LOGIC SYMBOL

°
-

1DIR 106
2

“WV B0 ©° *mo "\[/c‘ 0 '
bl % TR 'W—[E* %zm s
“WT‘S %_] we Y e [PI/T‘ %_]m 3
'1WT§ —{]J - 'W _%sz 2
oo-fn—Ty %—‘ e u-m—r§‘ _alm 70
mm{S' '%J = “W '—%Jzas 0
S Pj\/lj = ’a—]m’ 66
"m 30E ‘owm 40E

1

o

3A0

1

S

3A1

1

42

; =

«

R

25 s6 37 “
'%J 386 %_] 4B6
25357 w > ¥ yr e
PIN DESCRIPTION
SYMBOL PIN NUMBER NAME AND FUNCTION
1DIR, 2DIR, 3DIR, 4DIR 91, 90, 41, 40 Direction control inputs (Active High)
1A0 - 1A7, 93, 94, 96, 97, 99, 100, 2, 3,
2A0 - 2A7, 5,6,8,9, 11, 12, 14, 15, . .
3A0 - 3A7, 16, 17, 19, 20, 22, 23, 25, 26, | Datainputsioutputs (A side)
4A0 - 4A7 28, 29, 31, 32, 34, 35, 37, 38
1B0 - 1B7, 88, 87, 85, 84, 82, 81, 79, 78,
2B0 - 2B7, 76, 75,73, 72,70, 69, 67, 66, . .
380 - 3B7, 65, 64, 62, 61,59, 58, 56, 55, | D212 inputsioutputs (B side)
4B0 - 4B7, 53, 62, 50, 49, 47, 46, 44, 43
10E, 20E, 30E, 40E 92, 89, 42, 40 Output Enable inputs (Active Low)
4,7,13, 18, 24,
27, 33, 36, 45, 48,
GND 54, 57,63, 68, 74, Ground (0V)
77, 83, 86, 65, 68
1,10, 21, 30, -
Vee 51,60, 71, 80 Positive supply voltage

May 1, 1991
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Quad octal transceivers with direction pins (3-State) MB4245

LOGIC SYMBOL (IEEE/IEC)

89 G3
90 3IEN1 (BA)
3EN2 (AB)
93 88 16 L 76
vt d :I_— vi d
—t D> a2v _E D 2v :]
%4 &7 17 75
96 85 19 73
97 84 20 72
99 82 2 70
100 81 23 69
2 79 25 67
———t— |
NN 78 2% oo %
42 \Jes 39 NJos
"[ E 3 EN1 (BA) ) 3EN1 (BA)
3EN2 (AB) _E‘s EN2 (AB)
5 -1 L 65 28 L 53
vi1 d vi d
T Uswd
[ 4 29 52
— el e — — ]
8 ‘ 62 31 50
[] 61 32 49
— il e — D ——
1 50 34 47
12 58 35 46
14 56 37 a4
15 55 38 43
ABSOLUTE MAXIMUM RATINGS" 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 "
Ik DC input diode current Vi<0 -18 mA
Vv 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
Teyg 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.

. 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 imum junction temp ire of this integrated circuit should not exceed 150°C.

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

N

w
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Philips Semiconductors Advanced BiCMOS Products Objective specification
Quad octal transceivers with direction pins (3-State) MB4245
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
Vv Input voltage 0 Vee v
Vi High-level input voltage 20 v
Vi Input voltage 0.8 v
low 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 °Cc
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Toms = 425°C Tome, = 49°C | unir
Min | Typ Max | Min | Max
Vik Input clamp voltage Vee =4.5V; | k=-18mA 09 | 1.2 -1.2 \'
Vee =4.5V; loy=-3mA; V=V orVy 25 35 25
Vou High-level output voltage Vec =5.0V; lgy=-3mA; V=V, orVy, 30 40 3.0 v
Vec =4.5V; lgy=-32mA; V, = V) or Viy 20 2.6 20
VoL Low-level output voltage Ve =4.5V; g =64mA; V= V) or Viy 042 | 055 0.55 "
| :2:::; v Control pins | Vg =5.5V; V= GND or 5.5V 10.01 [ +1.0 +1.0 WA
current Data pins Veg =5.5V; V) = GND or 5.5V 5 100 100
Iy +lozu | 3-State output High current | Vg =5.5V: Vg = 2.7V Vy = Vy or Vi 50 | so0 50 uA
liL+lozL | 3-State output Low current Vg =5.5V; Vo =0.5V; V| =V or Vi, 50 | -50 -50 pA
lo Short-circuit output current! | Voo =5.5V; Vg = 2.5V 50 | 80 | -180 | -50 | -180 | mA
hoom Voc = 5.5V; Outputs High; V, = GND or Vg 50 | 100 100 | pA
105t | uiescont supply current Vo = 5.5V; Outputs Low; V; = GND or Ve %6 | 120 120 | mA
- T o] [w]m
Alec :,‘;ﬂi,ﬁ;;az' supply current per Sﬂ::rifl‘::l:t:t aa:"\‘/:; or GND; Vg = 5.5V 03 | 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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Philips Semiconductors Advanced BiCMOS Products

SPICE support for 74ABT/MB2XXX

Signetics’ Standard Products Group
has been a leader in providing SPICE
support to customers. As system oper-
ating frequencies go higher, checking
signal integrity of digital systems is
emerging as an essential design crite-
rion. At higher frequencies, signals are
no longer just digital but are analog sig-
nals. Also, as combinations of logic
products such as discrete logic, PLDs,
ASICs, gate arrays and FPGAs are be-
ing used together interfacing with CPUs
and memories, it is getting more difficult
to have tight timing control, clean inter-
face signals and enough tolerance for
interface skewing. In designing high
frequency digital systems, it is neces-
sary to check for ground bounce, set-up
and hold-time violations, reflections,
minimum pulse-width violation, signal
race conditions, metastability problems,
interfacing too long and too short critical
paths, skewing between devices or
cells and so forth.

The modeling of the inputs, outputs and
packages of ICs has been the most
challenging task when simulating a
whole board with SPICE. Since SPICE
is an analog simulation program using

A. Device models.

numerical analysis methods, it requires
high computing power and memory size
to have reasonable accuracy and/or
required simulation time. However, such
a SPICE simulation could save time
and money in designing any type of
high frequency digital system.

Signetics has been providing customers
(on a worldwide basis) with SPICE
modals of the input, output circuitry and
packages of 74F, 74LS/S, ECL,
74AC11K, 74ABT, MB2xxx and FB+
products free of charge. Many system
design engineers and incoming inspec-
tion engineers have been accustomed
to Signetics’ excellent SPICE customer
support program. We encourage all sys-
tem designers to do SPICE simulations
of critical areas for their prototype de-
signs. By contacting Signetics’ SPG
marketing in Sunnyvale California, USA,
they can get the necessary model files
of Signetics’ 74ABT and MB2xxx family
products.

The SPICE manual provides CMOS
and bipolar transistor models, diode
models, resistor models, inductances
and capacitances for each pin of vari-

ous packages, input and output circuit
diagrams and PSPICE netfiles of the
equivalent circuits. All device models
are Berkeley 3 SPICE models. As an
example, the following information is
needed for 74ABT543 and was ex-
tracted from Signetics’ ABT SPICE
manual:

A. Device models
NMOS & PMOS models (the

best and the worst case models
are also available).

a.l.

a.2. Bipolar transistor models.

a.3. Resistor models.
a.4. Diode models.
B. Self inductance and capacitance

table for 24-pin DIP packages (other
package models are also available).

C. Whole package inductance values
for 24-pin DIP packages including
mutual inductance (other package
models are also available).

D. Input and output circuit diagram.

E. An example of the PSPICE netfile of
the circuit diagram in (D).

a.l.NMOS and PMOS nominal transistor models (we provide the worst and the best case models as well).

e e ek e ok e ok ok o ke e ek k3 ok ok ok ok ok ke ok kI ok ko ok ok ok ok ke ke ok ok ok ok e e ek ok ok

L N B

below for the nominal ,

For better accuracy in fitting narrow-channel transistors,
the parameter WD was extracted to account for the deviation
of the actual channel width from the drawn dimensions.

This parameter is not a standard SPICE level 3 parameter.
If you want to have a similar accuracy with standard SPICE,
you will need to adjust transistor widths before simulation
according to the following formula:

W(input to simulator) = Wdrawn - 2*WD, where WD is given
fast, and slow cases.

LN I B

K %k ke kK ke sk Kk ok Sk ko ok ke ok ok 3 e ok g 3k ok ok ok ok o ok ok ke ke ok o o ok e ok e ok ok ok ok

* % X X *

Set default L=1.0E-6.

NOMINAL N-CHANNEL TRANSISTOR

NOTE: WD=0.037E-6; before simulation, transistor widths need to
be adjusted: W = Wdrawn - 2*WD = W - 0.074E-6
For ABT set default L=1.2E-6

* * X % *

ok 3k sk ok ok ok gk ok ok ok k3 ok ok ok ok ok 3k ok ok ok ok ok ko ok ok ok ok ok ok ok o ok ok ok ok ok ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ke ko ok ok ok

.MODEL MHS4NEN NMOS
LEVEL=3

TOX=20E-9
U0=436.3

VTO=.64
NFS=1.09E12
NSUB=5.512E16
VMAX=150100

+ RS=24.0

* + + + + 4+ +
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Application note

SPICE support for 74ABT/MB2XXX

AN230

*+ RD=24.0
RSH=240
XJ=0.20E-6
LD=0.0
DELTA=0.0
THETA=2.45E-2
ETA=.125
KAPPA=20E-18
PB=.802
CJ=5.99E-4
MJ=.31
CJSW=1.03E-10
MJSW=0.2
CGDO=3.19E-10
CGS0=3.19E-10

PR Ik Tk S i T T S

e e e o ke ok ok 3 o ok e ok e ok ok o 3k ok o o ok e e o ok e ok ok o o o e o o ok o o e ok e e ok o ke e e ek b e e e b ok ok

* % % % %

Set default L=1.0E-6.

NOMINAL P-CHANNEL TRANSISTOR

NOTE: WD=0.351E-6; before simulation, transistor widths need to
be adjusted: Wdrawn = W - 2*WD = W - 0.702E-6

* % % % *

For ABT set default L=1.2E-6

dedd kK KT AT KK IAA KA KRR RN KRR Rk kek ok ko ke k ko ko kb dkhk ko

MODEL MHS4PEN PMOS
LEVEL=3
TOX=20E-9
UO=144.6
VT0=-0.75
NFs=1E1ll
NSUB=5.504E16
VMAX=152100
*+ RS=100.7

*+ RD=100.7
RSH=1000
XJ=0.225E-6
LD=0.166E-6
DELTA=.155
THETA=6.24E-2
ETA=.071
KAPPA=20E-18
PB=.470
CJ=3.68E-4
MJ=.213
CJSW=1.76E-10
MJSW=.33
CGDO=3.40E-10
CGSO=3.40E-10

+ 4+ o+

T Tk I I T

a.2. Bipolar Transistor models.

.MODEL ESDdriver NPN IS= 3.50E-16 BF= 1.24E+02 VAF= 1.13E+01

IKF= 9.75E-02
BR= 7.12E+00 VAR= 1.63E+00
RBM= 8.56E-02 RE= 9.69E-02
XTI= 2.14E+00 CJE

* %+ + o+

<4
]
(=]
2]
[

ESDdriverl NPN IS= 3.
IKF= 9.75E-03

BR= 7.09E+00 VAR= 1.63E+00
RBM= 8.56E-01 RE= 9.69E-01

+ 4+ o+

April 17, 1991

IKR= 8.17E-03 RB= 2.16E+02 IRB= 1.56E-04
RC= 7.85E+00 XTB= 1.50E+00 EG= 1.23E+00

5.59E-13 VJE= 9.53BE-01 MJE= 4.67E-01 TF= 4.03E-12
CJC= 3.51E-13 VJC= 8.35E-01 MJC= 2.93E-01 TR= 2.93E-10 CJSs= 1.91E-13
VJS= 6.96E-01 MJS= 4.02E-01

50E~17 BF= 1.24E+02 VAF= 1.13E+01

IKR= 8.17E-04 RB= 2.16E+03 IRB= 1.56E-05
RC= 7.85E+01 XTB= 1.50E+00 EG= 1.23E+00

XTI= 2.14E+00 CJE= 5.59E-14 VJE= 9.53E-01 MJE= 4.67E-01 TF= 4.03E-12
CJC= 3.56E-14 VJIC= 8.35E-01 MJC= 2.93E-01 TR= 2.97E-10 CJS= 1.91E-14
VJS= 6.96E-01 MJS= 4.02E-01

338
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Application note

SPICE support for 74ABT/MB2XXX

AN230

*
*

..MODEL BN10 NPN 1IS= 2.59E-17 BF= 1.10E+02 VAF= 2.72E+01 IKF= 1.71E-02
BR= 1.55E+00 VAR= 3.42E+00

* %+ + 4+ +

RBM= 2.37E+01
XTI= 2.14E+00
CJC= 4.10E-14
VJs= 7.12E-01

RE= 1.09E+00

CJE= 1.02E-13
VJc= 8.21E-01
MJs= 3.91E-01

-SUBCKT BNO60 1 2 3 4

ON
DSCH
-MODEL MTRN NPN

1 2 3 4 MTRN

2 1 MsSCH

Is= 1.30E-16

+ BR= 1.63E+00 VAR= 3.42E+00

+
+
+
+

RBM= 4.23E+00
XTI= 2.14E+00
CJC= 1.96E-13
vJs= 7.12E-01

RE= 2.18E-01

CJE= 5.13E-13
VJCc= 8.21E-01
MJs= 3.91E-01

IKR= 1.00E-03 RB= 7.58E+02 IRB= 1.56E-04
RC= 4.43E+01 XTB= 1.50E+00 EG= 1.23E+00
VJE= 9.86E-01 MJE= 4.42E-01 TF= 5.33E-12
MJC= 3.62E-01 TR= 1.73E-09 CJS= 5.86E-14

BF= 1.10E+02 VAF= 2.72E+01 IKF= 9.44E-02
IKR= 5.62E-03 RB= 1.21E+02 IRB= 8.57E-04
RC= 7.00E+00 XTB= 1.50E+00 EG= 1.23E+00

VJE= 9.86E-01 MJE= 4.42E-01 TF= 5.33E-12

MJC= 3.62E-01 TR= 1.65E-09 CJs= 3.12E-13

-MODEL MSCH D(IS= 4.28E-13 RS=0.0 N= 1.04E+00 CJO= 1.13E-14 VJ= 7.86E-01
M= 5.00E-01 EG= 8.00E-01 XTI= 4.00E+00)
-.ENDS BNO60

+

*
*

.SUBCKT BNO0240

N
DSCH
.MODEL MTRN NPN

+ + + +

+

1 2 3 4 MTRN

2 1 MSCH

12314

Is= 5.22E-16

BR= 1.63E+00 VAR= 3.42E+00

RBM=
XTI=
CJC=
VJs=

1.05E+00
2.14E+00
7.85E-13
7.12E-01

RE= 5.47E-02

CJE= 2.05E-12
VJc= 8.21E-01
MJs= 3.91E-01

BF= 1.10E+02 VAF= 2.72E+01 IKF= 3.77E-01
IKR= 2.24E-02 RB= 3.04E+01 IRB= 3.43E-03
RC= 1.96E+00 XTB= 1.50E+00 EG= 1.23E+00

VJE= 9.86E-01 MJE= 4.42E-01 TF= 5.33E-12

MJC= 3.62E-01 TR= 1.65E-09 CJS= 1.24E-12

+MODEL MSCH D(IS= 1.17E-12 RS=0.0 N= 1.04E+00 CJO= 4.43E-14 VJ= 7.86E-01
M= 5.00E-01 EG= 8.00E-01 XTI= 4.00E+00)
.ENDS BNO240

+

*
*

a.3. Resistor models.

.SUBCKT ESDbn 1 2 3 PAR HRES RES

Rl 1 4 HRES TC= 1.3E-03,
R2 4 2 HRES TC= 1.3E-03,

D1 3 4 DSUB RES
.MODEL DSUB D CJO = 3.25E-16 VJ = 6.0E-01 M = 4.0E-01
.ENDS ESDbn

*
*

2.0E-06
2.0E-06

.SUBCKT ESDsp 1 2 3 PAR HRES RES

Rl 1 4 HRES TC= 1.9E-04,
R2 4 2 HRES TC= 1.9E-04,

D1 4 3 DSUB RES
.MODEL DSUB D CJO = 3.6E-18 VJ = .835 M = .293
.ENDS ESDsp

*
*

7.7E-06
7.7E-06

*(** on ESDsp the third node is the n side of the isolation junction and
* should be connected to the input of the ESD macro.**)

*
*

.SUBCKT r250w8 1 2 3 PAR HRES RES

Rl 1 4 HRES TC= 1.38E-4,
R2 4 2 HRES TC= 1.38E-4,

D1 3 4 DSUB RES
-MODEL DSUB D CJO = 1.2E-17 VJ = 1000 M =0

April 17, 1991
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SPICE support for 74ABT/MB2XXX AN230

.ENDS r250w8
*

*
a.4. Diode models.

*_SUBCKT hvds240 1 2 3

DDIO 1 2 MDIO

DSUB 3 2 MSUB OFF

.MODEL MDIO D(IS= 3.42E-12 RS= 2.01E+00 N= 1.00E+00 CJO= 1.06E-13
+ VJ= 7.86E-01

+ M= 4.99E-01 EG= 8.00E-01 XTI= 4.00E+00)

.MODEL MSUB D(CJO= 1.40E-13 VJ= 6.96E-01 M= 4.02E-01)

.ENDS hvds240

*

.SUBCKT huds5x8 1 2 3

DDIO 1 2 MDIO

DSUB 3 2 MSUB OFF

.MODEL MDIO D(IS= 2.57E-13 RS= 5.54E+01 N= 9.99E-01 CJO= 1.13E-14
+ VJ= 7.86E-01

+ M= 4.99E-01 EG= 8.00E-01 XTI= 4.00E+00)

.MODEL MSUB D(CJO= 3.18E-14 VJ= 7.00E-01 M= 3.96E-01)

.ENDS huds5x8
*

*

.SUBCKT huds24x4 1 2 3

DDIO 1 2 MDIO

DSUB 3 2 MSUB OFF

.MODEL MDIO D(IS= 1.14E-12 RS= 8.29E+00 N= 9.99E-01 CJO= 5.03E-14
+ VJ= 7.86E-01

+ M= 4.99E-01 EG= 8.00E-01 XTI= 4.00E+00)

.MODEL MSUB D(CJO= 6.10E-14 VJ= 7.00E-01 M= 3.96E-01)

.ENDS huds24x4

B. Self Inductance and capacitance table of 24 pin DIP package.

Pin #s Self inductance Capacitance
1 15.10nH 1.86pF
2 12.20 1.70
3 9.54 1.29
4 7.44 0.95
5 5.31 0.61
6 3.73 0.43
7 3.41 0.43
8 4.66 0.61
9 6.95 0.95

10 8.96 1.29
11 11.70 1.70
12 14.50 1.86
13 14.50 1.86
14 11.70 1.70
15 8.96 1.29
16 6.95 0.95
17 4.66 0.61
18 3.41 0.43
19 3.27 0.43
20 5.31 0.61
21 7.44 0.95
22 9.58 1.29
23 12.20 1.70
24 15.10 1.86
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C. WholePackage inductance values of 24 pin DIP including mutual inductances information.

TITLE @ DIP24 lead frame

TERMINALS 48 Al A2 A3 A4 AS A6 A7 A8 A9 Al10 All Al12 A1l3 Al4 Al5 Al6 Al7 Al8 A19 A20 A21 A22 A23 A24 Bl
B2 B3 B4 B5 B6 B7 B8 B9 B10 B1l B12 B13 B14 B15 B16 B17 B18 B19 B20 B21 B22 B23 B24
LEAD 24 25 1 26 2 27 3 28
4 5 29 6 30 7 31 8 32
33 9 34 10 35 11 36 12 37
13 38 14 39 15 40 16 41 17
42 18 43 19 44 20 45 21 46
22 47 23 48 24
$
$ Inductance Matrix
1.51E-08
$
7.68E-091.22E-08
$
4.66E-095.79E-099.54E-09
$
2.89E-093.33E-094.20E~097.44E-09
$
-1.56E-09 -1.75E-09 -2.01E-09 -2.55E-(®.31E-09
$
-6.38E-10 -7.27E-10 -8.29E-10 -1.02E-08.41E-093.73E-09
$
4.99E-11 -2.23E-11 -1.01E-10 -2.17E-10 4.06E-108.21E-103.41E-09
$
4.43E-103.55E-102.58E-101.39E-103.99E~-113.49E~101.18E-0%4.66E-09
$

-7.56E-10 -6.43E-10 -5.18E-10 -3.80E-10.82E-10 -1.26E-10 -7.91E-10 -2.04E-09 6.95E-09

$

-9.86E-10 -8.52E-10 -7.02E-10 -5.42E-1¥.23E-103.19E-12 -6.18E-10 -1.62E-09 3.69E-0%.96E-09

$

-1.22E-09 -1.06E-09 -8.78E-10 -6.92E-1.43E-109.48E-11 -5.27E-10 -1.40E-09 2.90E-0%.15E-091.17E-08
$

-1.42E-09 -1.23E-09 -1.02E-09 -8.13E-19.38E-101.66E-10 -4.55E-10 -1.27E-09 2.53E-094.18E-097.11E-09
1.45E-08

$

~1.53E-09 -1.36E-09 -1.17E-09 -9.80E-ID.35E-104.09E-10 ~1.12E-10 -7.43E-10 1.63E-0%.66E-094.02E-09
5.68E-091.45E-08

$

-1.34E-09 -1.20E-09 -1.03E-09 -8.75E-1A.67E-103.88E-10 -5.49E-11 -5.78E-10 1.29E-0%.08E-093.03E-09
4.02E-097.10E-091.17E-08

$

-1.12E-09 -1.01E-09 -8.69E-10 -7.47E-19.82E-103.57E-101.33E-12 -4.09E-10 9.46E-101.49E-0%.08E~-09
2.66E-09%4.17E~095.15E-098.96E-09

$

-9.12E-10 -8.28E-10 -7.26E-10 -6.41E-19.19E-103.48E~106.80E-11 -2.42E-10 6.15E-109.47E-101.29E-09
1.63E-092.53E-092.90E-093. 68E~09.95E-09

$

~6.26E~-10 -5.84E~10 -5.24E-10 -4.85E-1.19E-103.17E~101.44E-10 -4.11E-11 2.42E-104.09E-105.78E~-10
7.43E-101.27E-091.41E-091.61E-09%2.04E-094.66E-09

$

~2.79E-10 -2.86E-10 -2.77E-10 -2.89E-1D.89E-102.69E-102.12E-101.43E~10 ~6.77E-11 -9.87E-13 5.51E-11
1.12E-104.55E-105.26E~-106.17E-107.90E-101.18E~0%3.41E-09
$

3.51E-102.67E-101.96E~10 1.14E-10 -1.67E-11 8.69E-11 1.85E-10 2.40E-10 -2.79E-10 -2.99E-10 -

3.37E-10 -3.65E-10 -2.13E-10 -1.52E-10 -7.38E-11 3.51E-11 2.29E-10 6.49E-10 3.27E-09
$

1.03E-09 8.07E-10 6.08E-10 4.02E-10 -1.63E-10 7.27E-11 2.89E-10 4.19E-10 -5.20E-10 -5.82E-10 -6.67E-
10 -7.35E-10 -5.37E-10 -4.43E-10 -3.23E-10 -1.81E-10 4.01E-11 4.07E-10 1.16E-09 5.31E-09
$

1.98E-09 1.58E-09 1.20E-09 8.14E-10 -4.01E-10 -3.21E-11 2.89E-10 4.85E-10 -6.41E-10 -7.47E-10 -8.75E-
10 -9.80E-10 -8.12E~10 -6.92E-10 -5.42E-10 -3.80E-10 -1.39E-10 2.17E-10 8.58E-10 2.55E-09 7.44E-09
$
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3.12E-09 2.45E-09 1.81E-09 1.20E-09 -6.08E-10 -1.25E-10 2.77E-10 5.23E-10 -7.26E-10 -8.69E-10 -1.03E-
09 -1.17E-09 -1.02E-09 -8.78E-10 -7.02E-10 -5.19E-10 -2.58E-10 1.01E-10 7.20E-10 2.01E-09 4.20E-09
9.58E-09
$

4.59E-09 3.47E-09 2.45E-09 1.58E-09 -8.07E-10 -2.04E-10 2.86E-10 5.84E-10 -8.28E-10 -1.00E-09 -1.20E-
09 -1.36E-09 -1.23E-09 -1.06E-09 -8.52E-10 -6.43E-10 -3.55E-10 2.25E-11 6.46E-10 1.74E-09 3.33E-09
5.79E-09 1.22E-08
$

6.48E-09 4.59E-09 3.12E-09 1.98E-09 -1.03E-09 -3.01E-10 2.79E-10 6.26E-10 -9.11E-10 -1.12E-09 -1.34E-
09 -1.53E-09 -1.42E-09 -1.22E-09 -9.87E-10 -7.56E-10 -4.44E-10 -5.01E-11 5.82E-10 1.56E-09 2.89E-09
4.67E-09 7.69E-09 1.51E-08

Coupling Coefficients k

1.00E+00

5.67E-01 1.00E+00

3.89E-01 5.38E-01 1.00E+00

2.73E-01 3.50E-01 4.99E-01 1.00E+00

-1.75E-01 -2.17E-01 -2.82E-01 -4.07E-01 1.00E+00
-8.51E-02 -1.08E-01 -1.39E-01 -1.93E-01 3.17E-01 1.00E+00

6.95E-03 -3.46E-03 -1.76E-02 -4.30E-02 9.54E-02 2.30E-01 1.00E+00

5.298-02 4.71E-02 3.87E-02 2.36E-02 8.03E-03 8.38E-02 2.96E-01 1.00E+00

-7.39E-02 -6.99E-02 -6.37E-02 -5.29E-02 2.99E-02 -2.48E-02 -1.62E-01 -3.58E-01 1.00E+00

-8.49E-02 -8.15E-02 -7.59E-02 -6.64E-02 4.68E-02 5.52E-04 -1.12E-01 -2.51E-01 4.67E-01 1.00E+00
-9.20E-02 -8.88E-02 -8.33E-02 -7.43E-02 5.63E-02 1.44E-02 -8.35E-02 -1.90E-01 3.23E-01 5.04E-01
1.00E+00

$ -9.58E-02 -9.25E-02 -8.69E-02 -7.83E-02 6.13E-02 2.26E-02 -6.47E-02 -1.54E-01 2.52E-01 3.66E-01 5.47E-
01 1.00E+00

$ -1.04E-01 -1.02E-01 ~9.91E-02 -9.43E-02 8.38E-02 5.56E-02 -1.59E-02 -9.04E-02 1.63E-01 2.33E-01 3.09E-
01 3.92E-01 1.00E+00

$ -1.01E-01 -1.01E-01 -9.77E-02 -9.40E-02 8.48E-02 5.88E-02 -8.71E-03 -7.84E-02 1.44E-01 2.03E-01 2.60E-
01 3.09E-01 5.46E-01 1.00E+00

$ -9.64E-02 -9.62E-02 -9.40E-02 -9.16E-02 8.44E-02 6.18E-02 2.40E-04 -6.33E-02 1.20E-01 1.66E-01 2.03E-
01 2.33E-01 3.66E-01 5.04E-01 1.00E+00

$ -8.91E-02 -9.00E-02 -8.91E-02 -8.92E-02 8.55E-02 6.83E-02 1.40E-02 -4.26E-02 8.84E-02 1.20E-01 1.44E-
01 1.63E-01 2.52E-01 3.23E-01 4.67E-01 1.00E+00

$ -7.47E-02 -7.75E-02 -7.86E-02 -8.23E-02 8.43E-02 7.62E-02 3.60E-02 -8.83E-03 4.26E-02 6.34E-02 7.84E-
02 9.04E-02 1.54E-01 1.91E-01 2.50E-01 3.58E-01 1.00E+00

$ -3.88E-02 -4.43E-02 -4.86E-02 -5.74E-02 6.79E-02 7.55E-02 6.21E-02 3.59E-02 -1.39E-02 -1.79E-04 8.73E-
03 1.60E-02 6.46E-02 8.34E-02 1.12E-01 1.62E-01 2.96E-01 1.00E+00
$ 5.00E-02 4.23E-02 3.51E-02 2.32E-02 -4.01E-03 2.49E-02 5.53E-02 6.16E-02 -5.86E-02 -5.54E-02 -5.46E-
02 -5.31E-02 -3.09E-02 -2.47E-02 -1.36E-02 7.36E-03 5.88E-02 1.94E-01 1.00E+00

$ 1.15E-01 1.00E-01 8.54E-02 6.39E-02 -3.07E-02 1.63E-02 6.80E-02 8.44E-02 -8.56E-02 -8.44E-02 -8.48E-
02 -8.38E-02 -6.13E-02 -5.63E-02 -4.69E-02 -2.99E-02 8.06E-03 9.57E-02 2.78E-01 1.00E+00

$ 1.87E-01 1.66E-01 1.42E-01 1.09E-01 -6.39E-02 -6.09E-03 5.74E-02 8.23E-02 -8.92E-02 -9.16E-02 -9.40E-
02 -9.44E-02 -7.82E-02 -7.43E-02 -6.64E-02 -5.29E-02 -2.37E-02 4.31E-02 1.74E-01 4.07E-01 1.00E+00
$ 2.60E-01 2.27E-01 1.89E-01 1.42E-01 -8.52E-02 -2.09E-02 4.85E-02 7.84E-02 -8.90E-02 -9.38E-02 -9.75E-
02 -9.89E-02 -8.67E-02 -8.31E-02 -7.58E-02 -6.36E-02 -3.86E-02 1.77E-02 1.29E-01 2.81E-01 4.98E-01
1.00E+00

$ 3.38E-01 2.84E-01 2.27E-01 1.66E-01 -1.00E-01 -3.02E-02 4.43E-02 7.73E-02 -8.99E-02 -9.60E-02 -1.00E-
01 -1.02E-01 -9.23E-02 -8.86E-02 -8.14E-02 -6.98E-02 -4.70E-02 3.49E-03 1.02E-01 2.17E-01 3.49E-01
5.35E-01 1.00E+00

$ 4.29E-01 3.38E-01 2.60E-01 1.87E-01 -1.15E-01 -4.00E-02 3.88E-02 7.46E-02 -8.89E-02 -9.62E-02 -1.01E-
01 -1.04E-01 -9.57E-02 -9.19E-02 -8.48E-02 -7.38E-02 -5.29E-02 -6.97E-03 8.28E-02 1.74E-01 2.73E-01
3.88E-01 5.66E-01 1.00E+00

DBYVLLLLLOLLHLOOLLe e

D. An example of PSPICE netfile.

*Ref simulations*

.TRAN .1lns 30ns

.LIB \MODELS\QBMODELS.LST
.PROBE

.WIDTH OUT=80

.OPTIONS ITL5=25000 ACCT NOMOD
.SUBCKT abt543d 1 2 50 60
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* Pin 1 is Input

* Pin 2 in Output Pin

* Pin 50 is Vece

* Pin 60 is Gnd

R1 4 60 500

R2 5 60 5k

R3 6 1 100

R4 50 12 1.2k

R5 15 60 1.2k

R6 16 60 500

R7 17 60 5k

R8 2 18 100

Q1 1 60 60 60 ESDdriver
Q2 1 4 60 60 ESDdriver
Q3 6 5 60 60 EsDdriverl
Q4 50 7 8 60 BN1O

XQ6 10 9 2 60 BNO60

XQ7 2 15 60 60 BNO240
Q8 2 60 60 60 ESDdriver
Q9 2 16 60 60 ESDdriver
Q10 18 17 60 60 ESDdriver
XD1 50 10 60 huds24x4
XD2 8 50 60 huds5x6

XD3 12 13 60 huds5x8
XD4 2 13 60 huds5x8

Ml 50 6 7 50 MHS4PEN L=1.2E-6 W=7.298E-6 AD=14.6p AS=14.6p PD=18.6u

+ PS=18.6u NRD=.274 NRS=.274

M2 7 6 60 60 MHS4NEN L=1.2E-6 W=19.926E-6 AD=39.85p AS=39.85p PD=43.8u

+ PS=43.8u NRD=.1 NRS=,1

M3 50 8 9 50 MHS4PEN L=1.2E-6 W=39.298E-6 AD=79.85p AS=79.85p PD=83.85u

+ PS=83.85u NRD=.05 NRS=.05

M4 9 8 60 60 MHS4NEN L=1.2E-6 W=19.926E-6 AD=39.85p AS=39.85p PD=43.8u

+ PS=43.8u NRD=.1 NRS=.1

M7 8 6 60 60 MHSANEN L=1.2E-6 W=19.928E-6 AD=39.85p AS=39.85p PD=43.8u

+ PS=43.8u NRD=.1 NRS=.1

M9 13 8 15 60 MHSANEN L=1.2E-6 W=59.926E-6 AD=120p AS=120p PD=124u

+ PS=124u NRD=.0333 NRS=.0333

M10 15 18 60 60 MHS4NEN L=1.2E-6 W=39.926E-6 AD=79.85p AS=79.85p PD=83.85u

+ PS=83.85u NRD=.05 NRS=.05

.ENDS

VCC 5 0 DC §

Vin 1 0 PULSE 3 0 5ns 2.5ns 2.5ns 10ns 100ns
Ccl

L4 10 0 10nH
Xdri 11 12 15 10 abt543d
.END
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P8
1[N0
1
: -
B Output
W

Input Circuit

Equivalent Buffer Cell Circuit

Output Circuit C
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INTRODUCTION

The Signetics Standard Products Group
(SPG) operates a Characterization
Laboratory in Orem, Utah. This Lab
maintains the capability of testing the

11 logic product families the Division
supports. These include: AuTTL~-
74XXX, Schottky-74SXXX, Low-Power
Schottky-74LSXXX, FAST-74FXXX,
ALS-74ALSXXX, High-Speed CMOS-
74HCXXX, High-Speed CMOS/TTL-
74HCTXXX, Advanced CMOS/TTL
(ACL)-74ACT11XXX, Advanced CMOS
(ACL)-74AC11XXX, Advanced BICMOS
(ABT)-74ABTXXX, and both 10K and
100K ECL.

In the past Signetics SPG Characteriza-
tion has designed and built a series of
bench test AC fixtures that provide the
ability to have one fixture that address-
es many product types across families.
It allowed the use of a smaller fixture
inventory to perform well over the ma-
jority of the devices. With the advent of
the 74ACL11xxx and 74ABTXXX series
the existing fixtures were no longer ad-
equate. The largest problem with the
older fixtures is the method of bypass-
ing switching noise from Vg to GND.
They use bus bars running down the
top and bottom sides of the PC board
from the end of the device to the point
of connection to the DUT Vcc/GND
pins. Connection was then made using
a copper braid to the DUT pin. While
adequate for earlier logic families there
is too much inductance in the power
supply path to allow switching the faster
transitions and higher currents of the
ACL and ABT families without causing

severe aberrations in output waveforms.

These families of devices are also the
first “TTL" types to specify operation
over the entire Voc/GND extremes in a
simultaneous switching condition.

THEORY OF OPERATION

There are several key points in testing

the ABT and ACL families. They are:

* Low inductance/high frequency
power supply by-passing.

* Large ground and Vg planes (cov-
ering virtually the entire board area).

+ 50Q signal lines for uniform imped-
ance, high bandwidth and easy inter-
face to test gear.

June 1991

Ground Plane connected
directly to the feedthrough
via

V¢ Plane
BN GND Plane

copper

Figure 1- DUT GND/V ¢ Connections

» Output AC load capacitance close to
the DUT.

« Measurement point close to the
DUT.

POWER SUPPLY AND GROUND
The largest difference between these
fixtures and the earlier series is the in-
clusion of dedicated GND and other
power supply planes internal to the PC
board. The GND layers are used for
impedance control of the signal traces
and internal to the GND planes are Vg
and other power supply planes. In or-
der to provide the lowest possible im-
pedance in the power and GND con-
nections the planes are connected di-
rectly to the DUT power/GND pad vias
(See Figure #1). This feature reduces
the Vcc/GND path inductances to a
minimum and provides the highest pos-
sible frequency response under simulta-
neous switching conditions. This series
of boards has a ring frequency of ap-
proximately 500 MHz between the
power supply pins. This ensures that
the output waveforms seen on the test
equipment are due to the device and
package, not the fixture. The trade-off
for these features is that the boards
must be purchased for a particular Vgo/
GND pin combination. Signetics has
designated an extension to the DUT
board PC board numbers to allow call-
ing out the separate internal layers
needed for the various GND/power sup-
ply combinations. See Appendix | for
the GND/V¢¢ combinations.

DEVICE SOCKETS

These boards do not use a DUT socket.
All surface mount packages in this se-
ries of PC boards use a conductive
polymer from Shin-Etsu for signal trans-
mission (See Figure #3). This polymer,
type MAF, only conducts in the vertical
direction and provides a low impedance
path to connect between the DUT leads
and the PC board pad. DIP pattern
boards use Augat sockets soldered
flush with the PC board surface. This
effectively eliminates any inductance
due to a socket. The trade-off is de-
creased insertions on the surface
mount boards. In order to align an SMT
device to the required DUT pads align-
ment blocks and alignment guides are
required (See Appendix I for dimen-
sions). They are machined from a phe-
nolic material for over temperature op-
eration and electrical isolation. The
block is designed to align the DUT to
the pads, allow circulation for a tem-
perature stream and on gull-wing de-
vices, to provide mechanical pressure
to the leads to ensure contact with the
conductive polymer. The top hole in the
block also doubles as the vacuum wand
access to change devices. The boards
are also designed to use the alignment
guides to provide a mechanical clamp
and hold the polymer in place and allow
easy replacement. See Figure #4.

SIGNAL LINES

All signal lines have a 50Q impedance,
determined by the microstrip layout
method. The 50Q value was selected
to allow easy termination for input signal
generators and a 10:1 divider for out-
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S.0./SOL. SIMULTANEOUS SWITCHING
Figure 2a - SO/SOL Board Layout
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.3" DIP SIMULTANEOUS SWITCHING
Figure 2b - .3" DIP Board Layout
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tor to the DUT pad. The only connec-
tion to this line is a jumper allowing con-
nection of a pull-up resistor for TTL 3-S
or open-collector outputs. On the bot-
tom of the PC board the trace has a
break in it to allow mounting a 453Q
resistor (R1) for the 10:1 divider net-
work. Since the worst case load in si-

puts. The inputs are also terminated
into a 10:1 divider, 50Q terminator.
This allows the boards to be built with
very small stubs for signal integrity and
all oscilloscope channels can be set up
to the same vertical amplification.

On the top of the PC board is a trace
running straight from the SMB connec-

multaneous switching conditions is to
mount a lumped capacitance directly on
the DUT pin, a direct connection to the
internal GND plane is in the center of
the DUT pads to allow soldering on load
capacitors. For input pins it is also used
for mounting termination resistors di-
rectly beneath the device. Therefor the

Contact resistance milli-Ohms/mm: 4.8
Minimum contact area, mm: 0.287

Figure 3 - Shin-Etsu Polymer

o
v-u\av'\pv'm\«'f:'f:'v- AfLsagats " - '8_
-t [ > [y 11
Z 2T E f—
"_ A ana 3 (S — E
hate B £
8, o L7, o
7 \ feX=} 8¢
h - -
w
Polymer % — %
Contact ﬁ 17}
Sheet @~ ]
0 o o
sideview &° |~ ol
< =
38 |- =
° =)
— @
. 1 1 1 1
MAF 0.4 mm thick 0 5 10 15 20 25 30
Current carrying capacity amps/mm: 5.0 CONTACT DEFLECTION, percentage
Number of conductors/mm: 73

Sample connector: 0.4mm thick
Electrode: 1.2mm (gold plated)

phenolic

alignment

block

soie \
Nauslhs
I
1 phenolic
Polymer guide blocks
Contact et
3<

Figure #4. lllustrated Parts Breakout of SO Device Assembly
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PC boards must be assembled for a bottom side of the PC board a 56.2Q the 56.2Q provides the proper 500 ter-

particular O pin combination. (R2) resistor is soldered between the mination for signals and a monitoring
DUT pad and the GND. Across the capability (See Figure 5a).

If a DUT pin is an input the board is break in the bottom trace a 453Q resis-

configured in a loop through mode. The tor is soldered. In combination with a For an output pin the outer ring of

outer circle of SMB connectors is con- 50Q o-scope termination or a 50Q SMB  SMB's is not used. The same 453¢/

nected to the signal source. On the terminator the 450 + 50Q in parallel with  50Q pair is used as a 10:1 divider into

IF DESIRED THE TOP TRACES CAN

BE CUT TO PROVIDE MORE LUMPED
OUTPUT NOT CAPCITIVE LOAD ON THE DUT OUTPUT BEING
MONITORED MONITORED

TO 50 OHM
TERMINATION (3

TO SCOPE
=) (WITH TERM.)

pF CAPS 453 OHMS
OR LARGER
IF TOP TRACE IS CUT

Figure 5a - SSE PC Board Input Schematics

453 OHMS

OUTPUT NOT MONITORED OUTPUT BEING MONITORED
FOR NORMAL OPERATION THE PULL-UP IS CONNECTED
JUMPER #2 TO THE VT BUS.

VT BUS FOR MONITORING DUT INTERNAL GND/VCC CONDITIONS

THE OUTER JUMPER CAN BE USED TO CONNECT THE
0.1uF PULL-UP TO THE REQUIRED SUPPLY
BYPASS 500 OHM
CAP (R3) /JUMPE
[ a N _o~ #1 - Fmm ) mmm
GND Ol OO ? . q O
TosooHM (D Ile TO SCOPE
: ITH TERM.
TERMINATION 4530HMS  27pFCAPS 453 OHMS w )
Figure 5b - SSE PC Board 2-S Output Schematics
OUTPUT NOT MONITORED OUTPUT BEING MONITORED
FOR NORMAL OPERATION THE PULL-UP IS CONNECTED
JUMPER #2 TO THE VT BUS.

VT BUS FOR MONITORING DUT INTERNAL GND/VCC CONDITIONS

THE OUTER JUMPER CAN BE USED TO CONNECT THE
0.1uF PULL-UP TO THE REQUIRED SUPPLY
BYPASS 500 OHM
v (R3) JUMPER
\ _. #1

GND

£) TO SCOPE
(WITH TERM.)

TO 50 OHM
TERMINATION

4530HMS  27pFCAPS 453 OHMS
Figure 5¢c - SSE PC Board 3-S/0.C. Output Schematics
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the o-scope and still provide the speci-
fied 500Q pull-down resistor. A chip
capacitor of sufficient capacitance to
bring the total to 50pF is soldered be-
tween the bottom DUT pad and the
GND (See Figure 5b). For 3-S or open
collector devices the 5000 pull-up resis-
tor (R3) on the top trace is jumpered in
with a .1" jumper (#1). The outside of
the pull-up resistor also has a .1" jump-
er (#2) to allow connection to the inter-
nal V1 bus or some other termination
voltage as needed for any particular
test (See Figure 5c).

The bottom trace SMB connector is al-
ways connected either to an SMB 50Q
terminator or the 50Q terminated input
of the scope to complete the load. See
Figure 6 for a 50Q terminator example.

INPUT STIMULUS AND
MEASUREMENT

As stated previously, the measurements
are made with 50Q sampling systems.
The connections to these systems are
made via SMB connectors. This was
chosen since it is a standard connector,
available from several sources, uses
push-on operation, is small for easy
configuration and is capable of high
bandwidth operation. Figure 8 shows
where the connections are made and
also where the pulse generators con-
nect to the input, also an SMB connec-
tor. Since the 450Q resistor, R1, is sol-
dered directly to the pin of the device,
see Figure 6, the actual probe tip is at
that point. This has the advantage of
eliminating any distance from the de-
vice to the probe tip, thus guaranteeing
accurate results.

INSERTING DEVICES

To hold surface mount devices in place
the alignment block is clipped down to
the PC board with brass clips mounted
to the alignment guides. This provided
the simplest solution to several conflict-
ing demands. The device had to have
good contact with the Shin-Etsu poly-
mer to function. There needed to be
some method of allowing a temperature
stream flow around the device, and the
devices needed to be changed. For SO
devices the edges of the package cut-
out provide enough pressure to the top
of the DUT leads to make good contact
with the polymer, for PLCC the top of
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50Q Load Resistors Using SMB Cable Connectors

Figure 6 - Reslistive Load Used on Non-monitored SMB Connectors

the cutout provides the same function.
The hole through the middle of the
alignment block allows a vacuum wand
to be inserted and hold the device and
block together until they are clipped to
the PC board. Several models of
wands are available from H-Square
Company for handling devices, includ-
ing one with a built in static dissipation
resistor and lead for ESD protection.
They also have designed a custom tip
to mate with the top hole of the align-
ment blocks and prevent the block from
bouncing up the wand tube prior to clip-
ping it to the PC board. Cutouts around
the device allow exit for the temperature
stream.

VERSATILITY AND COST

At some point, there is a choice be-
tween the most technically attractive
options and the cost of such options.
This fixture has been designed to opti-
mize its technical effectiveness. This
was dictated by the test requirements of
the ACL and ABT families, specifically
the simultaneous switch specifications.
it is also suitable for testing FAST, ALS
and ECL product devices if the existing
series of boards do not provide the
needed environment to get accurate,
repeatable results.
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For the user the only connections being
made to the fixture are:

» Vg (banana jack) This is the posi-
tive DUT voltage supply.

« GND (banana jack) This is the com-
mon ground of all input supplies.

* V7 supply (banana jack) This is the
3-state/O.C. pull-up voltage and is
jumpered to each pin as needed.

» VGND supply (banana jack) This is
the DUT GND layer used for ECL
which requires a +2V offset for
proper termination on the output pins
when using oscilloscope input termi-
nation.

+ VEE supply (banana jack) This is the
negative DUT power supply layer
used for ECL devices

* Input Stimulus (outside SMB con-
nectors) This is found on every input/
output pin. More than one pin may
be used in this manner.

+ Output Measurement or Scope Con-
nection (inside SMB connectors).
More than one pin may be used in
this manner. Remember, if this pin
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is not connected to a scope, a 500
resistor must be connected here to
ground to complete the 500Q resis-
tive load or input termination net-
work. Signetics has constructed
their own 50Q load by soldering a
high quality (high frequency) 50Q
resistor inside a female SMB cable
connector. See Figure 6.

With these seven connection types, the
fixture is capable of testing the product
lines mentioned.

Included in Appendix | are the internal

GND/V¢ ¢ connections of the existing
defined layers.

June 1991

In Appendix |I are the dimensions of the
alignment blocks and guides for the
SMT packages.

In Appendix 1l is the parts list for these
fixtures and the supplies used by
Signetics.

This in no way constitutes Signetics
endorsements of these suppliers and
the customer may select their own sup-
plier if they so desire. This fixture is
offered to the public to duplicate and
use within their own environments. Sig-
netics will not provide any materials but
will allow the manufacturers of the
board and materials to build and/or sup-

351

ply for any requesting party. Pricing
and availability are left to the vendors
and Signetics has no control over those
issues. The intent is to provide some-
thing for users of ACL and ABT, and
other advanced logic family devices,
that has been proven and tested in use,
namely the characterization of these
products prior to the introduction to the
market place.
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Appendix | - Internal GND/V ce Connections

sooONOOA
S 0ONOO A
ONONAEWN =
S OONOG N

SD8803.29:001 $D8803.29:002

2
3
3 4
4 5
5 6
6 7
7 8
8 9
9 109
10} 8 11 10

SD8803.29:002 SD8803.29:004 SD8803.29:002

vcC
GND I

(On each package outline the outer numbers
refer to the PCB footprint and the inner
numbers refer to the DUT pins.)

For .3" DIP boards, substitute SD8807.27:nnn
for SD8803.29:nnn

SD8803.29:004
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= OONOOTNLEWN =

SD8803.29:005

$D8803.29:007

1

2
1 3
2 4
3 2 VCCEE GNDHE
5 7
6 8
7 9
8 10 ]
9 1ng
1010 120
1111 13 ]
12 14

NOTE: The PC board/package configurations shown above require the use of the SO alignment blocks with offset package
cutouts.

Defined layers and their connections for SO (SD8803.29:nnn) and .3" DIP (SD8807.27:nnn) boards are:

GROUND LAYER (2.x) Ve LAYER (3.)
2.1 = 7 31= 22
22 7.8 32 21,22
23 10 33 28
24= 6,7,8,9 34= 21
25 21,22 35 8
26= 21 36= 7
27= 8 37= 1
28 = 12

29= 14

2A= 4,8,11,18,22, 25
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4 16325
5 15124
6 14123
7 22
8 21
9 113320
1 10119
1 o118
SD8803.29:001 SD8803.29:010 SD8803.29:003 SD8803.29:011
(74F779) (74F83) (74F3037,38,40) (74F1804,1805
74F1808,1832)
2 2 1
3 3 2
3 4 4 3
4 5 5 4
5 6 6 5
6 7 7 6
7 8 8 7
8 9 []8 9 8
9 109 10 9
10— 1110 1
111 9 12 1 12
12} 10 13} 12 13
SD8803.29:012 SD8803.29:003 SD8803.29:012 SD8803.29:013
(74F579) (74F723,725) (74F269) (74F 455,456
74F657)

2
3
4
5
6
: vee
o B GND
109
110
12 11
13 12

SD8803.29:004 SD8803.29:012 SD8803.29:014

(74F30240,30244, (74F550,551,552) (74F776

74F30245,30640) 74F8960

74F8961)
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APPENDIX 1l - SMT Alignment Blocks and Guides

Hole for vacuum wand and

temperature circulation

i A

C
: : 375" | !
l a
a yy
i g—— .550" ——P»
I T O‘, 343" D.
i B A
Center- /V }'
line of 1.500"
g B P
block \/
..... By S
...... e e L
INNNNNN|
Cutouts to edge of block to allow
circulation (all four corners).
4
Alignment Block SO Package Cutout
Material phenolic or other insulator able to withstand 155°C.
DIMENSIONS FOR VARIOUS SIGNETICS PRODUCED PACKAGES
PACKAGE A B (o] OFFSET FROM
CENTERLINE
JEDEC 14 PIN.150" .346 +-.001 .205 .055+-.001 .025
JEDEC 14 PIN .150" 346 +-.001 .205 .055+-.001 A75
EIAJ I 14 PIN .210" .405 +-.001 .265 .075+-.001 .025
EIAJ Il 14 PIN .210" .405 +-.001 .265 .075+-.001 175
JEDEC 16 PIN .150" 400 +-.001 .200 .050+-.001 .000
JEDEC 16 PIN .150" .400 +-.001 .200 .050+-.001 .150
EIAJ I 16 PIN .210" .405 +-.001 .265 .070+-.001 .000
EIAJ 1l 16 PIN .210" .405 +-.001 .265 .070+-.001 .150
JEDEC 16 PIN .300" .406 +-.001 .360 .090+-.003 .000
JEDEC 16 PIN .300" .406 +-.001 .360 .090+-.003 .150
EIAJ I 20 PIN .210" .505 +-.001 .265 .075+-.001 .000
EIAJ I 20 PIN .210" .505 +-.001 .265 .075+-.001 .100
JEDEC 20 PIN .300" .510 +-.001 .365 .095+-.003 .000
JEDEC 20 PIN .300" .510 +-.001 .365 .095+-.003 .100
JEDEC 24 PIN .300" .605 +-.001 .365 .095+-.003 .000
JEDEC 24 PIN .300" .605 +-.001 .365 .095+-.003 .050
JEDEC 28 PIN .300" .710 +-.001 .365 .090+-.003 .000
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HOLES

TAPPED
g- #4-40

> 925"
— 425" —p]
| A
‘ —
» 275" |@ T
=3
wn
N
3 (N _CENTERLINE | 8 &
: Y OF GUIDE n
\ 4 I
Yy
SO Alignment Guides
<¢— 1.000" ——P
7Y A 4
375 jl lg
343
1.000" ~ * 4
. 4— A —P
4
Y +—

Cutouts from center hole to edge of block to allow circulation around
device when forcing temperature (all four corners).

PACKAGE TYPE
20 PIN PLCC

20 PINLCC

28 PINPLCC

28 PINLCC

A
.390"
.350"
494"
.450"

B
.160"
.060"
.160"
.060"

Figure 12 - PLCC/LCC Alignment Block and Package Cutout Dimensions
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1.600 —P»
1.500 —p»
1.450 —P»
1.302 —p» HOLES
1.298 —P» g TAPPED
1.250 —P» 4-40 175 v
1.150 —P» - }
0.450 —P» 375
0.350 —»
0.298 —P» 83 § § § —‘ ‘
0.150 —P» MR N
0.100 * * * * + FRONT VIEW
T IRy
& | &
TOP VIEW v
PLCC/LCC Alignment Guide
y
1 1
\__ .150
.875 P -
675 P» -
.250 P> ~
.125 B> —
e R ‘
I
-E} 375
\. J +
Hole .116 +- .003" diameter.
.020" Brass shim stock
Edges deburred
Corners radiused .050"
All other dimensions +- .025"
Alignment Block Retainer Clip
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APPENDIX il - Component and Vendor List and Construction Hints

The following prices have been quoted for a 10 piece build of a 28 pin test fixture and are not binding in any way.

1. Printed circuit board, requirement: 1 per part configuration.

BOARD PART # COST
SO and SOL SD8803.29:nnn $160.00
DIP SD8807.27:nnn $160.00
PLCC (20/28 pin) SD8901.20:nnn $160.00 (6 layer)
PLCC (20/28 pin) SD8901.20:nnn $182.65 (8 layer)
Supplier: Prototype and Production Circuits
8040 S. 1444 W.
West Jordan, UT 84084
(801) 566-5431
2. Conductive Polymer Shin-Etsu# to Available in sheets of 0.2 to 0.8 mm in thickness in 0.1 mm steps and 50 mm X 100
mm.
(0.2 mm) MAF2tx50x100 $70.00 @
(0.4 mm) MAF4tx50x100 $77.00@ (recommended)
(0.6 mm) MAF6tx50x100 $81.00 @
Supplier: Shin-Etsu Polymer,
SP America Inc.
34135 7th Streset
Union City, CA 94587
(415) 475-9000
3. Ceramic multilayer chip capacitors from Johanson Dialectrics.
27 pF 101R09N270JP (5%) $0.45 @ in 1000's
33 pF 101RO9N330JP (5%) $0.45 @ in 1000's
Supplier: Johanson Dialectrics

2220 Screeniand Drive
Burbank, CA 91505
(213) 848-4465

4. Tantalum dipped capacitors from Sprague.

4.7 uF, 35V

Supplier:

196D475X9035JA1 $0.63 @ 50's

Newark Electronics

5. Ceramic chip resistors from Dale Electronics, Inc or Bourns, Inc.

453 Ohm (Dale) CRCWO0805-4530F (1%) $137.00/Reel (1000 or 5000)
56.2 Ohm CRCW0805-56R2F (1%) (These are also available in a
500 Ohm CRCW0805-4990F (1%) CRCW1206 size.)
453 Ohm (Bourns) CR0805-4530FVBA (1%) $100.00/Reel (5000)
56.2 Ohm CR0805-56R2JVBA (5%) (These are also available in a
500 Ohm CR0805-4990FVBA (1%) CR1206 size.)
Suppliers: Dale Electronics, Inc. Bourns, Inc
2300 Riverside Bivd. 1200 Columbia Avenue
Norfolk, NE 68701 Riverside, CA 92507
(402) 371-0080 (714)781-5500
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6. SMB connectors from Applied Engineering Products.

SMB Straight Male Jack Receptacle
2009-1511-000

SMB Straight Female Cable Plug for RG-174 coax
2002-1551-003

SMB Tee Adaptor (Jack-Plug-Jack)
5215-1501-000

SMB Tee Adaptor (Plug-Plug-Jack)
5235-1501-000

Supplier: Spirit Electronics, Inc
7819 East Greenway, Suite 9
Scottsdale, AZ 85206
(602) 998-1533

7. Sockets-pins and jumpers from Augat.
Socket Terminal Pin LSG-1AG14-14

Jumpers (.1%) 8156-651P2
Supplier: Augat, Inc
33 Perry Ave
P.O. Box 779
Attleboro, MA 02703
(617)-222-2202
8. Vacuum wand and tips from H-Square Co.
Vacuum wand NOS
Vacuum wand w/conductive connection for ESD protection
NOSCA
Tip-modified (to fit Signetics alignment blocks)
T502VG(SPECIAL)
Supplier: H-Square Co.

1289-H Reamwood Ave
Sunnyvale, CA 94089
(408)734-2543

9. Mounting screws.
Phillips pan head machine screws

4-40 X 3/8
4-40 X 3/4
6-32 X 3/8

Supplier: Bonneville Industry Supply Co.
45 So. 1500 W.
Orem, Utah 84058
(801) 225-7770

10. Banana Plug Jack.

H.H. Smith Type Order #

White 1509-101 28F1178

Red 1509-102 35F870

Black 1509-103 35F869

Green 1509-104 28F1179

Blue 1509-105 28F1180

Yellow 1509-107 28F1182

Supplier: Newark Electronics.
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$2.19 @ in 100-250's
$3.59 @ in 100-250's
$12.51 @ in 50-99's

$17.26 @ in 1-24’s

$0.20 @ in 1000’s
$0.05 @ in 1000's

$28.14 @
$66.00 @

$186.00/6 ea

$0.02 @ 100's
$0.02 @ 100’s
$0.03 @ 100's

3/board-color your choice
3/board-color your choice
3/board-color your choice
3/board-color your choice
3/board-color your choice
3/board-color your choice
$35@3's
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Construction Hints:
A suggested order of assembly is as follows:

1.

2.

0 N OO O

Install SMB Connectors. Elevate base from board .05" (this can be done with a shim or the posts can be soldered flush with the
bottom side of the PC board).

Install Augat pin-sockets (3-S or DIP boards only, use a device inserted into the sockets on the DIP boards to hold them steady
or tape over the open end of the socket with masking tape and remove after soldering).

. Install 463 Ohm loadftermination resistors (for surface mount components apply a drop of solder to one pad then reflow and

mount the component, then solder the other side to its pad).

. Installthe 56.2 Ohm load/termination resistors and load caps (solder the ends on the individual lines and then the common GND

connections).

. Install banana jacks.

. Connect Vo, GND, and VT supplies from banana jacks to board.

. Attach alignment blocks and guides with 4-40 Phillips pan head machine screws (SMT boards only).
. Remove all remaining flux. Keep “flux-off” or other solvent from banana jacks.
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24-PIN (300 mils wide) PLASTIC DUAL IN-LINE (N) PACKAGE
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Philips Semiconductors Advanced BiCMOS Products

Package outlines

28-PIN (300 mils wide) PLASTIC DUAL IN-LINE (N) PACKAGE
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. Controlling dimensions: inches. Metric are

shown in parentheses.

Dimensions are tolerancing per ANSI
Y14.5M-1982.

“T", “D", and “E" are reference datums on the
moided body and do not include mold-flash
or protrusions which shall not exceed .010
inch (.25 mm) on any side.

. These qimensiom measured with the leads

to be fo plane “T".

. Pin numbers start with #1 and continue
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from the top.
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Package outlines

14-PIN (157 miis wide) PLASTIC SO (SMALL OUTLINE) DUAL IN-LINE (D) PACKAGE
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Philips Semiconductors Advanced BiCMOS Products

Package outlines

20-PIN (300 mils wide) PLASTIC SOL (SMALL OUTLINE LARGE) DUAL IN-LINE (D) PACKAGE
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Philips Semiconductors Advanced BICMOS Products

Package outlines

24-PIN (300 mils wide) PLASTIC SOL (SMALL OUTLINE LARGE) DUAL IN-LINE (D) PACKAGE
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Philips Semiconductors Advanced BiCMOS Products

Package outlines

52-PIN PLASTIC QUAD FLAT PACK (B) PACKAGE
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Package outlines

100-PIN PLASTIC QUAD FLAT PACK (B) PACKAGE
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Philips Semiconductors

Data handbook system

INTRODUCTION

Our data handbook system comprises more than 65
books with subjects including electronic components,
subassemblies and magnetic products. The handbooks
are classified into seven series:

INTEGRATED CIRCUITS;

DISCRETE SEMICONDUCTORS;

DISPLAY COMPONENTS;

PASSIVE COMPONENTS;

PROFESSIONAL COMPONENTS;

MAGNETIC PRODUCTS;

LIQUID CRYSTAL DISPLAYS.

Data handbooks contain all pertinent data available at
the time of publication and each is revised and reissued
regularly.

Loose data sheeets are sent to subscribers to keep
them up-to-date on additions or alterations made during
the lifetime of a data handbook.

Catalogues are available for selected product ranges
(some catalogues are also on floppy discs).

For more information about data handbooks, catalogues
and subscriptions, contact one of the organizations listed
on the back cover of this handbook. Product specialists
are at your service and enquiries are answered
promptly.

INTEGRATED CIRCUITS

1CO1 Radio, Audio and Associated Systems
Bipolar, MOS

IC02a/b Video and Associated Systems
Bipolar, MOS

1C03 ICs for Telecom
Subscriber Sets, Cordless, Mobile and
Cellular Telephones, Radio Pagers

IC04 HE4000B Logic Family
CMOS

1C05 Advanced Low-power Schottky (ALS)
Logic Series

1C06 High-speed CMOS; 74HC/HCT/HCU
Logic Family

1C07 Advanced CMOS Logic (ACL)

IC07 supplement: Additional ACL data
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INTEGRATED CIRCUITS (continued)

IC08
IC09
IC10

IC11
IC12
IC13

IcC14

IC15

10/100k ECL Logic/Memory/PLD
TTL Logic Series

Memories
MOS, TTL, ECL

Linear Products
12C-bus-compatable ICs
Programmable Logic Devices (PLD)
8048-based 8-bit Microcontrollers
FAST TTL Logic Series

IC15 supplement: Additional FAST data

IC16

IC17

IC18
IC19
IC20
IC23

CMOS Integrated Circuits for Clocks and
Watches '

ICs for Telecom
ISDN

Microprocessors and Peripherals
Data Communication Products
8051-based 8-bit Microcontrollers
Advanced BiCMOS Interface Logic

DISCRETE SEMICONDUCTORS

SCo1
SCo02
SCo03
SCo04
SCo05

SC06
SCo07
SCO08a
SCo08b
SCO09
SC10
SC12
SC13
SC14

SC15
SC17

Diodes

Power Diodes
Thyristors and Triacs
Small Signal Transistors

Low-frequency Power Transistors and Hybrid
IC Power Modules

High-voltage and Switching Power Transistors
Small-signal Field-effect Transistors

RF Power Bipolar Transistors

RF Power MOS Transistors

RF Power Modules

Surface Mounted Semiconductors
Optocouplers

PowerMOS Transistors

Wideband Transistors and Wideband Hybrid
IC Modules

Microwave Transistors
Semiconductor Sensors
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Data handbook system

DISPLAY COMPONENTS

DCO1 Colour Display Components
Colour TV Picture Tubes and Assemblies

Colour Monitor Tube Assemblies

DCo02 Monochrome Monitor Tubes and Deflection
Units

DC03 Television Tuners, Coaxial Aerial Input
Assemblies

DCo04 Loudspeakers

DCO05 Flyback Transformers, Mains Transformers
and General-purpose FXC Assemblies

PASSIVE COMPONENTS

PAO1 Electrolytic Capacitors; Solid and Non-solid

PAQO2 Varistors, Thermistors and Sensors

PAO3 Potentiometers and Switches

PAO4 Variable Capacitors

PAO5 Film Capacitors

PA06 Ceramic Capacitors

PAQ7 Piezoelectric Quartz Devices

PAO8 Fixed Resistors

PA11 Quartz Oscillators

April 1991
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PROFESSIONAL COMPONENTS

PCO1 High-power Klystrons and Accessories

PC02 Cathode-ray Tubes

PC03 Geiger-Mdller Tubes

PCo04 Photo Multipliers

PCO05 Plumbicon Camera Tubes and Accessories

PC06 Circulators and Isolators

PC07 . Vidicon and Newvicon Camera Tubes and
Deflection Units

PCo8 Image Intensifiers

PC09 Dry-reed Switches

PC11 Solid-state Image Sensors and Peripheral
Integrated Circuits

PC12  Electron Multipliers

MAGNETIC PRODUCTS

MAQO1  Soft Ferrites

MAO2  Permanent Magnet Materials

MAO3  Piezoelectric Ceramics

LIQUID CRYSTAL DISPLAYS

LCDO1  Liquid Crystal Displays and Driver ICs for

LCDs









Philips — a worldwide company

Argentina: PHILIPS ARGENTINA S.A., Div. Philips Components,
Vedia 3892, 1430 BUENOS AIRES, Tel.(01)541-4261.

Australia: PHILIPS COMPONENTS PTY Ltd, 34 Waterloo Road,
NORTH RYDE NSW 2113, Tel. (02) 805 4455. Fax.(02)8054466.

Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H.,

UB Bauelemente, Triester Str. 64, 1101 WIEN,
Tel.(0222)60101-820.

Belgium: N.V PHILIPS PROF. SYSTEMS — Components Div.,
80Rue Des Deux Gares, B-1070 BRUXELLES, Tel.(02)5256 111.

Brazil: PHILIPS COMPONENTS (Active Devices & LCD)

Rua do Rocio 220, SAO PAULO-SP, CEP 4552, P.O. Box 7383,
CEP 01051, Tel. (011)829-1166. Fax.(011)829-1849. PHILIPS
COMPONENTS (Passive Devices & Materials) Av. Francisco
Monteiro 702, RIBEIRAO PIRES-SP, CEP 09400,
Tel.(011)459-8211. Fax.(011)459-8282.

Canada: PHILIPS ELECTRONICS LTD., Philips Components,

601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8,

Tel. (416)292-5161. (IC Products) PHILIPS COMPONENTS —
Signetics Canada LTD., 1 Eva Road, Suite 411, ETOBICOKE,
Ontario, M9C 475, Tel. (416) 626-6676.

Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO,
Tel.(02)773816.

Colombia: IPRELENSO LTDA., Carrera 21 No.56-17, BOGOTA, D.E.,
P.O. Box 77621, Tel.(01) 24976 24.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,
PB1919, DK-2300 COPENHAGEN S, Tel. 32-883333.

Finland: PHILIPS COMPONENTS, Sinikalliontie 3,

SF-2630 ESPOO, Tel. 358-0-50261.

France: PHILIPS COMPOSANTS, 117 Quai du Président Roosevelt,
92134 ISSY-LES-MOULINEAUX Cedex, Tel.(01)40938000,
Fax.01 40938692.

Germany: PHILIPS COMPONENTS UB der Philips G.m.b.H.,
Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0,
Fax.040 32969 12.

Greece: PHILIPS HELLENIQUE S.A., Components Division, No. 15,
25th March Street, GR 17778 TAVROS,
Tel.(01)4894339/4894911.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,

15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG,
Tel.(0)-4245121. Fax.0 4806960.

India: PEICO ELECTRONICS & ELECTRICALS LTD., Components
Dept., Shivsagar Estate ‘ABlock, P.O. Box 6598,

254-D Dr. Annie Besant Rd., BOMBAY -40018,
Tel. (022)4921 500-4921 515. Fax. 022 494 19063.

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components Div.,
Setiabudi Il Building, 6th FI., Jalan H.R. Rasuna Said
(P.O. Box 223/KBY) Kuningan, JAKARTA 12910, Tel. (021) 51 7995.

ireiand: PHILIPS ELECTRONICS (IRELAND) LTD., Components
Division, Newstead, Clonskeagh, DUBLIN 14, Tel. (01)693355.

taly: PHILIPS S.p.A., Philips Components, Piazza IV Novembre 3,
1-20124 MILANO, Tel.(02)6752.1, Fax.02 67522642.

Japan: PHILIPS JAPAN LTD., Components Division,

Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKYO 108,
Tel.(03)813-3740-5030. Fax.03 81337400570.

Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD.
Components Division, Philips House, 260-199 Itaewon-dong,
Yongsan-ku, SEOUL, Tel.(02) 794-5011.

Malaysia: PHILIPS MALAYSIA SDN BHD, Components Div.,

3 Jalan SS15/2A SUBANG, 47500 PETALING JAYA,
Tel.(03)7345511.

Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la Republica,
No 215 Local 5, Cd Juarez CHI HUA HUA 32340 MEXICO
Tel.(16) 18-67-01/02.

Netherlands: PHILIPS NEDERLAND B.V., Marktgroep Philips
Components, Postbus 90050, 5600 PB EINDHOVEN,
Tel.(040)783749.

New Zealand: PHILIPS NEWZEALAND LTD., Components Division,
110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel.(09)605-914.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1,
Manglerud 0612, OSLO, Tel.(02) 7410 10.

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD.,

Philips Markaz, M.A. Jinnah Rd., KARACHI-3, Tel.(021) 7257 72.

Peru: CADESA, Carretera Central 6.500, LIMA 3, Apartado 5612,
Tel.51-14-350059.

Philippines: PHILIPS ELECTRICAL LAMPS INC. Components Div.,
106 Valero St. Salcedo Village, P.O. Box 911, MAKATI,

Metro MANILA, Tel. (63-2)810-0161. Fax.632 817 3474.

Portugal: PHILIPS PORTUGUESA S ARR.L., Av. Eng. Duarte
Pacheco 6, 1009 LISBOA Codex, Tel.(019)6831 21.

Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div.,
Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502 000.

South Africa: S.A. PHILIPS PTY LTD., Components Division,
195-215 Main Road, JOHANNESBURG 2000, P.O. Box 7430,
Tel.(011)470-5434. Fax.(011)47054 94.

Spain: PHILIPS COMPONENTS, Balmes 22, 08007 BARCELONA,
Tel.(03)3016312. Fax.03 3014243.

Sweden: PHILIPS COMPONENTS, A.B., Tegeluddsvagen 1, S-11584
STOCKHOLM, Tel.(0)8-7821000.

Switzerland: PHILIPS A.G., Components Dept.,

Allmendstrasse 140-142, CH-8027 ZURICH, Tel.(01)4882211.

Taiwan: PHILIPS TAIWAN LTD., 581 Min Sheng East Road,

P.O. Box 22978, TAIPEI 10448, Taiwan, Tel. 886-2-50976 66.
Fax.886 2 5005899.

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom
Road, P.0. Box 961, BANGKOK, Tel. (02) 233-6330-9.

Turkey: TURK PHILIPSTICARETA.S., Philips Components, Talatpasa
Cad. No. 5, 80640 LEVENT/ISTANBUL, Tel.(01) 17927 70.

United Kingdom: PHILIPS COMPONENTS LTD., Mullard House,
Torrington Place, LONDON WC1E 7HD.

United States: (Colour picture tubes — Monochrome & Colour
Display Tubes) PHILIPS DISPLAY COMPONENTS COMPANY,
1600 Huron Parkway, P.O. Box 963, ANN ARBOR,

Michigan 48106, Tel. 313/996-9400. Fax. 313 761 2886.

(IC Products) PHILIPS COMPONENTS — Signetics,

811 East Arques Avenue, SUNNYVALE, CA 94088-3409,
Tel.(800) 227-1817. (Passive Components, Discrete
Semiconductors, Materials and Professional Components & LCD)
PHILIPS COMPONENTS, Discrete Products Division,

2001 West Blue Heron Bivd., P.O. Box 10330, RIVIERA BEACH,
Florida 33404, Tel. (407) 881-3200.

Uruguay: PHILIPS COMPONENTS, Coronel Mora 433,
MONTEVIDEO, Tel.(02) 70-4044.

Venezuela: MAGNETICAS.A., Calle 6, Ed. Las Tres Jotas, CARACAS
1074A, App. Post. 78117, Tel. (02) 241 7509.

Zimbabwe: PHILIPS ELECTRICAL (PVT) LTD.,

62 Mutare Road, HARARE, P.O. Box 994, Tel.47211.

For all other countries apply to: Philips Components, Strategic
Accounts and International Sales, P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcnl,

Fax. +31-40-724825
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