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Preface

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

This handbook contains information and specifications on our Advanced BiICMOS
interface components.

We have selected a group of bus interface parts ideally suited to take advantage of
our new QUBIC BiCMOS process. QUBIC is not a compromise of two processes,
rather a truly integrated combination of our fastest Bipolar modules and an exciting
new sub-micron CMOS. QUBIC allows us to offer the fastest bus interface products
available. This high performance, speed and high output drive, is enhanced with
low, low CMOS power dissipation and excellent noise immunity.
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Product Status

DEFINITIONS

Definition

This data sheet contains the design target or goal
ificati for product ificati may
change in any manner without notice.

P ion Product

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

Data Sheet
Identification Product Status
Objective Specification Formative or In Design
Py Y Sp
Product Specification Full Production

This data sheet contains Final Specifications. Signetics
reserves the right to make changes at any time without notice
in order 1o improve design and supply the best possible
product.
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74ABT125 Quad buffer (3-State)..
74ABT126 Quad buffer (3-State)...... vt erreerear e eeare e ebaeaennnresanaes .t
74ABT240 Octal inverting buffer (3-State) ..........ccceeeveeernnen. .27
74ABT241 Octal buffer/line driver (3-State) .........cccevemreeerercecerrieeenene .30
74ABT244 Octal buffer/line driver (3-State) .........ccceuueu.. . . .37
74ABT245 Octal transceiver with direction pin (3-State).........cccceeueueeerereereeenennnne .44
74ABT273 Octal D-AYPE flP-FIOP .....cveeeicicnieceee ettt sttt es st essse s eaeseneneenenes .51
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74ABT377 Octal D-type flip-flop with enable.................
74ABT534 Octal D-type flip-flop, inverting (3-State)
74ABT540 Octal buffer, inverting (3-State)
74ABT541 Octal buffer/line driver (3-State)
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74ABT544 Octal latched transceiver with dual enable, inverting (3-State) .
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74ABT574 Octal D flip-flop (3-State) .....ccccceecerrrerenan
74ABT620 Octal transceiver with dual enable, inverting (3-State)....
74ABT623 Octal transceiver with dual enable, Non-iNverting (3-State) ..........vceeivenruerrieirisieniereiee e esesenes 121
74ABT640 Octal transceiver with direction pin, inverting (3-State) ...... ..128
74ABT646 Octal bus transceiver/register (3-State) ................... .. 131
74ABT648 Octal bus transceiver/register, inverting (3-State) ... ...135
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74ABT823 9-bit D-type flip-flop; with reset and enable (3-State) .. ...156
74ABT827 10-bit buffer/line driver, non-inverting (3-State) ............cc....... 160
74ABT833 8-bit transceiver with 9-bit parity checker/generator and error flip-flop........ccoveveureernrerierincse s 1
74ABT834 8-bit inverting transceiver with 9-bit parity checker/generator and error flip-flop ...........ccveeceeenececcecinnneienens 1
74ABT841 10-bit bus interface latch (3-State) .......ccccvevevevreenerreireeceee e 163
74ABT843 9-bit bus interface latch with set and reset (3-State) ................. ..166
74ABT845 8-bit bus interface latch with set and reset (3-State) ...........ccceceeveuneee. 170
74ABT853 8-bit transceiver with 9-bit parity checker/generator and error flag latch................ .
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and error flag latch 1
74ABT861 10-wide transCeiver (3-State) ........cccceuerenisrrrisiieese et se st es v e e ene 1
74ABT863 9-bit bus transcaiver (3-State) ........ccvieerrernierece ettt .. 174
74ABT2952 Octal registered transceiver (3-State)............ 178
74ABT2953 Octal registered transceiver, iINVErtiNG (B-StAe) .........ccucueereeeereeeieeeeieieeeeeeseteeesi s eeeseeeeeeeeseeesseesseeeasseereeas 1

T For more information on these devices contact your local sales organization; see addresses on back cover.
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Buffers/Line Drivers

74ABT125
74ABT126
74ABT240
74ABT241
74ABT244
74ABT540
74ABT541
74ABT827

Flip-Flops
74ABT273
74ABT374
74ABT377
74ABT534
74ABT574
74ABT821
74ABT823

Transceivers
74ABT245
74ABT620
74ABT623
74ABT640
74ABTB57
74ABT833
74ABT834
74ABT853
74ABT854
74ABT861
74ABT863

QU DUEE (B-SEALR) ...ttt et s st st s st b e s st e an s e asenetene
Quad buffer (3-State)... ettt er et ea e st ner e
Octal inverting buffer (3 State) ...........................................
Octal buffer/line driver (3-State) ...
Octal buffer/line driver (3-State) ..............
Octal buffer, inverting (3-State)
Octal buffer/line driver (3-State) ...
10-bit buffer/line driver, non- mvemng (3-State)

Octal D-YPE flIP-FIOP c.cuvreeeeireirietrere ettt s er e b s b e sttt ser e et et anaan s en et s nens
Octal D-type flip-flop; positive-edge tngger (3-State)
Octal D-type flip-flop with enable...

Octal D-type flip-flop, inverting (3- State)
Octal D flip-flop (3-State) ...........
10-bit D-type flip-flop, positive-edge trigger (3-State)
9-bit D-type flip-flop; with reset and enable (3-State)

Octal transceiver with direction pin (3-StALE) .......c.cceeecuererteerieiriiretee ettt ettt en s 44
Octal transceiver with dual enable, inverting (3-State) ....
Octal transceiver with dual enable, non-inverting (3-State).
Octal transceiver with direction pin, inverting (3-State) ...
Octal transceiver with 8-bit parity generator/checker (3-State) ..
8-bit transceiver with 9-bit parity checker/generator and error flip-flop....
8-bit inverting transceiver with 9-bit parity checker/generator and error flip-flop ......c..evvevereirrieececnnenirenenens 1
8-bit transceiver with 9-bit parity checker/generator and error flag 1atCh ......c..cccocieveeeirevnenie e 1
8-bit inverting transceiver with 9-bit parity checker/generator and error flag latch
10-wide transceiver (3-State) ....
9-bit DUS tranSCIVEr (3-StALQ) ........ccoueereuriecererierireeiee ettt st e st e st bt assb et e es e s sanens 174

-~

Registered Transceivers

74ABT543
74ABT544
74ABT646
74ABT648
74ABT651
74ABT652
74ABT2952
74ABT2953

Octal latched transceiver with dual enable (3-State)....
Octal latched transceiver with dual enable, inverting (3-
Octal bus transceiver/register (3-State) ..........ceereveeerverenenses .
Octal bus transceiver/register, inverting (3-State) ..........ccevveeerrerrevenreneereerereeeerieene ..135
Transceiver/register, iNVerting (3-State) .........ccvvvuerrireeveeeneerereie et s sscesaene .. 139
Transceiver/register, non-inverting (3-State) ..
Octal registered transceiver (3-State)............. .
Octal registered transceiver, INVErtiNg (3-STAtE) ............c.cecvueveeiuiuiueerereseenesereesessesessessssssesessesnsesssseeseseeeesenees 1

T For more information on these devices contact your local sales organization; see addresses on back cover.
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TYPE NO. DESCRIPTION PAGE
Latches
74ABT373 Octal D-type transparent latch (3-State)............ .
74ABT573 Octal D-type transparent latch (3-State) ..........ccouvevermrirriineninieeee e
74ABT841 10-bit bus interface latch (3-State) .........ccceceererverciiiiicirecte e
74ABT843 9-bit bus interface latch with set and reset (3-State) ..
74ABT845 8-bit bus interface latch with set and reset (3-State)

Devices with Parity

74ABT657 Octal transceiver with 8-bit parity generator/checker (3-State)

74ABT833 8-bit transceiver with 9-bit parity checker/generator and error flip-flop

74ABT834 8-bit inverting transceiver with 9-bit parity checker/generator and error flip-flop ... 1
74ABT853 8-bit transceiver with 9-bit parity checker/generator and error flag latch ............. 1
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and error flag latch ...........cooeveinriinnnnnenes 1

t For more information on these devices contact your local sales organization; see addresses on back cover.
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Package Designation
N = Plastic Dual-In-Line
D = Plastic Small Outline

3 Character Device Code

Designates Advanced BiCMOS TTL Process

74 = Commercial Operating Temperature Range

—40°C to +85°C
TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE
D = Plastic Small Outline
Tam, = ~40°C t0 +85°C 7T4ABTXXX N = Plastic Dual-In-Line
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INTRODUCTION

A true BICMOS process, such as QUBIC,
gives and 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
designed in such a way that they are
optimum from a system standpoint. Noise
characteristics 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 Philips
Components-Signetics is truly a major
achievement in semiconductor process
technology. With equal emphasis on
optimization of the CMOS as well as the
bipolar devices, the process offers 13 GHz
bipolar NPN devices, one micron NMOS
devices, and one micron PMOS devices,
altogether with three layers of Al/Cu
interconnect. The devices are completely free
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introduction

of latch-up, have high ESD protection, show
no electromigration, and due to low bipolar
reverse leakage currents and lightly doped
CMOS drains, show extremely long reliability
lifetimes. From an electrical performance
standpoint the results of this process are
clear.

AC CHARACTERISTICS

Speed is almost always the first characteristic
considered when choosing an integrated
circuit. 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 Philips Components-Signetics
ABT Advanced BiCMOS interface devices.

Supply voltage and temperature stability is
also an important feature of a product.

Figure 1 shows the propagation delay versus
change in the supply voltage and change in
temperature. The temperature stability of ABT
devices is again a by-product of the process
technology. A bipolar transistor generally

becomes stronger with increases in
temperature and a CMOS transistor slows
down with an increase in temperature. The
effective addition of these two phenomena
create the desirable feature shown in the
figure. The flat slope of these curves
essentially removes the variables of power
supply and temperature from a designer’s list
of considerations. It also ensures that the
device will be more resistant to unexpected
system deviations from supply and
temperature norms.

INPUT CHARACTERISTICS

The ABT Advanced BiCMOS interface
devices have TTL input electrical levels,
guaranteed switching between 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 - 4 pF
range. This feature ensures that the devices
lightly load the buses they are interfacing to,
allowing the devices to be driven from lower
output current devices on a local bus, thus
allowing higher system integration.

TPLH vs. TEMPERATURE (Ty)
cL= 50pF, 1 Output Switching

TPHL vs. TEMPERATURE (T,)
CL= 50pF, 1 Output Switching

8ns 8ns
7ns 7ns
6ns 6ns
Sns Sns

Max Max
4ns 4ns

Typ@4.5V

3ns Typ@4.5V

TYP@ESV 3ns Typ@5.5V
2ns 2ns
ins Min ins Min
Ons Ons

-85 25 125 =55 25 125

Figure 1. Propagation Delay ('245 Function)
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VOH vs. IOH?

VCC= 5.0V, T,=25°C

1 Output HIGH MAX
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Figure 2.

VOL vs. IOL3
Vcc= 5.0V, T,=25°C
@ 1 Output LOW 'rvkpx omA
1/ P
/[l 7
mA / / -30mA
/7 MIN
6mA / / / -60mA LA
/ 77 7
JmA / // -90mA //
/
OmA -120mA:
0.2V 0.5V 1.0V 2.0V

24V

2.8v 3.2v 3.6V

VoL versus lg. and Vo versus loy (74ABT245)

OUTPUT CHARACTERISTICS

The BiCMOS interface devices have TTL
output electrical levels, guaranteeing a Vo of
0.55V (typically 0.4V) while sinking 64mA and
guaranteeing a Vou level of 2.0V (typically
3.1V) while sourcing 32mA. Unlike a pure
bipolar output structure, these outputs will
effectively “turn-off” when the output is in the
high state or the disabled state and will no

September 1990

contribute to Igc. This causes Igcy and lgcz
values to be essentially zero. When the
output is in the low state, the device will show
some IggL 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

current drivers are required. The Philips
Components-Signetics ABT devices provide
as standard 64mA lg, enough current for
nearly all bus driving applications. Figure 2
shows the output 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 T
140 +
120 +
100 ® Adv. Bipolar
T Competitor BICMOS
lcc (mA) 80
¢~ Adv. CMOS
60 < Signetics ABT
40
20
Vee=5V, Cl=50pF, Binary code
0+ t t + t {
0 20 40 60 80 100
frequency (MHz)
Figure 3. Current Consumption vs. Frequency ('245 Function)
POWER DISSIPATION will be guaranteed to dissipate typically zero Itis common knowledge that pure CMOS

Device power dissipation is of greater
concern now than is was only a few years
ago. The largest influence on this trend is
almost certainly the move towards smaller,
more compact systems and their related
reliability concerns. Along with this, the
increased popularity 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 dissipated five watts of power.
The ABT Advanced BiCMOS interface
devices from Philips Components—Signetics
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power (microwatts) when disabled or in the
high state.

Itis certainly true that static power dissipation
is not the entire story. The device, after all,
will be in a critical path and will, therefore, be
under some 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 devices is
under operation. Each output is loaded with a
50pF load and counts through a binary code
from 00000000 to 11111111 at the given
frequency.

devices 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 Igc versus frequency. It can be seen in the
figure that the ABT BiCMOS parts will
consume roughly the same amount of delta
current versus delta frequency (slope) as
bipolar/other BICMOS, but its overall
magnitude is approximately 100 mA less than
a pure bipolar approach over the entire
frequency range and 40 mA less than a
competing BICMOS approach.
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25

VOLP (V)

Signetics ABT

Corner Pin Adv.

7 outputs switching, Vce=5V, T=25C, Cl=50pF

Center Pin Adv.

CMOS CMOS

Figure 4. Ground Bounce Voltage ('245 Function)

Adv. Bipolar

Competitor BICMOS

NOISE

Ground and Vg noise generated by an
integrated circuit has been greatly recognized
as an undesirable feature that needs to be
addressed 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
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ground bounce voltage (Vorp). Philips
Components—Signetics ABTXXX devices
have been responsibly designed to exhibit
less than 800mV of ground noise which can
be observed in Figure 4.

CONCLUSION

Philips Components-Signetics Advanced
BiCMOS interface logic begins a new chapter
in interface logic performance. Using a new
revolutionary integrated bipolar and CMOS

process, the devices allow for faster, high
drive applications 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, Philips Components—Signetics
ABTXXX Advanced BiCMOS interface logic
devices have become the high performance
interface logic of choice.
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AMIC PHILIPS COMPONENTS
ASSURANCE PROGRAM

PHILIPS COMPONENTS

QUALITY PROGRAM

In 1979, Philips Components recognized that
quality was becoming a major competitive is-
sue, notonly in the semiconductor business but
alsoinotherindustries. Increases in the volume
of products imported from the Far East (steel,
automobiles, and consumer products) sent
strong signals thatnew competitive forces were
at work.

Philips Components quickly began to investi-
gate a variety of quality programs. The compa-
ny realized that quality improvement would
require a contribution from allemployees. Man-
agement commitment and participation, how-
ever, was recognized as the primary
prerequisite for this program to work success-
fully. Resources required for the resolution of
defects under management control.

In 1980, Philips Components developed a pro-
gram which focused on quality management.
Rearranging previous quality control philoso-
phies, Philips Components developed adecen-
tralized, distributed quality organization and
simultaneously installed a quality improvement
process based on the 14-Step improvement
program advocated by Phil Crosby. The pro-
cess was formally begun company-wide in
1981. Sincethen substantial progress has been
made in every aspect of Philips Components’
operations. From incoming raw material confor-
mance to improvements in clerical errors — ev-
ery department and individual is involved and
striving for Zero Defects. Zero Accept sampling
plans and Zero Defects warranties are evi-
dence of Philips Components’ ongoing commit-
ment and progress in quality.

Today, Philips Components’ quality improve-
mentprocess has hada far—reachingimpacton
all aspects of our business. Philips Compo-
nents provided its customers with products of
refined electrical and mechanical quality. And
through continual use and modification of the
Crosby program, Philips Components is provid-
ing itself with well-defined method of managing
ongoing improvement efforts.

PHILIPS COMPONENTS’ ZERO
DEFECTS WARRANTY

In recent years, American industry has de-
manded increased product quality of its IC
suppliers in order to meet growing international
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competitive pressure. As a result of this quality
focus, it is becoming clear that what once
thoughtto be unattainable— Zero Defects— s,
in fact achievable.

Philips Components offers a Zero Defects War-
ranty which states that it will take back an entire
lotif a single defective partis found. This prece-
dent setting warranty has effectively ended the
IC industry's " war of the AQLs" ( Acceptable
Quality Levels). The ongoing efforts of IC
suppliers to reduce PPM (Parts Per Million) de-
fect levels is now a competitive customer ser-
vice measure. This intense commitment to
quality provides an advantage to today's elec-
tronics OEM. That advantage can be summed
up in four words: Reduced Cost of Owner-
ship.

As IC customers look beyond purchase price to
the total cost of doing business with a vendor,
itis apparent that a quality—conscious supplier
like Philips Components, represents a viable
costreduction resource. Consistent high—qual-
ity circuits reduce requirements for expensive
test equipment and personnel, and allow for
smallerinventories, less rework, and fewer field
failures.

PHILIPS COMPONENTS’
STATISTICAL PROCESS
CONTROL (SPC)

Although application of statistics in our process
developmentandmanufacturing activities goes
back to the early 1970's, the corporate-wide
emphasis on Statistical Process Control (SPC)
did not come until mid—1984.

A natural evolution of our quality process made
introduction of SPC and other related programs
an inevitable event. SPC was, therefore, intro-
duced under the quality umbrella.

The objective of the SPC programs to introduce
a systematic and scientific approach to busi-
ness and manufacturing activities. This ap-
proach utilizes sound statistical theory.
Managers are expected to be able to turn data
into information, and make decisions solely on
data (not perception).

The most critical and challenging aspect of im-
plementing SPC is establishmentofa discipline
within the operating areas so thatdecision mak-
ing is fundamentally based on verifiable data,
and actions are documented. The other is real-
ization of the fact that statistical tools merely
point out the problems and are not solutions by
themselves. The burden of action on the pro-

5

Reliability

cess is sfill on the implementers’ shoulders. In
order to implement SPC effectively, three steps
are continually followed:

Documenting and understanding the process,
using process flow charts and component dia-
grams.

Establishing data collection systems, andusing
SPC tools to identify process problems and op-
portunities for improvement.

Acting on the process, and establishing guide-
lines to monitor and maintain process control.

Repeating steps 1-3 again.

These fundamentals are the basis of establish-
ing Philips Components’ specifications and op-
erating philosophy with respect to SPC. Philips
Components believes a solid foundation
creates a permanent system and accelerates
our quality improvement process.

PHILIPS COMPONENTS
QUALITY PERFORMANCE

Philips Components Quality Improvement Pro-
gram has influenced our entire production cycle
— from the purchases of raw materials to the
shipment of finished product. The involvement
of all areas of the company has resulted in
impressive quality improvements. A traditional
quality gauge is final product electrical and visu-
al-mechanical defect levels as measured upon
first submittal results at Philips Components
outgoing Quality Assurance gates; Estimated
Process Quality (This is the PPM Level at our
firstoutgoing inspection for all accepted and re-
jected lots.). Current product shipments rou-
tinely record below 20PPM (Parts Per Million)
electrical defect levels and 150PPM visual-
mechanical defect levels. Since Philips Com-
ponents utilizes 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 customer’s
expectations. Many customers routinely send
us incoming inspection data on our products.
One major mainframe manufacturer has re-
ported zero defects in electrical, visual-me-
chanical, and hermeticity and has reported a
100 percent lot acceptance rate on Philips
Components' Standard Products Group prod-
uct for over a year. Due to this type of perform-
ance, an increasing number of our customers
are eliminating expensive incoming inspection
testing and have begun implementation of Phi-
lips Components’ Ship—to Stock Program.
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PHILIPS COMPONENTS

SHIP-TO-STOCK PROGRAM
Ship~to—Stock is a formal program developed
atthe request of our customers to help them re-
duce their costs by eliminating incoming test
and inspection. Through close work with these
customersin ourquality improvementprogram,
they became confident that our defect rates
were so low that the redundancy of incoming
inspections and testing was not only expen-
sive, butunnecessary. They also saw that add-
edcomponenthandling increased the potential
of causing defects.

Ship-to-Stock is a joint program between Phi-
lips Compenents and a customer which formal-
ly certifies specific parts to go directly into the
customer's assembly line or inventory. This
program was developed at the request of sev-
eral major manufacturers after they hadworked
with us and had a chance to experience the
data exchange and joint corrective action oc-
curring as part of our quality improvement pro-
gram.

Manufacturerusing large volumes of ICs, those
who are evaluating Just-in-Time delivery pro-
grams, or those who want to reduce or avoid
high—costincoming inspection are strongly en-
couraged to participate in this worthwhile pro-
gram. Contact your local Philips
Components—Signetic's sales representative

for further assistance and information on how
to participate in this program.

SUMMARY

The Philips Components Quality Improvement
Program has had a far-reaching impact on all
aspects of our business. It has, of course, pro-
vided our customers with products of improved
electrical and mechanical quality and has pro-
vided Philips Components with a method of
managing product reliability improvement to
ensure that Philips Components’ products con-
tinue to perform as specified.

The corrective action teams that work to elimi-
nate the cause of defects in Philips Compo-
nents’ products are committed to producing
highly reliable integrated circuits and, as dem-
onstrated by our continually improved product
reliability

performance, we are well on the way to achiev-
ing our objective, ZERO DEFECTS.

RELIABILITY ASSURANCE
PROGRAMS

FOCUS ON PRODUCT
RELIABILITY
During the period from 1981 to 1984, continuing

Table [ Reliability Assurance Programs

improvements in process and material quality
had a significant impact on product reliability.

Since 1984, Philips Components has intensi-
fied its effort to markedly improve product reli-
ability. Corporate Reliability Engineering,
Group and Plant Reliability Units, Philips Re-
search Labs—Sunnyvale, and Manufacturing
Engineeringwork jointly on numerous improve-
ment activities. These focused activities en-
hance the reliability of Philips Component
future products by providingimproved methods
for reliability assessment, increased under-
standing of failure physics, advanced analytical
techniques, and aid in the development of ma-
terial and processes.

RELIABILITY MEASUREMENT
PROGRAMS

Philips Components has developed compre-
hensive product and process qualification pro-
grams to assure that its customers are
receiving highly reliable products for their criti-
calapplications. Additionally, ongoing reliability
monitoring programs, SURE Il and Product
Monitor, sample standard productiononaregu-
larly established basis (see Table | below).

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 package types and technology family at

each assembly plant, every week

DESCRIPTION OF STRESSES
SHTL-Static High Temperature Life:

SHTL stressing applies static DC bias to the de-
vice. This has specific merit in detecting ionic
contamination problems which require continu-
ous uninterrupted bias to drive contaminants to
the silicon surface. The voltage bias must be
maintained until the device are cooled down to
room temperature from the elevated life test
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temperature. DHTL stressingis notas effective
in detecting such problems because the bias
continuously changes, intermittently generat-
ing and healing the problem. For this reason,
SHTL has typically been used as the acceler-
ated life stress for Standard Product products.

HTSL-High Temperature Storage Life:

This stress exposes the parts to elevated tem-
peratures (150°C—175°C) with no applied bias.
For plastic packages, 175°C is the high

end and of its safe temperature region without
accelerating untypical failure mechanisms.
This test is intended to accelerate mechanical
package- related failure mechanism such as
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Gold-Aluminium bond integrity and other pro-
cess instabilities.

THBS-Temperature-Humidity, Biased,
Static:
The accelerated temperature and humiditv hias

accelerategtemperaiure a qaity blas

is performed at 85°C and 85% relative humidity

(85°C/ 85% RH). In general, the worst case
bias condition is the one which minimizes the
device power dissipations and maximizes the
applied voltages. Higher power dissipations
tend to lower the humidity level at the chip sur-
face and lessen the corrosion susceptibility.

TMCL-Temperature-Cycling, Air to Air:

The device is cycled between the specified up-
per and lower temperature without power in an
air or Nitrogen environment. Normal tempera-

ture extremes are —65°C and +150°C with a
minimum 10 minute dwell and 5 minute transi-
tion per MIL-STD-883C, Method 1010.5, Con-
dition C. This is a good test to measure the
overall package to die mechanical compatibili-
ty, because the thermal expansion 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 resis-
tance of plastic encapsulated devices. The
plastic encapsulant is not a moisture barrier
and will saturate with moisture within 72 hours.
Since the chip is not powered up the chip tem-
perature and relative humidity will be the same
as the autoclave once equilibrium is reached.
Because the steam environment has an unlim-
ited supply of moisture and ample temperature
to catalyze thermally activated events, it is ef-
fective at detecting corrosion problems, con-
tamination induced leakage problems, and
general glassivation stability 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 require-
ments prior to general release, and on an ongo-
ing basis to demonstrate conformance to those
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requirements. The nature and extent of reliabil-
ity stressing required depends 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 material
or processes and, as such should be subjected
to the maximum reliability interrogation. This
normally entails a full range of biased and un-
biased temperature and humidity stresses
along with thermo—mechanical stresses.

For changes that are of limited scope, the full
range of qualification stressing may notbe war-
ranted. In these instances, the nature and ex-
tent of the change is examiried and only those
stresses which provide a valuable measure of
the change, or those which will detect potential
weaknesses, are performed.

PHILIPS NCOMPONENTS’
SELF-QUAL PROGRAM (SSQP)
Self-Qual is a joint program between Philips
Components and a customer which formally
communicates Philips Components’ qualifica-
tion activities for a new or changed product,
process, or material. The Philips Components
Self Qual process provides our customer’s en-
gineering groups an opportunity to participate
in the development of the qualification plan.
During the qualification process, customers
may audit the project, and can receive interim
updates of qualification progress. Upon com-
pletion, formal detailed engineering reports are
provided.

The major impact to the customer comes from
the reduced workload on the component engi-
neering and qualification groups. These engi-
neering resources generally divide their time
between routine qualification activity and prob-
lem resolution on critical components. By elimi-
nating the need to perform qualification for one
of the basic vendor changes the customer com-
ponentengineer can spend more of his time re-
solving the critical product issues. In addition,
the total amount of stress hardware needed to
perform qualification life tests and other envi-
ronmental evaluations can be reduced, saving
the customer facility costs and reducing operat-

ina exnense
ing expense.

Self-Qual is a no—risk proposition for the cus-
tomer. Each Self-Qual proposal provides a de-
tailed description of what we are changing and
why. It includes a detailed plan of what we in-
tend to do to establish the reliability of the prod-
ucts affected. If the customer wishes to have
product added to the plan or select some addi-
tional stresses, or prefers alternative stress
conditions, Philips Components will do every-

thing possible to accommodate those requests.
After that, if the customer is still uncomfortable
with the recommended change, they are under
no obligation to accept our data, and they may
perform their own qualification program in addi-

PO . TR I S you
UON WO rniips Loimponeins.

Customers who are interested in participating
inthis program should contact their local Philips
Components sales representative or Philips
Components Corporate Reliability Engineering
department directly.

SURE ill RELIABILITY
MONITORING PROGRAM

In order to implement an improvement pro-
gram, a standard measure of performance was
needed. Philips Components uses the results
from the SURE Il Reliability Monitoring Pro-
gram as its basic ongoing measure of product
reliability performance. This program samples
all generic families of products manufactured
by Philips Components, and utilizes standard-
ized stress methods and test procedures. This
system is augmented by new product and pro-
cess qualification activities and infant mortality
monitoring programs.

Philips Components adopted a measurement
philosophy 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/121°C to 20

PSIG/127°C. This reduced stress duration
from 168 hours to 72 hours, andincreased high
volume sampling, which increased sensitivity
to low defect levels.

Our standard monitoring program, SURE lll, in-
cludes the stress conditions as described in
Table Il

PRODUCT MONITOR

In addition to the SURE Ill program, each Phi-
lips Components assembly plant performs
Pressure Pot (20PSIG, 127°C, 72hours) reli-
ability monitors on a weekly basis for each
molded package type by pin count. The pur-
pose of this program is to monitor the consis-
tency of the assembly operations for such
attributes as molding quality and die attach and
wire bond integrity. This data is reported back
to manufacturing operations and corporate and
group reliability and quality assurance depart-
ments by electronic mail each week.

RELIABILITY EVALUATIONS

Inaddition to the productperformance monitors
encompassed in the SURE Il program, Philips
Components Corporate and Group Reliability
Engineering departments sustain a broad
range of evaluation and qualification activities.
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Included in the engineering process are:

Evaluation and qualification of new or changed
materials, assembly/wafer—fab processes and
equipment, productdesigns, facilities, and sub-
contractors.

Devices or generic group failure rate studies.
Advanced environmental stress development.

Failure mechanism characterization and cor-

rective action/prevention reporting.

The environmental stresses utilizedinthe engi-
neering programs are similar to those utilized
for the SURE Il program, however, more highly
—accelerated conditions and extended dura-
tions typify these engineering projects. Addi-
tional stress systems such as biased pressure
pot, power-temperature cycling, and cycie—
biased temperature-humidity, are often in-

Table Il SURE il Reliability Monitoring Programs

cluded in some evaluation programs.

STRESS FACILITY QUALITY

Philips Components quality improvement has
reached all functional areas of the company,
and the reliability stress laboratories are no ex-
ception. Corporate Reliability Laboratory (CRL)
is one of the many areas where the benefits of
the quality improvement process pays re-
peated dividends.

Reliability Function

Stress Conditions

Static High Temperature Operating Life (SHTL)

Tj 2 150°C, T = 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,
Vee = MAX,

Duration = 1000 hours

Temperature Cycling (TMCL)

Ta = —65°C ( +0°C —10°C) to +150°C ( +10°C —0°C), Air—io—Alr,

Dwell time = 10 minutes minimum each extreme,

Biased condition = None,

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

Pressure Pot

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

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

NOTE : V¢c = MAX is generally equal to Voo = MAX as specified in Data Manual

CRI utilizes stress which accelerate failure
rates hundreds to thousands of times, requiring
precision and control to make reliability data
meaningful. Stress loading schedules are
maintained with absolute regularity and cham-
bers are never off-line beyond scheduled load-
ing plans. Board currents are recorded 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 ensure
that test groups are never damaged.

Electrostatic discharge (ESD) handling pre-
caytionsare standard proceduresin the labora-
tories, and the occurrences of devices lost,
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zapped, or overstressed have become almost
non—existent.

RELIABILITY IMPROVEMENT
PROGRAMS

Currently, Philips Components is involved in a
number of reliability improvement programs in-
tended to enhance product reliability perform-
ance. A series of activities are currently
addressing failure rate reduction in thermal
cycling stresses, particularly on large die. Other
reliability improvement programs involve the
use of Silicon Nitride and other technologically
advanced passivation systems to increase the
high humidity resistance of sensitive products.

Reducingearly life failures has become amajor
focus at Philips Components. Numerous cor-
rective actionteams are in the process of estab-
lishing high volume monitors capable of
accurately describing parts per million (PPM)
level infant failure rates. From data produces
via these monitors, improvement in wafer fabri-
cation process and assembly process technol-

ogies are developed to minimize integrated
circuits defect levels.

RELIABILITY PUBLICATIONS
Datafrom from all these activities is made avail-
able to all Philips Components customers in a
variety of publications:

PRODUCT RELIABILITY
SUMMARIES AND QUARTERLY
UPDATES

Yearly, each Product Group's SURE Il moni-
toring data is summarized and published in a
Product Reliabilty Summary.

SSQP- PHILIPS COMPONENTS
SELF-QUAL PROGRAM

In addition to the regular publications of reliabil-
ity monitor results, a special program for the
publication of qualification proposals and final
engineering reports has been in place since
January of 1984.
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SMD RELIABILITY

In supportof Philips Components' leadership in
Surface Mount Device (SMD) technology, we
have published in-depth studies and evalua-
tions on the reliability of numerous combina-
tions of SMD packages and IC process
technologies. These reports cover not only the
basic product performance, but also evaluate
products after exposure to the unique environ-
ments created by the various SMD soldering
and cleaning processes.

SPECIAL RELIABILITY REPORTS

In addition to our standard reports, special reli-

ability evaluation results are available on awide
variety of Philips Components’ products and
processes. Custom reports can be generated
to meet specific customer needs and the most
accuratefailure rate estimates can be prepared
for your specific system application and envi-
ronment.

DATA AVAILABILITY

The previously referenced documents are
available to all Philips Components customers.
Many are available in yourlocal Philips Compo-
nents sales office, or:

Corporate Reliability Services
Reliability Publications Group
Department 9205, Mail Stop #34
Arques Avenue

P. O. Box 3409

Sunnyvale, CA 94088-3409, USA

where you can be placed on a standard mailing
list for all documentation which meet your re-
quirement(s).

The Table Iil below depicts the current organi-
zation for Philips Components’ Quality and Re-
liabilty Group.

Table lll Philips Components Quality And Reliability Organization Chart

Corporate
Quality and Reliability]
Services

Corporate
Quality and Reliability
Laboratory

Strategic
Quality and Reliability]
Engineering

Quality and Reliability|
Physics

Group

Standard Product Group
—  Quality Engineering
(Sunnyvale, CA)

Standard Product Group
— Reliability Engineering
(Orem, Utah)

Application Specific
Product Group

Standard Orem
Reliability Engineering
Laboratory
(Orem, Utah)

DMO
Reliability And Failure
Analysis Group
{Orem, Utah)

Philips Components
Korea Product

Quality Reliability
Engineering And
Failure Analysis

(Sunnyvale, CA)

Reliability Monitor And
Failure Analysis
(Seoul, Korea)

Philips Components
Thailand Product

Reliability Monitor And
Failure Analysis
(Bangkok, Thailand)

Assembly Engineering
Reliability Monitor And

Failure Analysis
(Sunnyvale, CA)
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PHILIPS COMPONENTS’
MANUFACTURING FACILITIES

Philips Components, as part of a multinational
corporation, utilize manufacturing facilities for
wafer fabrication, package assembly, and test
in threes siaies and ihree overseas couniries
as shown in Table I. All wafer fabrication is per-
formed in Philips Components operated fabs

which report to the Vice President of Die Man-
ufacturing Operations (DMO) in Sunnyvale.
Similarly, Philips Components Assembly oper-
ations in Utah, Korea, and Thailand, report to
the Vice President of Assembly Manufacturing
Operations (AMO). Assembly subcontractors,
Anam, Hyundai, MEC, Peibei, and Team are

Table IV Philips Components Product Manufacturing

scheduled and controlled through the AMO or-
ganization. Assembly subcontractors process
all product to Philips Components’ specifica-
tions and materials. Philips Components has
onsite quality assurance personnel at each
subcontractorto auditassembly processes and
procedures.

Facilities Designation Location Process or Package Families

Fab 01 Sunnyvale, California, USA Bipolar Junction Isolated and Quality Assurance
Fab 16 Sunnyvale, California, USA Oxide Isolated, BICMOS and Quality Assurance

Wafer Fabrication Fab 21 Orem, Utah, USA gispsczjlfarnggld Doped, Schottky, Oxide Isolated, ECL, and Quality
Fab 22 Albuquerque, New Mexico, USA | ACMOS, EPROM and Quality Assurance
Anam Seoul, Korea SO, PLCC, Metal Can and Quality Assurance
Hyundai Ichon, Kyungki, Korea Ceramic DIP (CERDIP) and Quality Assurance
MEC Osaka, Japan SO EIAJ, QFP 44 and Quality Assurance
Orem Orem, Utah, USA Military Final Test and Quality Assurance

Assembly Pebel Kaomsiung, Taiwan PDIP, SO, PLCC, and Quality Assurance
SigKor Seoul, Korea PDIP, SO and PLCC, and Quality Assurance
Sig Thai Bangkok, Thailand PDIP and Ceramic DIP(CERDIP) and Quality Assurance
Team Manila, Philippine PDIP and Quality Assurance
TAO3 Sunnyvale, California, USA Wafer Sort, Final Test and Quality Assurance

Test SigKor Seoul, Korea Final Test and Quality Assurance
SigThai Bangkok, Thailand Final Test and Quality Assurance

TYPICAL IC MANUFACTURING
FLOW

The manufacturing process for integrated

Table V Package Construction

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.

ltems Plastic DIP SO/PLCC Ceramic DIP(CERDIP) | Ceramic Flat Pack

Lead Frame Copper, 194 Alloy Copper, 194 or PMC102 Alloy—-42 Alioy—42
- . Tin/Lead Solder Dip (60/40
Lead Finish Tin/Lead Solder Dip (60/40) | /- so1der Plate (eo?z(o) ) Tin/Lead 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 Themoplastic y Thermoplastic y Silver Filled Glass Silver Filled Glass
Bond Wire Gpld, 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
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Table VI Package Code Definition (For internal use)

Pin count Plastic DIP Plastic SO PLCC Ceramic DIP Ceramic Flat Pack
16 NJ1 DJI - Fd1 -
FN1
24 NN3 - - FN2 YN1
FN3
28 - - AQ1 - -

September 1990 11
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GENERAL

These family specifications cover the
common electrical ratings and charac-
teristics of the entire 74ABT family, un-

Family Specifications

combines the low power dissipation and

less otherwise specified in the individual

device data sheet.

INTRODUCTION
The 74ABT Advanced BiCMOS family

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

The basic family of devices designated

as 74ABTXXX will operate at BICMOS

RECOMMENDED OPERATING CONDITIONS

input logic levels for high noise immu-
nity, negligible quiescent supply and

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

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

SYMBOL PARAMETER LIMITS UNIT
Min Max

Vee DC supply voltage 45 55 v
2 Input voltage 0 Vee v
ViH High-level input voltage 20 Y
Vi Input voltage 08 \Y |
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

ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Veo DC supply voltage -0.51t0 +7.0 \
Ik DC input diode current V<0 .18 mA
\7 DC input voltage? -1.210 +7.0 v
lok DC output diode current Vo< 0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 v
lo 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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DC ELECTRICAL CHARACTERISTICS

LIMITS
- o Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C To +85°C UNIT
Min | Typ Max Min | Max
Vik Input clamp voltage Ve =4.5V; | k=-18mA 1.2 1.2 v
Vec =45V, lon=-3mA; V= V) or Viy 25 25
Vou High-level output voltage Vee =5.0V;lgy=-3mA; V=V orVy 3.0 3.0 Y
Voo = 4.5V; | oy = -32mA; V; = Vj or Vi 20 | 24 2.0
Vo Low-level output voltage Vog =4.5V; g = 64mA; V| = V) or Viy 042 | 055 0.55 v
b Input leakage current Ve =5.5V; V; = GND or 5.5V +0.01 | +1.0 +1.0 A
lozn 3-State output High current | Voo =5.5V; Vo =2.7V; Vi =V or Viy 5.0 50 50 HA
lozL 3-State output Low current Ve = 5.5V; Vg = 0.5V; V=V orViy 50 | -50 -50 pA
lo Short-circuit output current! | Vg = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
leen Veg = 5.5V, Outputs High; V; = GND or V¢ 0.5 50 50 pA
| Vge =5.5V; ts Low; V, = GND or V
G| Quiescent supply current cc =5.5V; Outputs Low; Vy orVec 24 30 30 | mA
Vee = 5.5V; Outputs 3-State;
1 cc ; ;
ccz Vi2 GND or Veg 05 | 50 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at V¢ or GND; Vec = 5.5V 05 | 15 1.5 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Aleo input pin2 other inputs at Ve or GND; Vi = 5.5V 0.5 50 50 HA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Ve = 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

crease in supp
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TEST CIRCUIT AND WAVEFORMS

PULSE
GENERATOR

L DTl

‘Tesl Circuit For 3-State Outputs
SWITCH POSITION

TEST SWITCH
'PLZ closed
!PZL closed
All other open

DEFINITIONS

RL = Load resistor; see AC CHARACTERISTICS for value.

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

RT = Termination resistance should be equal to ZOUT of
pulse generators.

k- J
pron tw e AMP )
gsfggws N 10% 103(,\’”I
ov
I"tm (t,) —J I"tm. ¢,
r_‘n.u e, r_i-n{. )
! AMP (V)
90% 90%
p E
Pocse | AV Vu
10% 10%
L, ty 1 ov
V=15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate tw ty e
74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
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TPLH vs. TEMPERATURE ()

Cy= 50pF, 1 Output Switching

8ns

Tns

6ns

5ns

4ns

3ns

2ns

ins

Ons

25

TPZH vs. TEMPERATURE (T,)

Cy = 50pF, 4 Outputs Switching

8ns

Tns

6ns

Sns

4ns

3ns

2ns

1ns

Ons

25

TPZL vs. TEMPERATURE (Ty)

C_= 50pF, 4 Outputs Switching

125

8ns

Tns

Sns

4ns

3ns

2ns

ins

Ons

-55

25

125

Typ@4.5V
Typ@5.5V

Min

Typ@4.5V
Typ@5.5V

Max

Typ@4.5V

Typ@5.5V

7ns
6ns
Sns
4ns
3ns

2ns

Ons

8ns
Tns
6ns
5ns
4ns
3ns
2ns
1ns

Ons

8ns
Tns
6ns
5ns
4ns
3ns
2ns
1ns

Ons

TPHL vs. TEMPERATURE (Tyny)
Cy = 50pF, 1 Output Switching

Max

Typ@4.5V
Typ@5.5V

Min

Typ@4.5V

Typ@5.5V

Min

Typ@4.5V
Typ@5.5V

Min

—_T—--——_—__
~55 25 125
TPHZ vs. TEMPERATURE (Ton)
C_= 50pF, 4 Outputs Switching
| r_.__u————— =
-55 25 125
TPLZ vs. TEMPERATURE (Tamp)
Cy_= 50pF, 4 Outputs Switching
-55 25 125
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TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tym,= 25°C 1 Output Switching, Tym,= 25°C
8ns 8ns
|4 MaX
7ns 7ns L+
1
6ns | MAX 6ns
Lt L~
Eau ; e teeztay
5ns —_ ns 1 s Voo = 2
‘ T vy A L=
ns = €€ = 5 4ns
’==EE==:’T’ Vee = 5.5V P e ;2;;’
3ns == 3ns o -~ MIN
T~
e == L
2ns g —— 2ns |
T LT
1ns = 1ns —— 1
Ons Ons
15pF  50pF 100pF 150pF 200pF 15pF  50pF 100pF 150pF 200pF
TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING'
Vee= 5.0V, Tamp= 25°C, C = 50pF Vee=5.0V, Tamp= 25°C, Cy = 50pF
8ns 8ns
7ns 7ns
MAX
6ns i ( MAX 6ns
Sns — 5ns il TPHL TYP.
Lo | .
] TTLH TYP. =] —]
4ns I TTHL TYP. 4ns e
|t // | ltPLTvp.
3ns =] 3ns
= MIN _—’_r—/ MIN
2ns 2ns
B I
|t I
ins =t 1ns
Ons Ons
1 Output 4 Outputs 8 Outputs 1 Output 4 Outputs 8 Outputs

NOTES:
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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VOHV & VOLP? vs. LOAD CAPACITANCE® VOHP & VOLV2 vs. LOAD CAPACITANCE?
Vee= 5.0V, Viy= 0V 1o 3V Vee= 5.0V, Vijy= 0V to 3V
4V 6V
MAX
MAX
125 °C
3V 4v 25°C
1250 65 °C
. 55°C
MIN
2v MIN 2v
v MAX 125 - ov MaX
; =3
ey = 1%: :(C:
MIN 55°C
ov 2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOLvs. lOL3 . VOH vs. IOH?
Vee= 5.0V, Tayp= 25°C Vo= 5.0V, Tamp= 25°C
1 Output LOW MAX omA 1 Output HIGH ¥ VAJ
T e "
| LT~ M
/ T — / A

oA / // -30mA / '/,

/ 1/ , - ,/ a4
NERyYY, T
/ / / ,/ // A/
BmA / ,/ -90mA /

OmA- -120mA

0.2v 0.5V 1.0V 2.0v 2.4V 2.8V 3.2V 3.6V

NOTES:

1. VOHVis defined as the minimum (valley) voltageinduced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)
voltage induced on a quiescent low-level output during switching of other outputs.

2. VOHPisdefined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-level output during switching of other outputs.

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test.
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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 iy and tpy_for a typical data
path through the device with a 50pF
load.

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

LOGIC SYMBOLS

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

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

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

RECOMMENDED

OPERATING CONDITIONS

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

TEST CIRCUITS

Good high-frequency wiring practices
should be used in test circuits. Capaci-
tor leads should be as short as possible
to minimize ripples on the output wave-
form transitions and undershoot. Gen-
erous ground metal (preferably a
ground plane) should be used for the
same reasons. A V¢ decoupling ca-
pacitor should be provided at the test
socket, also with short leads. Input sig-
nals should have rise and fall times of
3ns, a signal swing of 0V to Vcg; a
5MHz square wave is recommended for
most propagation delay tests. The
repetition rate must be increased for
testing fyax. Two pulse generators are
usually required for testing such param-
eters as setup time, hold time and re-
moval time. fyax is also tested with 3ns
input rise and fall times, with a 50%
duty factor, but for typical fyax as high
as 150MHz, there are no constraints on
rise and fall times.

DC CHARACTERISTICS

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

The threshold values of Vyy and V)_are
applied to the inputs, the output volt-
ages will be those published in the “DC
Characteristics” table. There is a ten-
dency, by some, to use the published
Vi and V)_thresholds to test a device
for functionality in a “function-table exer-
ciser” mode. This frequently causes
problems because of the noise present
at the test head of automated test
equipment with cables up to 1 meter.
Parametric tests, such as those used
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for the output levels under the V| and
V)L 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 Vjy and V) to test the func-
tionality of any ABT device type; in-
stead, use input voltages of V¢ (for the
High state) and 0V (for the Low state).
In no way does this imply that the de-
vices are noise-sensitive in the final
system.

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

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

AC CHARACTERISTICS

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

PROPAGATION DELAY

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






DEFINITIONS OF SYMBOLS
AND TERMS USED IN
ABT DATA SHEETS

Current
Positive current is defined as conven-
tional current flow into a device.

Negative current is defined as conven-
tional current flow out of a device.

Quiescent power supply
current; the current flowing into
the V¢ supply terminal when
the output is at the High level.

lcch

Quiescent power supply
current; the current flowing into
the V¢ supply terminal when
the output is at the Low level.

lecL

Quiescent power supply
current; the current flowing into
the Vce supply terminal when
the output is in the disabled
mode.

lccz

Additional quiescent supply
current per input pin at a
specified input voltage and
Vee.

Alce

Quiescent power supply
current; the current flowing into
the GND terminal.

lanp

I Input leakage current; the
current flowing into a device at
a specified input voltage and
Vee.

Input diode current; the

flowing into a device at a
specified input voltage.

current

o Input/output source or sink
current; the current flowing into
a device at a specified input/
output voltage.

September 1990
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Output source or sink current;
the current flowing into a device
at a specified output voltage.

High level output source
current; the current into an
output with input conditions
applied that, according to the
product specification, will
establish a High level at the
output. Current out of the
output is given as a negative
value.

Low level output source
current; the current into an
output with input conditions
applied that, according to the
product specification, will
establish a Low level at the
output. Current out of the
output is given as a negative
value.

Output diode current; the
current flowing into a device at
a specified output voltage.

OFF-state output current; the
leakage current flowing into the
output of a 3-State device in
the OFF-state, when the output
is connected to Vg or GND.

Voltages
All voltages are referenced to GND

GND

Vee

(ground), which is typically OV.

Supply voltage; for a device
with a single negative power
supply, the most negative
power supply, used as the
reference level for other
voltages; typically ground.

Supply voltage; the most
positive potential on the device.

Supply voltage; one of two

(GND and Vgg) negative power
supplies.
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Vin

Vi

VoH

Voup

Vonv

VoL

Voip

Vov

Hysteresis voltage; difference
between the trigger levels when
applying a positive and a
negative-going input signal.

High-level input voltage; the
range of input voltages that
represents a logic High-level in
the system.

Low-level input voltage; the
range of input voltages that
represents a logic Low-level in
the system.

High-level output voltage; the
range of voltages at an output
terminal with a specified output
loading and supply voltage.
Device inputs are conditioned
to establish a High-level at the
output.

Maximum (peak) voltage
induced on a quiescent High-
level output during switching of
other outputs.

Minimum (valley) voltage
induced on a quiescent High-
level output during switching of
other outputs.

Low-level output voltage; the
range of voltages at an output
terminal with a specified output
loading and supply voltage.
Device inputs are conditioned
to establish a Low-level at the
output.

Maximum (peak) voltage
induced on a quiescent Low-
level output during switching of
other outputs.

Minimum (valley) voltage
induced on a quiescent Low-
level output during switching of
other outputs.
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Definitions of Symbols

Vr,  Trigger threshold voltage;

positive-going signal.

Vr.  Trigger threshold voltage;
negative-going signal.

Capacitances

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

Input/Output capacitance; the
capacitance measured at a
terminal connected to an 11O
pin (e.g. a transceiver).

Cio

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

Power dissipation capacitance;
the capacitance used to
determine the dynamic power
dissipation per logic function
when no extra load is provided
to the device.

Crp

AC Switching Parameters

f) Input frequency; for combina-
torial logic devices the maxi-
mum number of inputs and
outputs switching in accord-
ance 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, whichever 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% V¢ to
90% V¢ in accordance with
device function table.

tH Hold time; the interval immedi-
ately following the active
transition of the timing pulse
(usually the clock pulse) or
following the transition of the
control input to its latching
level, during which interval the
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toHL

oLy

tpHz

tpLz

tpzH

tpzL

data to be recognized must be
maintained at the input to
ensure their continued recogni-
tion. A negative hold time
indicates that the correct logic
level may be released prior to
the timing pulse and still be
recognized. tRec
Clock input rise and fall times;

10% and 90% values.

Propagation delay time: The

time between specified

reference points on the input

and the output waveforms with

the output changing from the

defined High-level to Low-level.  tg

Propagation delay time: The
time between specified
reference points on the input
and the output waveforms with
the output changing from the
defined Low-level to High-level.

Output Disable time from High
level to a 3-State output: The
delay time between the
specified reference points on
the input and output voltage
waveforms with the 3-State
output changing from the High-
level to a high impedance
"f\EE" otata

Siaie.

tTHL

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

trim

Output Enable time to a High

level of a 3-State output: The tw
delay time between the

specified reference points on

the input and output voltage
waveforms with the 3-State

output changing from a high
impedance "OFF" state to a
High-level.

Output Enable time to a Low
level of a 3-State output: The
delay time between the
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specified reference points on
the input and output voltage
waveforms with the 3-State
output changing from a high
impedance "OFF" state to a
Low level.

Recovering time: The time
between 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
immediately preceding the
active transition of the timing
pulse (usually the clock pulse)
or preceding the transition of
the control input to its latching
level, during which interval data
to be recognized must be
maintained at the input to
ensure their recognition. 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 recognized.

Output transition time; the time
hatwnaan huwn anant Hfind rafar.
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
leading and trailing edges of a
pulse.
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Status Objective Specification

Advanced BiCMOS Products

74ABT240
Octal inverting buffer (3-State)

FEATURES QUICK REFERENCE DATA
. i CONDITIONS
Octal bus interface SYMBOL|  PARAMETER Tamy=25°C;GND=0V | TYPICAL | UNIT
« 3-State buffers
+ Output capability: +64mA/-32mA :PLH ;’°&a%a“°” delay C =50pF; Voo =5V 35 ns
+ Latch-up protection exceeds 500mA PHL Ln
per Jedec JC40.2 Std 17 Cin Input capacitance V,=0VorV.. 4 pF
+ ESD protection exceeds 2000 V per ]
MIL STD 883C Method 3015.6 and Cour | Outputcapacitance | V=0V or Ve 7 PF
200 V per Machine Model
lccz Total supply current Outputs Disabled; Ve =55V 500 nA
DESCRIPTION
The 74ABT240 high-performance ORDERING INFORMATION
BiCMOS 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 74ABT240N
The 74ABT240 device is an octal buffer . "
. o . 0-pin plastic SO -40° o 74ABT240D
that is ideal for driving bus lines or buffer 20-pin plastic SOL 40°C to +85°C
memory address registers. The device
features two Output Enables (10E, PIN DESCRIPTION
20E), each controlling four of the 3- PIN NUMBER | SYMBOL NAME AND FUNCTION
State outputs. -
2,4,6,8 1A0 - 1A3 Data inputs
FUNCTION TABLE 11,18,15,17 | 2A -2A,| Datainputs
INPUTS OUTPUT 18,16,14,12 | 1Y -1V, | Data outputs
10E 1A, 20E 27, 17,, 27,, 9,7,5,3 ZVO - 273 Data outputs
L L H H 1,19 10E, 20E | Output enables
L | H L L L 10 GND Ground (0V)
H | X | H Z Z 20 Voo Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages 5
. S i 2 Mo —° 18 N .
108 n 20| Vec 4 _‘m‘ 1_ ™ 16 ] [
"o [2 208 o M Y2, 2 > v
2Yy [3f hs] 1Yo ", W, 4 16
Ha 4 17] 280 ¢ Pan 2 L ETH
¥, [ 6] 11 1 .£>_ 8 12
LY 15] 274 n o o
2V, 7] E 1, 5 2 2v, , A8 N
1A3 [ 13] 22 2, 2Y, 1 [
2¥s [ 2] 1Y3 28 2, 13 ~ 7
R P el -
GND fio] 11] 275 . ‘ 15
19 17 N a
Top view
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Objective Specification

Octal inverting buffer (3-State) 74ABT240
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER - LINITS UNIT
Min Max
Vee DC supply voltage 45 55 v
\J Input voltage 0 Vee v
Vin High-level input voltage 2.0 v
ViL Input voltage 0.8 v
lTon 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"
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 \
™ DC input diode current V<0 18 mA
\J DC input voltage? -1.210 +7.0 \'
ok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 Vv
lo DC output current output in Low state 128 mA
Tatg 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.

November 21, 1989
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Octal inverting buffer (3-State) 74ABT240
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomp = +25°C Temb = 49°C | uni
Min | Typ Max Min Max
Vik Input clamp voltage Ve =4.5V; | k= -18mA 1.2 1.2 v
VCC =4.5V;| OH= -3mA; Vi=Vor VIH 25 25
Vou High-level output voltage Voc = 5.0V; loy=-3mA; V = V| or Viy 3.0 3.0 \Y
Vee =4.5V; loy=-32mA; V, = V| or Vi, 2.0 24 2.0
VoL Low-level output voltage Voo =4.5V; 1o = 64mA; V, =V or Viy 042 | 055 0.55 v
h Input leakage current Vec =55V; V= GND or 5.5V 001 | +1.0 +0 | pA
lozn | 3-State output High current | Vog =5.5V; Vo = 2.7V; V=V or Viy 5.0 50 50 HA
lozL 3-State output Low current Vec =5.5V; Vo =0.5V; V=V orVy, 50 | -50 -50 HA
lo Short-circuit output current! | Voo =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
lcch Vee = 5.5V; Outputs High; V, = GND or Vg 05 50 50 WA
=55V, V=G
oo Quiescent supply current Vec = 5.5V; Outputs Low; Vi = GND or Vg 24 30 30 | mA
Ve = 5.5V, Outputs 3-State;
1 cc ’ ’
ccz V, = GND or Vg 05 | 50 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 05 15 5 mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Moo input pin2 other inputs at Vg or GND; Ve = 5.5V 05 50 50 KA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 15 15 mA
NOTES:

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

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

November 21, 1989
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(3-State)

Advanced BiCMOS Products

FEATURES

Octal bus interface

3-State buffers

Output capability: +64 mA/-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 74ABT241 high-performance
BiCMOS device combines low static
and dynamic power dissipation with high
speed and high output drive.

The 74ABT241 device is an octal buffer
that is ideal for driving bus lines or buffer
memory address registers. The device
features two Output Enables (1@,
20E), each controlling four of the 3-
State outputs.

PIN CONFIGURATION

74ABT241

Octal buffer/line driver

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tormp = 25°C; GND = OV TYPICAL | UNIT
t Propagation dela!
PLH pagation delay C, =50pF; V... =5V 2.9 ns
L ' "CC :

toHL Apto Yy
clN Input capacitance vI =0Vor VCC 4 pF
COUT Output capacitance V= OV or VCC 7 pF
ICCZ Total supply current Outputs Disabled; VCC = 5.5V 500 nA

ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE

20-Pin Plastic DIP -40°C to +85°C 74ABT241N
20-Pin Plastic SOL -40°C to +85°C 74ABT241D

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

N and D Packages

10E bo] Vec
1Ao ho] 208
2Yo E 1Yo
1A4 E 2A,
2¥4 6] 1Y4

Ele.
ha] 1Y2
3] 2A2
f12] 1Y3
EzA,

GND

Top view

2 U o 18
. 14, E 1Y, 1
¢ A2 s 14
LY 1v, "

15 1 15
2A 2y

13 2 27
2A 2y

1 3 39
20E

19

EN

b

&

o

@

EN

I__‘
> v 18
16
14
12
[_.
v 9
7
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Octal buffer/line driver (3-State) 74ABT241
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER in LIMITS Wax UNIT
Vee DC supply voltage 45 5.5 \Y
\7 Input voltage 0 Vee \Y
Vin High-level input voltage 2.0 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
ABSOLUTE MAXIMUM RATINGS!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.5t0 +7.0 \Y
Ik DC input diode current Vi<0 -18 mA
\ DC input voltage? -1.210 +7.0 '
lok DC output diode current V<0 -50 mA
Vo DC output voltage? output in Off or High state 0510 +5.5 \%
lo DC output current output in Low state 128 mA
Ts[g 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.

FUNCTION TABLE PIN DESCRIPTION
INPUTS OUTPUT PIN NUMBER SYMBOL FUNCTION
10E | 1A 20E |2A | 1Y | 2Y, 2,4,6,8 1A,- 1A, | Datainputs
L H L L L 17, 15,13, 11 2A° - 2A3 Data inputs
L 18, 16, 14, 12 1Y0 - 1Y3 Data outputs
H L X z 4 3,5,7,9 2Y0 - 2Y3 Data outputs
1,19 10E, 20E | Output enables
10 GND Ground (0V)
20 Vcc Positive supply voltage

August 20, 1990
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Octal buffer/line driver (3-5tate) 74ABT241

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T'{:‘:;;goc UNIT
Min Typ Max Min Max
Vik Input clamp voltage Voo = 4.5V; 1 = -18mA 12 12 v
Voo =4.5V; loy=-3mA; V=V, or Vi 25 25
Vou High-level output voltage Vog =5.0V; I gy =-8mA; V=V, orVy, 3.0 3.0 v,
Ve = 4.5V; lgy=-32mA; V| = Vi or Viy 20 | 24 2.0
Voo Low-level output voltage Voo =4.5V; g =684mA; V| =V orVy 042 | 055 0.55 Vv
h Input leakage current Ve =5.5V; V; = GND or 5.5V 40.01 | +1.0 +10 | pA
lozn | 3-State output High current | Vg =5.5V; Vo = 2.7V; V| =V or Vi 50 50 50 A
lozL 3-State output Low current Vee =5.5V; Vo =0.5V; Vi =V or Viy 50 | -50 50 pA
lo Short-circuit output current! Vee =5.5V; Vg = 2.5V 50 | -100 | -180 50 | -180 | mA
loeH Vg = 5.5V; Outputs High; V; = GND or Vg 0.5 50 50 HA
leoL Vee = 5.5V; Outputs Low; V; = GND or Ve 24 30 30 mA

Quiescent supply current

Vee = 5.5V; Outputs 3-State;

leez V, = GND or Ve, 05 | %0 oo
i 1 v o GND, Ve < 55V 05 | 18 e
ee | et oy | e s || [w]|w
Outputs 3-State, one enable input at 3.4V, 05 15 15 mA

other inpuis 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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Preliminary Specification

Octal buffer/line driver (3-State)

74ABT241

AC CHARACTERISTICS
GND =0V; ty =t =2.5ns; G, = 50pF, R, = 500Q
LIMITS
Tomp = +25°C Tamb = 40°C to +85°C
SYMBOL PARAMETER WAVEFORM Vion = 45,0V Voo = +5.0V 20,5 UNIT
Min Typ Max Min Max
:PLH Propagation delay ] 1.0 26 4.1 1.0 4.6
PHL A oY, 1.0 29 42 1.0 46 ns
TpzH Output enable time 1.1 48 6.3 1.1 6.8
toz to High and Low level 2 1.3 4.3 5.8 1.3 6.8 ne
TpHz Output disable time 1.1 4.1 5.6 1.1 6.6
torz from High and Low level 2 1.0 3.9 5.4 1.0 5.9 ns
AC WAVEFORMS
(Vg =15V, V) = GND 10 3.0V)
“OE INPUT
Vi Vi
OE INPUT
A, INPUT
3.5V
Y" OUTPUT v +0.3v
oL
.- o
¥, OUTPUT Vou
Vo« 0.3v
Yn ourpuT Vu

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

ov

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

TEST CIRCUIT AND WAVEFORMS

Vou

PULSE
GENERATOR

CLI
_Tesl Circl;it For 3:S!al; Outputs

SWITCH POSITION
TEST SWITCH

closed

bz
t closed

PZL
All other open

DEFINITIONS

RL = Load resistor; see AC CHARACTERISTICS for value.

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

RT = Termination resistance should be equal to ZOUT of
pulse generators.

AMP (V)

t
90% v 20%

NEGATIVE Vi Vu

PULSE
10% 10%
_.l L_ ov
trn @)

|>—«"L )

tr )

I'_‘TLH )

o 90% 90% AMP (V)
PoLeR - Vu Vu
10% 10%
, tw \ ov
Viu=158v
input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate tw ta te

74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
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Octal buffer/line driver (3-State) 74ABT241
TPLH vs. TEMPERATURE (Tgw) TPHL vs. TEMPERATURE (Tonp)
Cy = 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
7ns Tns
6ns 6ns
5ns 5ns
Max Max
4ns 4ns
Typ@4.5V Typ@4.5V
3ns ——— Typ@5.5V 3ns I ———— Typ@5.5V
I ERE e, o, o 1
2ns 2ns
ins Min 1ns Min
Ons Ons
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (Tanw) TPHZ vs. TEMPERATURE (Tn)
Cy= 50pF, 1 Output Switching Cy= 50pF, 1 Output Switching
8ns 8ns
Tns Tns
Max
6ns 6ns
Sns Max 5ns - i, Typ@4.5V
——-r—‘—'—-::—— Typ@5.5V
4ans = Typ@asv 4ns =]
_——-4_——7-—
3ns = = Typ@s.5V 3ns
2ns 2ns
1ns Min 1ns Min
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (Tam) TPLZ vs. TEMPERATURE (Tamp)
Cy = 50pF, 1 Output Switching C = 50pF, 1 Output Switching
8ns 8ns
7ns Max Tns
6ns 6ns Max
L Typ@4.5V
5ns I —— 1 5ns e Typ@4.5V
T || |Tyeessv I e o o O
4ns I —— = - 4ns T e =] TYP@S.SV
3ns 3ns
2ns 2ns
Min
ins 1ns Min
Ons Ons -
-55 25 125 -55 25 125
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Preliminary Specification

Octal buffer/line driver (3-State)

74ABT241

TPLH vs. LOAD CAPACITANCE!
1 Output Switching, Ty,= 25°C
8ns
Tns
MAX
6ns ”’,
!
5ns =
”’ L Vce = 4,5V
|t - *
4ns =TT Vo = 5.5V
AT
3ns = =
- MIN
|| é" |t
2ns ‘——’___
1ins = s
Ons.
15pF  50pF 100pF 150pF 200pF

TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING!
Veg= 5.0V, Tump= 25°C, Cy= 50pF

8ns
ns
6ns MAX
L
5ns /"/
—
4ns TTLH TYP.
— TTHL TYP.
3ns —
=/_——-"‘/
2ns MIN
-——'—-—’
1ins
Ons:
1 Output 4 Outputs 8 Outputs

TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Typ,= 25°C

8ns
, |4 MAX
ns >~
A
6ns ]

7 Vee = 4.5V
5ns > = — ’:/ Vee = 5.5V
. // - ,/”’ |1

ns ‘/ ///'/’/
1
3ns ‘ /,/ > MIN
1 Lt
2ns ——
1ns =T |
Ons
15pF  50pF 100pF 150pF 200pF

TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING'
Vo= 5.0V, Tumy= 25°C, C = 50pF

8ns
7ns

MAX
6ns

/
Sns i
| TPHLTYP.
fns L —1] TPLHTYP
3ns — '
"1

MIN

2ns
T
ins
Ons
1 Output 4 Outputs 8 Outputs

NOTES:
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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Octal buffer/line driver (3-State) 74ABT241
VOHV & VOLP! vs. LOAD CAPACITANCE® VOHP & VOLV2 vs. LOAD CAPACITANCE®
Vee=5.0V, Vj=0V 1o 3V V= 5.0V, Vjy=0Vto 3V
4V 6V
MAX
MAX
3V 4av _—125°C
125°C —— 25°C
o 2 EEm R
MIN
2V MIN 2v
iV E@g :g ov MAX
T 125°C
= 25
MIN -55°C
oV -2V MIN
15pF  S50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL® VOH vs. iOH®
Vo= 5.0V, Tamp= 25°C Vee=5.0V, Tye=25°C
1 Output LOW 1 Output HIGH
MAX MAX
A TYP OmA TYP
7 — % re it
/ Ve 1 b |~ //
SOmA / /, .30mA / //
/ 1/ [ AV
/ . MIN ,/ / /
/1 / % 1V
aomA / -60mA / /
/ AV 4N%
/ / / / /
1/ /
30mA -90mA
/] /
OmA ~120mA
0.2v 0.5V 1.0V 2.0v 2.4V 2.8V 3.2v 3.6V
NOTES:
1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)

voltage induced on a quiescent low-level output during switching of other outputs.

2. VOHP isdefined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-level output during switching of other outputs.

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test.
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Status

Product Specification

(3-State)

Advanced BiCMOS Products

74ABT244

Octal buffer/line driver

FEATURES QUICK REFERENCE DATA
e Octal bus interface CONDITIONS
. 3-State buffers SYMBOL PARAMETER Tomp = 25°C; GND = OV TYPICAL | UNIT
« Output capability: +64 mA/-32mA :PLH ;ro&agation delay C, = 50pF; Vg = 5V 29 ns
+ Latch-up protection exceeds 500mA PHL n_n
per Jedec JC40.2 Std 17 Cn Input capacitance Vi=0VorVg. 4 pF
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and Cout Output capacitance V;=0Vor Ve, 7 pF
200 V per Machine Model
| Total supply current Outputs Disabled; V.~ = 5.5V 500 nA
DESCRIPTION cez e
The 74ABT244 high-performance
BiCMOS dgwce comt?lngs Ipw st?xtlc ) ORDERING INFORMATION
and dynamic power dissipation with high
speed and high output drive. PACKAGES TEMPERATURE RANGE ORDER CODE
20-Pin Plastic DIP -40°C to +85°C 74ABT244N
The 74ABT244 device is an octal buffer n Faste o
that is ideal for driving bus lines or buffer ) ! N o
memory address registers. Theﬂavice 20-Pin Plastic SOL -40°C to +85°C 74ABT244D
features two Output Enables (10E,
20E), each controlling four of the 3-
State outputs.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages 1A 1Y,
2 U 218 1]
. 1A, v, =
g Lo N -
2 18
Ao [-_;H 6 A2 Y2 44 A B 16
o [ 1A 1Y,
1A, E 8 3 342 6 14
2Y, E 1 168 > 2 12
1A, E 7 D ¥, w o
2Y2 [7]
2A 2y
13 [o} 15 __—|' >; s ] C
2 [ 2a, 2v, n > vil—2
13 —k 7 13 7
GND E " 2A, E 2Y, 15 5
20E 17 3
Top view 19 D‘—
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Philips Components BICMOS Products Product Specification
Octal buffer/line driver (3-State) 74ABT244
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER - LimMITS UNIT
Min Max
Voo DC supply voltage 45 55 v
Vi Input voltage 0 Vee \'
Vin High-level input voitage 2.0 v
ViL Input voltage 0.8 v
Tou 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'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \Y
Ik DC input diode current Vi<0 -18 mA
Vi DC input voltage? -1.21t0 +7.0 Y
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.51t0 +5.5 \"
lo DC output current output in Low state 128 mA
Tstg 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.

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 17,15, 13, 11 2Ao- 2A3 Data inputs
L H L H H H 18, 16, 14, 12 1Y0 - 1Y3 Data outputs
H X H z z 3,5,7,9 2Y0 - 2Y3 Data outputs
1,19 10E, 20E Output enables
10 GND Ground (0V)
20 VCC Positive supply voltage
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Product Specification

Octal buffer/line driver (3-State) 74ABT244
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS T = 425°C T-a;b Z;fg’c UNIT
+
Min | Typ Max | Min | Max
Vik Input clamp voltage Vec =4.5V; | x=-18mA 1.2 42 v
VCC =45V, 'OH =-3mA; V| = V||_ or V|H 25 25
Vou High-level output voltage Veg =5.0V; I oy =-8mA; V=V orViy 3.0 3.0 v
Vg =4.5V; lgy=-32mA; V| = V| or Vi 2.0 24 2.0
VoL Low-level output voltage Voo =4.5V; 1o =64mA; V| = V) or Vi, 042 | 055 0.55 \
I Input leakage current Vee =5.5V; V= GND or 5.5V +0.01 | +1.0 +1.0 pA
lozn | 3-State output High current | Vog =5.5V; Vo =2.7V; V| =V orViy 5.0 50 50 HA
lozL 3-State output Low current Voo =5.5V; Vo =0.5V; V=V orVy -50 | -50 -50 pA
lo Short-circuit output current! | Veg = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lech Vg = 5.5V; Outputs High; V, = GND or Vg 05 | 50 50 | pA
| =55V; V=
coL Qui 1t supply current Ve = 5.5V; Outputs Low; V, = GND or Vo 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
| cc ’ H
coz Vi 2 GND or Veg 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,
Alee 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.

August 20, 1990
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Octal buffer/line driver (3-State) 74ABT244
AC CHARACTERISTICS
GND =0V; tg =tp =25ns; CL = 50pF, RL= 500Q
LIMITS
Tamb = +25°C Tamp = -40°C to +85°C
SYMBOL PARAMETER WAVEFORM Ve 2 5.0V Vi = +5.0V 0.5V UNIT
Min Typ Max Min Max
ol Propagation delay 1 1.0 26 4.1 1.0 46
tonL Ao, 1.0 29 4.2 1.0 46 ns
tozn Output enable time 2 1.1 3.1 46 1.1 5.1
pzL to High and Low level 2.1 41 5.6 2.1 6.1 ns
Tonz Output disable time 5 2.1 4.1 56 2.1 6.6
oLz from High and Low level 1.7 3.7 5.2 1.7 5.7 ns
AC WAVEFORMS

(Vyy = 1.5V, V,y = GND 0 3.0V)

nOE INPUT

A, INPUT

3.5V

Y, OUTPUT v, +03v
— oL
vﬂ.
Y, OUTPUT You
) VO“ -0.3v
Ya 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
TEST CIRCUIT AND WAVEFORMS
k |
90% tw o MMM
peeamve | v u
10% 10% ov
L—‘YML @) _4 L—‘rm @)
Test Circuit For 3-State Outputs r—' T ) r—'“‘- ""AMP W
SWITCH POSITION vosmve | /) ° -
PULSE W M
TEST SWITCH 10% 10%
F ty d ov
to 2 closed
V,, =15V
oz closed M
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
R, = Loadresistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | t,, g te
see AC CHARACTERISTICS for value. 72ABT a0V TH 500ms| 2.5 2.5
RT = Termination resistance should be equal to ZOUT of : z ns| &.9ns | <. J

pulse generators.

I
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Octal buffer/line driver (3-State) 74ABT244
TPLH vs. TEMPERATURE (Tgany) TPHL vs. TEMPERATURE (Tgn)
Cy= 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
7ns Tns
6ns 6ns
5ns 5ns
Max Max
4ns 4ns
Typ@4.5V
3ns Typ@4.5v 3ns = Typ@5.5V
Typ@5.5V I N e o o g
2ns 2ns
1ns Min 1ins Min
Ons Ons
=55 25 125 =55 25 125
TPZH vs. TEMPERATURE (T ) TPHZ vs. TEMPERATURE (T3)
Cy = 50pF, 4 Outputs Switching C, = 50pF, 4 Outputs Switching
8ns 8ns
Tns 7ns
Max
6ns 6ns
Sns Max 5ns Typ@4.5V
Typ@5.5V
4ns Typ@4.5V 4ns B yp@!
3ns Typ@5.5V 3ns
2ns 2ns Min
ins Min 1ns
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (Tgnw) TPLZ vs. TEMPERATURE (Tym)
Cy = 50pF, 4 Outputs Switching C = 50pF, 4 Outputs Switching
8ns 8ns
7ns 7ns
6ns Max 6ns Max
Sns Typ@4.5V 5ns
Typ@4.5V
4ns = Typ@5.5V 4ns I ——— = Typ@5.5V
3ns 3ns
2ns Min 2ns Min
ins 1ns
Ons Ons
-55 25 125 -55 25 125
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Octal buffer/line driver (3-State) 74ABT244
TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tyu,= 25°C 1 Output Switching, Tan,= 25°C
8ns 8ns
} A MAX
Tns Tns -
pad
6ns = MAX 6ns 1
Lt L1+ R
=] 5 - L Voo s S5V
Sns A ns ra L Vee = 5.5V
s T VIS ans - ==
ns =5.
”==EEE:=—-’ Vee = 5.5V Prg A;;E;/z
3ns == 3ns >~ = MIN
L
|t MIN 4 /;/ "”/
2ns B ’_—”__,__ 2ns ”"_’M
ins =t 1ns |- T
Ons Ons
15pF  50pF 100pF 150pF  200pF 15pF  50pF 100pF 150pF  200pF
TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING!
Veg= 5.0V, Tamu= 25°C, C = 50pF Vee= 5.0V, Tymp= 25°C, C = 50pF
8ns 8ns
ns Tns
MAX
éns MAX 6ns
5ns l// Sns — TPHL TYP.
= .
/_/' TTLHTYP. / — |y
4ns == TTHL TYP. 4ns ——
[ i —— | lvPLHTYP.
3ns =] 3ns o
L= [t
MIN MIN
2ns 2ns —
ins S ins &
Ons Ons
1 Output 4 Outputs 8 Outputs 1 Output 4 Outputs 8 Outputs
NOTES:

1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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Octal buffer/line driver (3-State) 74ABT244
VOHV & VOLP? ve, LOAD CAPACITANCE® VOHP & VOLV2 vs. LOAD CAPACITANCE®
Vo= 5.0V, Viy=0V 1o 3V Vee= 5.0V, V=0V to 3V
4v 6V
MAX
MAX
_—125°C
— — 25°C
3v - av %%g_a\ 5
== 55 °C
MIN
2V MIN 2v
MAX
1V . \152 % ov MAX
ssec 125°C
- = ‘o8
MIN N | 23
ov -2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. IOH3
Vo= 5.0V, To= 25°C Vee= 5.0V, Tomy= 25°C
1 Qutput LOW 1 Output HIGH
A e - Los omA — = I':\fg
Y, L—"] / / /|
/ // / i f //
OmA -30mA S
/ |/ N e
MIN Ly Vd /
/LA NI
60mA / -60mA 7 / /
/ / /
/1/ [ /
ImA / / / -90mA /
/ /
OmA:- -120mA
0.2v 0.5V 1.0V 2.0V 24V 2.8V 32V 3.6V

NOTES:

1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)
voltage induced on a quiescent low-level output during switching of other outputs.

2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-level output during switching of other outputs.

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test.
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Advanced BiCMOS Products

74ABT245

Octal transceiver with
direction pin (3-State)

FEATURES QUICK REFERENCE DATA
+ Octal bidirectional bus interface CONDITIONS
. 3.State buffers SYMBOL PARAMETER Yo = 25°C; GND = OV TYPICAL | UNIT
+ Output capability: +64 mA/-32mA toLH Propagation delay C, =50pF; V... = 5V 2.9 ns
. t A toB ,orB toA L cc
» Latch-up protection exceeds 500mA PHL n_"n n_n
per Jedec JC40.2 Std 17 CDIR, oF Input capacitance V)=0Vor Ve, 4 pF
+ ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and cI/O 1/O pin capacitance VI =0Vor VCC 7 pF
200 V per Machine Model
ICCZ Total supply current Outputs Disabled; VcC =5.5V 500 nA
DESCRIPTION
The 74ABT245 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 1o +85°C 74ABT245N
Th.e 74ABT2.45 devige is an octal trans- 20-Pin Plastic SOL 10°C 10 +85°C 74ABT245D
ceiver featuring noninverting 3-State bus
compatible outputs in both send and
receive directions. The control function
(continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
1 —_— 19 G3
(D a i % 10 T ~J3EN1 (BA)
o 3] 20] Vee 2 - 18 _‘Ea EN2 (AB)
Ao [2f 9] oE ho “/f < P B [
17 2 14 18
A [ 18] B, Lo Ve %Jm —Ev j—
- D a2v
Az [4 7] B4 a7 —<_[ 5 3 17
A2 L8 ] B2 Sy ]§ s 4 16
3 '7\] By PEY <p——
Ag E 15] Ba . ~— 14 5 15
As [ 4] B4 i e ZI—] Ba 14
S —6—4—> A
%s [ 3] 85 TR Z—l B 7 13
— i ta>——
A7 [9 E] Bg s 5 ]|l/( —12 8 12
GND o} 1] By N :] ) 9 4 1
T | -2 | O o
Top view ~




Philips Components BiICMOS Products

Product Specification

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

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

cascading and a Direction (DIR) input
for direction control.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \Y
\ Input voltage 0 Vee Y
Viy High-level input voltage 2.0 v
\ 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
Tamo Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 v
Ik DC input diode current V<0 -18 mA
v DC input voltage? -1.210 +7.0 v
Tok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.510 +5.5 \
lo 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.

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

FUNCTION TABLE PIN DESCRIPTION
INPUTS INPUTS/OUTPUTS PIN NUMBER SYMBOL FUNCTION
OE | DIR A, B, 1 DIR Direction control input
L L A=B | Inputs 2,3,4,5 R : :
L H Inputs B=A 6.7.89 Ao A7 Data inputs/outputs (A side)
H X 4 z 18, 17,16, 15 ] .
14, 13,12, 11 B, - B7 Data inputs/outputs (B side)
19 OE Ouput enable
10 GND Ground (0V)
20 VCC Positive supply voltage
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Octal transceiver with direction pin (3-State) 74ABT245

DC ELECTRICAL CHARACTERISTICS

LIMITS
— 250 Tamp = +40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C mb =20 | uNiT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vog = 4.5V; 1 = -18mA 1.2 12 v
Voc = 4.5V | g = -3mA; V= Vi or Vi 25 25
Vou High-level output voltage Ve =5.0V;igy=-3mA; V=V orVy 3.0 3.0 Y
Vee = 4.5V, 'OH =-32mA; V| = VIL or V|H 2.0 24 2.0
Vou Low-level output voltage Voc =4.5V; 1oL =64mA; V) =V or Viy 0.42 | 0.55 0.55 \%
l Input leakage current Vee =5.5V; V, = GND or 5.5V +0.01 | +1.0 +1.0 WA
i +lozn | 3-State output High current | Vg =5.5V; Vo =2.7V; V=V or Viy 5.0 50 50 HA
it +1ozL | 3-State output Low current Veg =5.5V; Vg = 0.5V; V| =V or Viy 5.0 | -50 -50 HA
lo Short-circuit output current! Ve =5.5V; Vg =25V -50 | -100 | -180 -50 | -180 mA
lecH Vec = 5.5V; Outputs High; V; = GND or Ve 05 50 50 RA
| Ve = 5.5V; Outputs ;Vi=GNDorV
et Quiescent supply current e = 5.5V; Outputs Low: V or Vec 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
i cc ; Outpl i
ccz V[ = GND or Veg 0.5 50 50 pA
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,
Alee input pin2 other inputs at Vg or GND; Vge = 5.5V 0.5 50 50 HA
t ble input at 3.4V,
Outputs 3-State, one enable input a 05 15 15 A

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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Product Specification

Octal transceiver with direction pin (3-State)

AC CHARACTERISTICS
GND =0V, tR = 'F = 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tamb = +25°C Tamp =~40°C to +85°C UNIT
SYMBOL PARAMETER WAVEFORM Veg = 45,0V Voo = +5.0V 0.5V
Min Typ Max Min Max
t Propagation dela
PLH pag Y 1.0 26 41 1.0 46
PHL AjtoBjorB oA, ! 1.0 29 4.2 1.0 46 ne
t Output enable time
PZH P 1.3 33 4.8 1.3 5.3
toz to High and Low level 2 23 43 58 23 63 ns
t Output disable time
PHZ put 27 47 6.2 27 7.2
torz from High and Low level 2 23 43 58 23 63 ns
AC WAVEFORMS

(Vg =15V, V,y = GND to 3.0V)

Waveform 1. Waveforms Showing the Input to Output
Propagation Delays

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

TEST CIRCUIT AND WAVEFORMS

m
PULSE o
GENERATOR

Test Circuit For 3:State Outputs
SWITCH POSITION

TEST SWITCH
toLz closed
tPZL closed

All other open
DEFINITIONS

Load resistor; see AC CHARACTERISTICS for value.

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

RT = Termination resistance should be equal to ZOUT of

pulse generators.

AMP
90% 90% i

NEGATIVE Vi Vu

PULSE
10%. 10%
5[y
tow @)

tr @)
r—'TLM @) r_l-m_ @,)
90% 90% ANP (V)
Pose | Avu Vu
10% 10%
L tw 2 ov
\/ — 1 E\
Vg = 1.5V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | 1, ta S
74ABT 3.0v 1MHz 500ns| 2.6ns | 2.5ns
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Octal transceiver with direction pin (3-State) 74ABT245
TPLH vs. TEMPERATURE (Tams) TPHL vs. TEMPERATURE (Tam)
Cy = 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
7ns 7ns
6ns 6ns
5ns 5ns
Max Max
4ns 4ns
Typ@4.5V
3ns Typ@4.5V 3ns - Typ@5.5V
Typ@5.5V (I I e, o g
2ns 2ns
1ins Min 1ns Min
Ons Ons L
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (T ) TPHZ vs. TEMPERATURE (Typ)
C, = 50pF, 4 Outputs Switching C, = 50pF, 4 Outputs Switching
8ns 8ns
7ns 7ns Max
6ns 6ns
T 5V
sns Max 5ns YP@4
|ttt Typ@5.5V
4ns Typ@4.5V 4ns - YP@
3ns Typ@5.5V 3ns
Min
2ns 2ns
ins Min 1ns
Ons Ons
-55 25 125 =55 25 125
TPZL vs. TEMPERATURE (T ) TPLZ vs. TEMPERATURE (T )
Cy = 50pF, 4 Outputs Switching C, = 50pF, 4 Outputs Switching
8ns 8ns
7ns 7ns
Max Max
6ns 6ns
5
ns Typ@4.5V Sns RERE Typ@4.5v
4ns Typ@5.5v ans NS e es= Typ@S.5V
3ns 3ns
Min Min
2ns 2ns
ins 1ns
Ons Ons
-55 25 125 -55 25 125
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Octal transceiver with direction pin (3-State)

74ABT245

TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING?
Voc= 5.0V, Tamy= 25°C, C, = 50pF

TPLH vs. LOAD CAPACITANCE!
1 Output Switching, Toqw= 25°C
8ns
7ns
6éns = MAX
Lt 1|
Sns I
P ol Vee = 4.5V
4ns = Vee = 5.0V
| et VeC = 5.5V
B
3ns % ,J
L1 MIN
2ns T EEE— et
=11
ins =
Ons
15pF  50pF 100pF 150pF 200pF

8ns
7ns
éns MAX
Sns //

L —] TILHTYP.
4ns —==TTHL TYP.

e sl
3ns
MIN
2ns —
ins
Ons
1 Output 4 Outputs 8 Outputs

TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tg,= 25°C

8ns
|4 Max
7ns L~
///
6ns
/// Vee = 4.5V
s o Sl
C = .
4 L /52;”
ns =
+ B===
3ns > = MIN
1 1
=T B
2ns -
—"”—
|t gt
ins =
Ons.
15pF  50pF 100pF 150pF 200pF

TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING!
Vee=5.0V, Tyw= 25°C, C = 50pF

8ns
7ns
MAX
6ns
/
Sns TPHL TYP.
4ns = TPLHTYP.
)/ ] ///
3ns . —
2ns — MIN
[—
A"—}—"‘
1ins
Ons
1 Output 4 Outputs 8 Outputs

NOTES:
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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Octal transceiver with direction pin (3-State) 74ABT245
VOHV & VOLP' vs. LOAD CAPACITANCE® VOHP & VOLV?2 vs, LOAD CAPACITANCE?
Vee= 5.0V, V=0V to 3V Vo= 5.0V, Vjy=0V to 3V
av 6V
MAX
MAX
£= MIN
2v MIN 2v
MAX
1V \ugg % ov MAX
7 sse ™ / 125°C
T £ 25C
ov MIN 2V i 55°C
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. IOH3
Vo= 5.0V, Topp= 25°C Vo= 5.0V, Tomy= 25°C
1 Output LOW 1 Output HIGH
o e e omA - I’:y:‘ﬁ‘
| A / ] ,/ ,///
oA / / -30mA /| '/
/ VT
/1 . .y
mA [/ -60mA A A
/ 2404
/[ /) N
/ N /
0mA -90mA |/
/
omA -120mA
0.2v 0.5V 1.0V 2.0V 24V 28V 32V 36V

NOTES:

1. VOHVisdefined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)
voltage induced on a quiescent low-level output during switching of other outputs.

2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-level output during switching of other outputs.

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test.
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74ABT273

Date of Issue | August 20, 1990

Octal D-type flip-flop

Status Preliminary Specification
Advanced BiCMOS Products
FEATURES QUICK REFERENCE DATA
+ Eight edge-triggered D-type flip-flops CONDITIONS
. Buffered common clock SYMBOL PARAMETER Tome = 25°C; GND = OV TYPICAL | UNIT
+ Buffered asynchronous Master Re- toLn Propagation delay C| = 50pF; Vg = 5V 5.4 ns
set tonL CPtoQ L C
. S'ee 74ABT377 for clock enable ver- C‘N Input capacitance VI —0Vor Vcc a5 pF
sion
» See 74ABT373 for transparent latch Cour Output capacitance V,=0Vor Vg, 7 pF
version
« See 74ABT374 for 3-state version 'CCZ Total supply current Outputs Disabled; VCC =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 - - N N
buffered 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  PIN DESCRIPTION
state of each D input, one setup time NAME AND FUNCTION
before the Low-to-High clock transition, PIN NUMBER SYMBOL -
is transferred to the corresponding flip- 1 cP Clock Pulse input (active rising edge)
flop's Q output. 13:?,12,’ 1,7?18 Do' D7 Data inputs
All outputs will be forced Low independ- 2,5,6,9 Q.-Qq
ently of Clock or Data inputs by a Low 12, 15, 16, 19 o7 Data outputs
voltage level on the MR input. The de- 1 MR Master Reset input (active-Low)
vice is useful for applications where the
10
true output only is required and the CP GND Gmf’.nd o
and MR are common elements. 20 Voo Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
1
MR 1! 20] Vec N R
00 E m 07 c r
o, [3] 18] O 3478 13141718 3 _Jo | 2
D4 E Ds I I | I I i I J 4| 5
e, [3] 6] Q6 I D, o, b, 0, D, D D D, . X
Q, E 15] a5 1 —dmr . .
D, E m Dy 9,0,0,0,0,0,0,Q, — —
o, [8 D 11T B =
3 : m 4 2I5 6I911151L1L
e, [9] 2] Q, 1| 15
anp fi0] 1] cp 17 16
Vg =Pin20 1 1
Top View GND = Pin 10 — —
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Octol D Flip-Flop 74ABT273
LOGIC DIAGRAM
D, D, D, D, D, D, D, D,
3 4 Y] (8) (13) (14) (17) (18)

CP(H)——Dc- * 9 o ' > >
LDQ-LDQ—LDQ—L Q_LDQ—]'DQ—I- Hl|Hp an

D D Q
D cp scp bcp &cp > cp Hep Bcp b cp
Rp Rp Rp Rp Rp Rp Rp Rp
P i e e i e o e ol e 6
) (5) (6) 9 (12) (15) (16) (19)
Voo = Pin20
Gﬁ%_,,:‘w Q, Q, Q, Q, Q, Q; Qg Q,
FUNCTION TABLE
INPUTS OUTPUTS
pr— OPERATING MODE
MR CP D, Q,-Q,
L X X L Reset (clear)
H i h H Load "1"
H T | L Load "0"
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level
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

ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510+7.0 \'
ik DC input diode current Vi<0 -18 mA
\J DC input voltage? -1.2t0 +7.0 Y
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +56.5 \Y
lo DC output current output in Low state 128 mA
Tatg 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octol D Flip-Flop 74ABT273

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 5.5 v
A/ Input voltage 0 Vee \
Vi High-level input voltage 20 \
ViL Input voltage 08 \'%
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
Tamo Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T.;,:,;;gc UNIT
Min Typ Max Min Max
Vik Input clamp voltage Vee =4.5V; | |k =-18mA -1.2 -1.2 %
Vg = 4.5V; Loy =-8mA; V= V_or Vi 25 25
Vou High-level output voltage Vee =5.0V; loy=-3mA; V=V orViy 3.0 3.0 \Y
Vg = 4.5V; 1 gy =-32mA; V, =V or Vy 20 | 24 20
Voo Low-level output voltage Vec =4.5V; 1o =64mA; V, =V orV)y 042 | 055 0.55 \'
I Input leakage current Vee =5.5V; V= GND or 5.5V $0.01 | +1.0 +1.0 HA
lo Short-circuit output current! | Vgc = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
leeH Vec = 6.5V; Outputs High; V| = GND or Ve 0.5 50 50 HA
Tog | Cuiescentsupply cutent 1 e tuts Low: V, = GND or Vg 24 | 30 30 | mA
Alee ilr\l‘;ﬂitﬁ:i?x;| supply current per Zﬁ;ir&zN (Bne input at 3.4V, other inputs 05 15 i5 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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Octol D Flip-Flop 74ABT273
AC CHARACTERISTICS
GND =0V; tg =tg= 2.5ns; CL = 50pF, F\L= 500Q
LIMITS
Tamy = +25°C Tomp =40°Clo +85°C | UNIT
amb = =
SYMBOL PARAMETER WAVEFORM Voo = +5.0V "\'/‘bcc = 45.0V 20.5V
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 150 200 150 MHz
:PLH Propagation delay Waveform 1 22 42 5.7 22 6.2 ns
PHL CPtoQ, 3.1 5.1 6.6 3.1 7.1
t .
PHL ;’;‘:aggmn delay Waveform 2 24 | 44 6.2 2.4 6.7 ns
o n
AC SETUP REQUIREMENTS
GND =0V, th=tg= 2.5ns; CL = 50pF, F(L= 500Q
LIMITS
Tomp = +25°C Tomp = 40°Cto 485°C | UNIT
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Voo = +5.0V 0.5V
Min Typ Max Min Max
t.(H) Setup time, High or Low 1.0 1.0
S ’ B .
() D, to CP Waveform 3 ‘s s ns
t.(H) Hold time, High or L 1.0 1.0
h , High or Low
(L) D, to CP Waveform 3 1.0 10 ns
ty(H) Clock Pulse width 3.3 33
\J
t (L) High or Low Waveform 1 33 33 ns
Master Reset Pulse width,
t,(L) Low Waveform 2 35 35 ns
Recovery time
toec MR to CP Waveform 2 7.5 8.0 ns
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Octol D Flip-Flop 74ABT273
AC WAVEFORMS
MR RVm Vi
twi(b) ™t Rec
cP Vi
; "t pHL
Qp Vi M an v,

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

Waveform 2. Master Reset Pulse Width,
Master Reset to Output Delay and
Master Reset to Clock Recovery Time

to(H) .

o2

cpP Vi

VVW///%

th(L)

K Vm

Vm

t,(H) ts(b)

Waveform 3. Data Setup And Hold Times

NOTE: For all waveforms, VM =1.5V.

The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Vec
I o
Viy Vour P

R
cll L
Test Circuit For 3-State Outputs

SWITCH POSITION
TEST SWITCH

to 7 closed

bz
All other

DEFINITIONS

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 ZOUT of
pulse generators.

closed
open

L=
CL=

FLI_=

90% I tw 1 wow  AMPO)
pEEse | X "
10% 10% ov
. B —
l’_‘m« @) I'_‘nL )
90% 90% AMP (V)
S | v
10% 10%
r ty | ov
VM =15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate tw ta te
74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
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Date of Issue | August 20, 1990

Status Product Specification

Advanced BiCMOS Products

FEATURES

« 8-bit Transparent Latch
« 3-State Output Buffers
« Output capability:+64mA/-32mA

74ABT373

Octal D-type transparent
latch (3-State)

QUICK REFERENCE DATA

. CONDITIONS
+  Latch-up protection exceeds 500mA EYMBOL PARAMETER T . =25°C: GND = OV TYPICAL | UNIT
amb = 3 =

per JEDEC JC40.2 Std 17
« ESD protection exceeds 2000 V per 'L gmpagaf'm delay C, =50pF; Voo =5V 4.0 ns

MIL STD 883C Method 3015.6 and torL n 1%

200 V per Machine Model Ci Input capacitance V,=0Vor Vg 4 pF
DESCRIPTION Cout Output capacitance V,=0VorVee 7 pF
The 74ABT373 high-performance BiC-

MOS device combines low static and ccz Total supply current | Outputs Disabled; V. = 5.5V 500 nA
dynamic power dissipation with high
speed and high output drive.
The 74ABT373 device is an octal trans-
parent latch coupled to eight 3-state ORDERING INFORMATION
output buffers. The two sections of the PACKAGES TEMPERATURE RANGE ORDER CODE
device are controlled independently by
Enable (E) and Output Enable (OE) 20-pin plastic DIP -40°C to +85°C 74ABT373N
control gates.
20-pin plastic SOL -40°C to +85°C 74ABT373D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
]
— 1 EN
oE [1 120] Voo "
c1
Qo E 19| Q4 r
D, [3 18] D, 347 8131817 3 _Jo p w2
o, 4 i o AEEEEAE | s
ay [3 5] . . D, D, D, D, D, D D¢ D , .
1 7|
a [s] 5] a5 1 —qoE s | 3
0, [7] 14] D 9,9, 0,0,Q,0,0, 0, - i
0, [ ) o, TTTTT]
14 15
as [3) 2] o, 256 912151619
GND E E E 17 16
VCC =Pin20 18 19
Top view GND = Pin 10 ]

56




Philips Components BICMOS Products

Product Specification

Octal D-type transparent latch (3-State)

74ABT373

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.

PIN DESCRIPTION

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 NUMBER SYMBOL NAME AND FUNCTION
1 OE Output enable input (active Low)
3,4,7 8,13 .
14,17, 18 Do— D_/, Data inputs
2,5,6,9, 12
18,16,19 Qo— 07 3-State Outputs
11 E Enable input (active High)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE, 74ALS373
INPUTS INTERNAL OUTPU
— T TPUTS OPERATING MODE
OE E D, REGISTER Q,-Q,
L H L L L .
L H H H H Enable and read register
t i rll ll:l b Latch and read register
L L X NC NC Hold
H L X NC z f
H H D, D" z Disable outputs

High voltage level
Low voltage level

No change

Don't care

High impedance “off” state
High-to-Low E transition

ENXZT OIS I
[e]
U N S A A}

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

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

LOGIC DIAGRAM
D, D, D, D, D, D D, D,
3 4 13 14 17 18
LD Lp Lip LUp Lp Lo Uo Lip
Q e @l HE @} HE alq HE

—HE 6] —E
E

o]
I—

]

m

ol

T

]

m

ol

T

LEN
o>

OE
L 5 6 |9‘ 12 16 1o
L
Voo =Pin20 Q, Q, Q, Q, Q, Qg Qg Q,
GND = Pin 10
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Octal D-type transparent latch (3-State) 74ABT373

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voiiage 4.5 55 v
\J Input voltage 0 Vee \Y
Viy High-level input voltage 2.0 \Y
ViL Input voltage 0.8 v
lou High level output current -32 mA
oL 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!
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 voltage2 -1.210+7.0 \
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \%
lo DC output current output in Low state 128 mA
Tag 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal D-type transparent latch (3-State) 74ABT373
DC ELECTRICAL CHARACTERISTICS
LIMITS
0 Tomb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C “‘o +85°C UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Ve =4.5V; 1 k=-18mA 1.2 12 v
Vec =4.5V; loy=-3mA; V=V orVy 25 25
Vou High-level output voltage Vee =5.0V; loy=-3mA; V= V) or Viy 3.0 3.0 v
Voo = 45V; 1 gy = -32mA; V, = Vy_or Vi 20 | 24 20
Voo Low-level output voltage Vec =4.5V; g =64mA; V=V, or V| 042 | 055 0.55 \"
h Input leakage current Vec =5.5V; V)= GND or 5.5V +0.01 | +1.0 1.0 pA
lozn | 3-State output High current | Ve =5.5V; Vg =2.7V; V= V) orVy 5.0 50 50 pA
lozL 3-State output Low current Ve =5.5V; Vo = 0.5V; V) =V or V, 50 | -50 50 pA
lo Short-circuit output current! | Voo =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lecn Vgc = 5.5V; Outputs High; V, = GND or Vg 05 | 50 50 | pA
Vee =5.5V; V=
looL Quiescent supply current 'cc = 5.5V; Outputs Low; V| = GND or V¢ 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
| CcC ) )
ccz Vi = GND or Veg 05 | 50 50 | pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
Al
€ | input pin at Vg or GND 05 | 15 15 | mA
NOTES:

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

2. This is the increase in supply current for each input at 3.4V.
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Octal D-type transparent latch (3-State)

74ABT373

AC CHARACTERISTICS
GND =0V; tg =t = 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tomp = +25°C Tomy =-40°Cto +85°C | UNIT
SYMBOL PARAMETER WAVEFORM Vo = +5.0V Ve = 45.0V£0.5V
Min Typ Max Min Max
T -
(FLH Propagation delay Waveform 2 19 39 5.4 1.9 5.9 ns
PHL D, toQ 2.2 4.2 5.7 2.2 6.2
t P i
PLH ropagation delay 26 48 6.1 2.2 6.6
tHL EtoQ Waveform 1 3.2 5.2 6.7 32 7.2 ns
tozh Output enable time Waveform 4 1.2 32 4.7 1.2 5.2 ns
ozt to High and Low level Waveform 5 2.7 4.7 6.2 2.7 6.7
tohz Output disable time Waveform 4 25 4.9 6.4 25 6.9 ns
PLZ from High and Low level Waveform § 2.0 45 6.0 2.0 6.5
AC SETUP REQUIREMENTS
GND =0V; th=tg= 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tamb = +25°C Tamb = ~40°C to +85°C
SYMBOL PARAMETER WAVEFORM Ve = +5.0V Ve = +5.0V 0.5V
UNIT
Min | Typ Max Min Max
t_(H) Set-up time 1.9 1.9
S Waveform 3 . :
(L) D toE 15 15 ns
t (H) Hold time 1.0 1.0
h . .
‘h(L) Dn toE Waveform 3 10 10 ns
H E pulse width,
tw(H) High or Low Waveform 1 33 33 ns
AC WAVEFORMS
(Vy =15V, V, = GND 10 3.0V)
Waveform 1. Propagation Delay, Enable to Output, Waveform 2. Propagation Delay for Data to
and Enable Pulse Width. . Outputs.
D, ¥ 7\ R
~ DA W i
ty(H) N tH s L)
E Vu )L / b
Waveform 3. Data Setup and Hold Times.
OF Vy Vu
tpzL tpz
Qn Vu VoL +03V
o
‘Waveform 4. 3-State Output Enable Time to High Waveform 5. 3-State Output Enable Time to Low
Level and Output Disable Time From Level and Output Disable Time from
High Level. Low Level.
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Octal D-type transparent latch (3-State) 74ABT373

TEST CIRCUIT AND WAVEFORMS

k
prony tw d o AMP (V)
o
GENERATOR PULSE
10% 10% ov
Ty @) 4 L—'nu t,)
Test Circuit For 3-State Outputs r_'“" e —1 r- e e »
SWITCH POSITION posmve | /) ** ~
PULSE L] ]
TEST SWITCH 10% 10%
tw 1 ov
to 7 closed
V,, =15V
toz closed M
Input Pulse Definition
All other open
DEFINITIONS INPUT PULSE REQUIREMENTS
F(L = Load resistor; see AC CHARACTERISTICS for value. FAMILY u
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate ty ta =
see AC CHARACTERISTICS for value. ZaABT a0V VR 500ms| 2.5 25
= Termination resistance should be equal to Z, . of : z ns| &.9ns | &.5ns
pulse generators.
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Octal D-type transparent latch (3-State) 74ABT373
TPLH vs. TEMPERATURE (T ) TPHL vs. TEMPERATURE (Tgy)
Cy= 50pF, 1 Output Switching C=50pF, 1 Output Switching
Dnto Qn Dnto Qn
8ns 8ns
7ns 7ns
6éns Max 6ns Max
Sns 5ns — Typ@4.5V
| Typ@4.5V LT
4ns o —— _____:— Typ@5.5V 4ns Em——— == | TYP@sSV
3ns St 3ns -
2ns Min 2ns Min
ins ins
Ons Ons
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (Tgm) TPHZ vs. TEMPERATURE (Tynw)
Cy = 50pF, 1 Output Switching C,= 50pF, 1 Output Switching
8ns 8ns
Tns 7ns
Max
éns 6ns Typ@4.5v
L Typ@5.5V
Sns Mox Sns =
4ns . - Typ@4.5V 4ns
3ns I Typ@5.5V 3ns
Min
2ns 2ns
1ns Min 1ns
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (T ) TPLZ vs. TEMPERATURE (Tgne)
Cy= 50pF, 1 Output Switching C, = 50pF, 1 Output Switching
8ns 8ns
7ns Tns
Max Max
6ns 6ns
LT T T Typ@4.5v Lo | |Tye@ssv
5ns = B —— TYP@S.SV 5ns Typ@4.5V
4ns - 4ns
3ns § 3ns
Min Min
2ns 2ns
ins ins
Ons Ons
-55 25 125 -55 25 125
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Octal D-type transparent latch (3-State)

74ABT373

TPLH vs. LOAD CAPACITANCE!
1 Output Switching, Tyy,= 25°C
DntoQn
Qne
8ns
. || max
ns A
6ns o - it Voo = 45V
et et
5ns T L T ||| vec=ssv
’/, ’——-——--‘——
4ns P —— —{min
3 7 // —\——’
ns =
2ns S el
1 ns
15pF  50pF 100pF 150pF 200pF

TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING!
Vee= 5.0V, Typ= 25°C, C, = 50pF

TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tgyu,= 25°C
Dnto Qn
9ns MAX
8 Bl
ns
Lt
1]
7ns -
T

L4+ |+t Vee = 4.5V

6ns ——
/’/’ |+ Vee = 5.5V

Sns g E——

1 L1
4ns > —~ MmN

| oot

1 |t

3ns ——
-
et
2ns ]
1ins
15pF  50pF 100pF 150pF 200pF

TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING?
Vee=5.0V, Typ= 25°C, Cy = 50pF

Dnto Qn
8ns 8ns MAX
|
_—_—_/;’——
Tns Tns
el
6ns // MAX 6ns
P | TPHLTYP.
5ns — S5ns — — TPLHTYP.
= ///——’-
4ns 4ns
TTHL TYP.
3ns ! 3ns MIN
TTLH TYP. ) —

2ns MIN 2 —

— ns
ins = ins
Ons Ons

1 Output 4 Outputs 8 Outputs 1 Output 4 Outputs 8 Outputs
NOTES:

1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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Octal D-type transparent latch (3-State) 74ABT373
VOHYV & VOLP! vs. LOAD CAPACITANCE® VOHP & VOLV2 vs, LOAD CAPACITANCE?
Vo= 5.0V, V=0V to 3V Vee= 5.0V, Viy= 0V to 3V
v 6V
MAX
MAX
v av = — %%
25°¢ 55 °C
== 8%
MIN
2V MIN 2v
iV MAX 125 oc ov MAX
o —— 25°C
55°C
- < 5
MIN T 1 55 °C
oV -2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. IOH3
Vo= 5.0V, Tamp=25°C Vee= 5.0V, Tymp=25°C
1 Output LOW 1 Output HIGH A
A / _— rvApx OmA > Inyn’:
A / L] // ,/ /
S0mA / / -30mA / 4/ /|
71/ T
yas - // // //
amA /[ [/ soma 2] /. /
/ v / /
/ A
/ d /
BmA] -90mA
/ /Y , /
OmA -120mA /
0.2V 0.5V 1.0V 2.0V 2.4V 2.8V 3.2v 3.6V
NOTES:

1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)
voltage induced on a quiescent low-level output during switching of other outputs.

2. VOHP s defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-level output during switching of other outputs.

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test.
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Product Specification

74ABT374

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

Advanced BiCMOS Products

FEATURES

» 8-bit positive edge triggered register
« 3-State output buffers

+ Output capability: +64 mA/-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 74ABT374 high-performance
BiCMOS device combines low static
and dynamic power dissipation with high
speed and high output drive.

The 74ABT374 is an 8-bit, edge trig-
gered register coupled to eight 3-State
output buffers. The two sections of the
device are controlled independently by
the clock (CP) and Output Enable (OE)
control gates.

QUICK REFERENCE DATA

CONDITIONS

SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL | UNIT
t Propagation dela;
PLH pagal y C, =50pF; V.~ =5V 5.1 ns

L ' 'CC .

tonL CPoQ,

Ci Input capacitance V,=0Vor V.. 4 pF
[ oUT Output capacitance VI =0Vor VCC 7 pF
'CCZ Total supply current Outputs Disabled; VCC =5.5V 500 nA

ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE

20-Pin Plastic DIP -40°C to +85°C 74ABT374N
20-Pin Plastic SOL -40°C to +85°C 74ABT374D

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
LN P
347 813141718 T B
[LILIT] . C :
DODID2D3DID5DSD7 - i
1 —{cp L |5
1 —d OE a— L)
00°1Q2°3°l°505°7 8__ | 9
LTI s 2
256 912151619
14 15
17 'l
18 19
VccsPinZO
GND = Pin 10
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Octal D-type flip-flop; positive-edge trigger (3-State)

74ABT374

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.

PIN DESCRIPTION

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 storedgita 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 NUMBER SYMBOL FUNCTION
1 OE Output Enable input (active Low)
3,4,7,8,13 .
P D,-D Data inputs
14,17,18 0 7 P
2,569, 12 Q.-Q Data outputs
15, 16, 19 07 P
11 CcP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
p— OPERATING MODE
OE CP D REGISTER Q,-Q,
t I ': II-_i |l_‘| Load and read register
L + X NC NC Hold
H + X NC Y4 ]
;H 1 D, D, 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
D, D, D, D, D, D, D, D,
3 7 13 14 17 18
b U b Uo L Lp Ub U
-cp 3] P E—I P QR HCP QR HCP Gl P Q[ P 5~l €p ah
cr P>
oE 4> . J [ [ é
L ‘5 |s 9 12 15 |16 19
Vo =Pin20
GND = Pin 10 Q, Q, Q, Q, Q, Qg Qg Qy
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LTS UNIT
Min Max
Vee DC supply voltage 45 5.5 \
\ Input voltage 0 Vee \'
ViH High-level input voltage 2.0 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
Tambo Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \'
Ik DC input diode current Vi<0 -18 mA
V) DC input voltage? -1.2t0+7.0 \
lok DC output diode current Vo< 0 50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \Y
lo DC output current output in Low state 128 mA
Tetg 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
DC ELECTRICAL CHARACTERISTICS
LIMITS
_ - Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o +85°C UNIT
Min | Typ Max [ Min | Max
Vik Input clamp voltage Ve = 4.5V; | k=-18mA 1.2 1.2 Vv
Vg = 4.5V; loy=-3mA; V=V orVy 25 25
Vo High-level output voltage Vee =5.0V; [oy=-3mA; V=V or Vi, 3.0 3.0 Vv
Vog = 4.5V; loy=-32mA; V, =V orViy 2.0 2.4 2.0
VoL Low-level output voltage Ve =4.5V; lo = 684mA; V, = Vy or Viy 0.42 | 055 0.55 v
Iy Input leakage current Veg =56.5V; V| = GND or 5.5V +0.01 | +1.0 +1.0 HA
lozh | 3-State output High current | Veg =5.5V; Vo =2.7V; V= V) or Vi, 5.0 50 50 pA
lozL 3-State output Low current Voo =5.5V; Vo =0.5V; V| =V orVyy 50 | -50 -50 pA
lo Short-circuit output current! Veg =5.5V; Vg = 2.5V -50 | -100 | -180 -50 | -180 | mA
leen Ve = 5.5V; Outputs High; V; = GND or Ve 05 50 50 HA
| =55V, ;Vi=GNDorV,
ceL Quiescent supply current Voo =5.8V; Outputs Low; Vi orVee 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
leez Vi = GND or Vg 05 50 50 pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
!
alec input pin? atVggor GND 05 5 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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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
AC CHARACTERISTICS
GND =0V; tp =t =28ns; C, = 50pF, R = 500Q
LIMITS
Tamb = Tomb = -40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM \;';= ::ff "\’,"cc = +5.ov;o.5v UNIT
Min Typ Max Min Max

faax Maximum Clock frequency Waveform 1 150 200 150 MHz

toLH Propagation delay 2.2 4.2 5.7 22 6.2 ns

"PHL CPtoQ, Waveform 1 3.1 5.1 6.6 3.1 7.1

tpzn Output enable time Waveform 3 12 3.2 4.7 12 5.2 ns
tozL to High and Low level Waveform 4 2.7 4.7 6.2 2.7 6.7

tonz Output disable time Waveform 3 25 45 6.0 25 6.5 ns

tpLz from High and Low level Waveform 4 2.0 45 6.0 20 6.5
AC SETUP REQUIREMENTS
GND =0V; 'R = ‘F =2.5ns; CL = 50pF, RL= 500Q

LIMITS
Tamb = +25°C Tamb =-40°C 1o +85°C
SYMBOL| PARAMETER WAVEFORM Ve = 45.0V Ve = +5.0V £ 0.5V
UNIT
Min | Typ | Max Min Max

t.(H) Set-up time 1.0 1.0

t:(L) Dn to CP Waveform 2 15 15 ns

th(H) Hold time 1.0 1.0

(L) D, to CP Waveform 2 10 10 ns

CP pulse width,
tuH) Hig: or Low Waveform 1 33 33 ns

AC WAVEFORMS
(Vyy = 1.5V, V,, = GND to 3.0V)

Waveform 1. Propagation Delay, Waveform 2. Data Setup And Hold
Clock Input To Output, Clock Pulse Times
Width, and Maximum Clock
Frequency
OF N\ . /.
] \1"]
E tpz |:' PLZ
Q, Vu VoL +0.3V
—
Waveform 3. 3-State Output Waveform 4. 3-State Output Enable
Enable Time To High Level And Time To Low Level And Output
Output Disable Time From High Disable Time From Low Level

Level
NOTE: For all waveforms, V=15V

The shaded areas indicate when the input is permitted to change for predictable output performance.
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374

TEST CIRCUIT AND WAVEFORMS

! |
90% % AP

NEGATIVE Vy
PULSE

v

10% 10% y o
N E—

tya ()

PULSE
GENERATOR

Test Circult For 3-State Outputs |'—‘ T ) _1 |’" Ll “
SWITCH POSITION rosmve | /5 * o~
PULSE L] [']
TEST SWITCH 10% 10%
F tw | ov
t closed
PLz Vy= 15V
PzL closed Input Pulse Definiti
u
All other open npu se Definition
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | t,, th 'S
ACC TERISTIC lue.
see AC CHARAC S for value 74ABT | 3.0V 1MHz | 500ns| 25ns | 2.5ns

RT = Termination resistance should be equal to ZOUT of
pulse generators.
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Octal D-type flip-flop; positive-edge trigger (3-State)

74ABT374

TPLH vs. TEMPERATURE (Tom,) TPHL vs. TEMPERATURE (Tgw)
Cy = 50pF, 1 Output Switching C, = 50pF, 1 Output Switching
8ns 8ns
7ns 7ns Max
Max
6ns 6ns - Typ@4.5V
5ns = —— Sns e |t ——— Typ@S5.5V
I I e o o, N N Typ@5.5V 1
4ns I ———— 4ns
3ns 3ns Min
2ns Min 2ns
ins ins
Ons Ons
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (Tyng) TPHZ vs. TEMPERATURE (Tny)
Cy = 50pF, 4 Outputs Switching C = 50pF, 4 Outputs Switching
8ns 8ns
7ns Tns
Max
6ns 6ns
Typ@4.5V
5ns Max Sns I = ng;._w
4ns TyP@4.5V 4ns
3ns Typ@5.5V 3ns
Min
2ns 2ns
1ns Min 1ns
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (Tamw) TPLZ vs. TEMPERATURE (T,mb)
Cy = 50pF, 4 Outputs Switching C).= 50pF, 4 Outputs Switching
8ns 8ns
Tns Max ns Max
6ns 6ns
] Typ@4.5V
Sns Typ@5.5V Sns IR ———— ggggz
4ns 4ns -
3ns . 3ns
Min Min
2ns 2ns
1ns ins
Ons Ons
-55 25 125 -55 25 125
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Octal D-type flip-fiop; positive-edge trigger (3-State)

74ABT374

TPLH vs. LOAD CAPACITANCE!
1 Output Switching, Tom,= 25°C

9ns

8ns
L MAX

7ns

6ns = Vee = 4.5V

—Vce = 5.5V

5ns

4ns MIN

\\
\

3ns =

2ns =

15pF  S0pF 100pF 150pF 200pF

TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING!
Vo= 5.0V, Tamy= 25°C, C = 50pF

TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tym,= 25°C

9ns MAX
8ns =
7ns |_fetT] ol Vee = 4.5V
o =
LT ”” Vee = 5.5V
6ns g > =
5 ,/5’/
ns
1 MIN
Lt
an :// ’/,."f
s —
L]
3ns =
2ns
ins
15pF  50pF 100pF 150pF  200pF

TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING?
Vog= 5.0V, Tamy= 25°C, C = 50pF

8ns 8ns MAX
|
g
|
7ns 7ns —
TPHLTYP.
6ns MAX 6ns — //
/
Sns l"// Sns |
//" - [ TPLHTYP.
4ns TTHL TYP. 4ns
il ol
3ns =] 3ns MIN
__——‘—_—'———-—-‘
2ns — MIN 2ns
—"—_’
1ns mm— ins
ons Ons
1 Output 4 Qutputs 8 Outputs 1 Qutput 4 Outputs 8 Outputs
NOTES:

1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
VOHV & VOLP? vs. LOAD CAPACITANCE? VOHP & VOLV2 vs. LOAD CAPACITANCE?
Vo= 5.0V, Vjy=0V 1o 3V Vee=5.0V, V=0V to 3V
av 6V
MAX
MAX

125°C
3V 4V : = 25
125 °C T .55°C
25°C
—‘% 55°C
MIN

2v MIN 2v
MAX MAX
W - ov
ssec 125 °C
e =~ 356
MIN | 55 °C
ov -2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. IOH?
Vee= 5.0V, Tom,= 25°C Vo= 5.0V, Tamp= 25°C
1 Cutput LOW 1 Output HIGH
am B - oma ; o
/ | L MIN
4 | / iy,

yive o
/ //’ MIN // / /

/ / -60mA /
/ / / // // /
JImA / /{ -90mA /
/

/

OmA -120m

0.2v 0.5V 1.0V 2.0v 2.4V 2.8v 3.2v 3.6V

>

NOTES:

1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)
voltage induced on a quiescent low-level output during switching of other outputs.

2. VOHP is defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-level output during switching of other outputs.

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test.
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74ABT377

Octal D-type flip-flop
with enable

FEATURES QUICK REFERENCE DATA
+ Ideal for addressable register appli- CONDITIONS
cations SYMBOL PARAMETER Tom = 25°C; GND = OV TYPICAL | UNIT
» 8-bit positive edge triggered register -
P ge friggerad reg 'PLH Propagation delay C, =50pF; V.. .=5V 5.1 ns
+ Enable for address and data syn- toL CPtoQ, L Y '
chronization applications nout i V. oVorv r
ut capacitance =
 Output capability: +64 mA/-32mA O nputcap 1=0VorVee 4 P
« Latch-up protection exceeds 500mA c Output capacitance V,=0VorVg. 7 pF
per Jedec JC40.2 Std 17 out
« ESD protection exceeds 2000 V per locz Total supply current Outputs Disabled; V¢, = 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-
type flip-flops with individual D inputs
(continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
1 G1
E E [20] vee 1 12
o [2] 19] o, C
"~ 3 2
D, [3] 18] D, 3478 13141718 —1® [
o [ ) o LU L] - B
o, [3] 6] Qs . Dy Dy D, Dy D, Dy Dg Dy 7| 6
e, [ 5] a5 1 —dE 8 9
D, E E Dg 9, 8,9, 9, 9;9; 0,
13 12
D, 8 D [ B
s E E ¢ z‘.r! sl 912151|619 14 15
oy [3] 12] 2, —] —
aNp 0] 1] cp jd | 16
Vg = Pin20 1] 19
TOp view GND = Pin 10
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Preliminary Specification

Octal D-type flip-flop with enable

74ABT377

and Q outputs. The common buffered
clock (CP) input loads all flip-flops si-

multaneously when the Enable (E) input

is Low.

PIN DESCRIPTION

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.

TheE input must be stable one setup
time prior to the Low-to-High clock tran-
sition for predictable operation.

PIN NUMBER SYMBOL FUNCTION
1 E Enable input (active Low)
3,4,7,8,13 R .
14, 17,18 DO D7 Data inputs
2,5,6,9, 12 Q.-Q
15, 16, 19 o Data outputs
11 CP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
= OPERATING MODE
E cP D, Q
1 T h H Load "1"
: ' ! L Load "0"
h T X no change .
H X X no change Hold (do nothing)

High voltage level
Low voltage level

Don't care
Low-to-High clock transition

SX—roxT

wowonowown

LOGIC DIAGRAM

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

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

D o D 1 D 2 D 3 D 4 D s D 6 D 7
(3) @ I Y] l ® | (13) (14) | an (18)
_q
E ( )0 o
p Qlip oRlLiD @ D oelip aplip aglip a4lin a4
> cp > cp cp r>cp D cp D> cp Dep > cp
cp ('_Dv" -
2 ®) (€) ) (12) 15 (16) (19)
Vog = Pin20 Q, Q, Q, Q, a, a, Q, a,
GND = Pin 10
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Octal D-type flip-flop with enable 74ABT377

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 v
ViL Input voitage 0.8 v
loH High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate [o] 5 ns/V
Tambo Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS'!
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 voltage? -1.210 +7.0 \
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.510 +5.5 \
lo DC output current output in Low state 128 mA
Tstg 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal D-type flip-flop with enable 74ABT377
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Turs = +25°C T-{:;b;'s‘!g’c UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Voo =4.5V; | x=-18mA 1.2 1.2 v
Vec =4.5V; loy=-3mA; V=V orV\y 25 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V orV 3.0 3.0 \Y
Vee =4.5V; lgy=-32mA; V, =V, or Vi 2.0 24 2.0
VoL Low-level output voltage Ve =4.5V;loL=64mA; V, =V or Vi 042 | 0.55 0.55 \"
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 Vee =55V, Vo =2.7V; V=V orV 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! | Ve =5.5V; Vo = 2.5V -50 | -100 | -180 | -50 | -180 | mA
leeH Ve = 5.5V; Outputs High; V) = GND or Ve 05 50 50 pA
I =5.5V; Outputs V=
CCt | Quiescent supply current Voo ; Outputs Low; V= GND or Ve 24 | 30 30 | mA
Vo = 5.5V; Outputs 3-State;
| cc H H
ccz V| = GND or Vg 0.5 50 50 HA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
Al
ce input pin2 at Vg or GND 05 15 15 mA
NOTES:

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

2. This is the increase in supply current for each input at 3.4V.
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Octal D-type flip-flop with enable 74ABT377
AC CHARACTERISTICS
GND =0V; th =tg= 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Toms = +25°C Tamo = 40°C 10485C | o
SYMBOL PARAMETER WAVEFORM Ve = +5.0V Ve = +5.0V 0.5V
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 150 200 MHz
t Propagation dela 25 45 6.0 25 6.5
PLH pagal y Wavef 1
tonL CPoQ avelorm 37 | 53 6.8 33 73 ns
n
AC SETUP REQUIREMENTS
GND =0V; tR =te= 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tamb = +25°C Tamp =-40°C to +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Vooms50viosy | UNT
Min Typ Max Min Max
t(H) Setup time, High or Low 2.0 20
S y
(L) D, to CP Waveform 2 20 20 ns
t(H) Hold time, High or Lt 1.0 1.0
h , High or Low
(L) D, to CP Waveform 2 10 ‘o ns
t(H) Setup time, High or Low 3.0 3.0
s > s
(L) EtoCP Waveform 2 30 20 ns
to(H) Hold time, High or Low 1.0 1.0
h L, , Hig 2
(L) Eto CP Waveform 10 10 ns
(‘”Q‘I\) .C.!o?k Pl.JIse width Waveform 1 33 :_3? ns
(L) High or Low 3.3 3.3
AC WAVEFORMS

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

NOTE: For all waveforms, VM =1.5V.

The shaded areas indicate when the input is permitted to change for predictable output performance.
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Octal D-type flip-flop with enable 74ABT377

TEST CIRCUIT AND WAVEFORMS

k
t AMP
90% w 90% ©
NEGATIVE | v v
PuLSE ! 10% 10% p
ov

- L—Int @) “J L‘luu @)

g

VY
PULSE >
GENERATOR b.UT

Test Circuit For 3-State Outputs 7 ""m« ¢) |"« ™ (t.)mp “
SWITCH POSITION rosmve | /)
PULSE ]

TEST SWITCH 10% 2 " o

tPLZ closed
Vy=15v

P2 closed Input Puise Definit

Al other open nput Puise Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate W th e

AC C CTERISTICS f lue.
see .C .HARA. TERISTICS for value 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
= Termination resistance should be equal to ZOUT of B

pulse generators.
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Octal D-type flip-flop with enable 74ABT377
TPLH vs. TEMPERATURE (Ta) TPHL vs. TEMPERATURE (T,)
C, = 50pF, 1 Output Switching C, = 50pF, 1 Qutput Switching
8ns 8ns
Tns Tns Max
Max
6ns 6ns m—— Typ@4.5V
5ns - Typ@4.5V 5ns ——— "] — Typ@5.5V
e Typ@5.5V LT
4ns - 4ns — —
3ns Min 3ns
Min
2ns 2ns
ins ins
Ons Ons
-55 25 125 -55 25 125
TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE?
1 Output Switching, Tyne=25°C 1 Output Switching, Top,= 25°C
9ns Sns MAX
LT
8ns 8ns —
|_{—|MAX LA~ |+ Vee = 4.5V
7ns = Tns — T Vec = 5.5V
"] _ e g
[T L Veec = 4.5V 6 | [T /:‘/
6ns ns -
L ,‘/r”(" L ’/,// |_L A Vee =55V ’/::j/ |
5ns T 5ns
\/V::b""\”,— A o
4ns -t 4ns
g MIN
|1 MIN R o
3ns B = 3ns i 1 1
fomet I,
2ns = 2ns | -
1ns 1ns
15pF  50pF 100pF 150pF 200pF 15pF  50pF 100pF 150pF 200pF
TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING?
Vee=5.0V, Tymp= 25°C, Cy = 50pF Vee= 5.0V, Tyu= 25°C, C = 50pF
8ns 8ns
[ 1 max
7 7 |
s
n ns ——
6ns MAX 6ns TPHL TYP.
|1 //——"'
5ns /// 5ns "] TRLH TYP.
|t I S
e e
s TT 3
3ns — o 3ns MIN
=4————/ S
2ns et MIN 2ns
e
[ =
1ns S 1ns
Ons Ons
1 Output 4 Outputs 8 Qutputs 1 Qutput 4 Qutputs 8 Qutputs
NOTES:

1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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Octal D-type flip-flop with enable 74ABT377
TPLH vs. TEMPERATURE (T pnw) TPHL vs. TEMPERATURE (T,)
Cy = 50pF, 1 Output Switching C_= 50pF, 1 Output Switching
8ns 8ns
7ns Tns Max
Max
6ns Gns [ |ve@asy
5ns - Typ@4.5V 5ns —— | B—— Typ@5.5V
WSS Typ@S.5V ] | LT
4ns 4ns = =
3ns Min 3ns
Min
2ns 2ns
ins ins
Ons Ons
-55 25 125 -55 25 125
TPLH vs. LOAD CAPACITANCE' TPHL vs. LOAD CAPACITANCE!
1 Qutput Switching, Tym= 25°C 1 Output Switching, Typ= 25°C
9ns 9ns MAX
pt
8ns 8ns s L
MAX el Vee = 4.5V
7ns | Tns = —— //‘ Veoo 58V
|t N LT L~ T
L |t J, Vee = 4.5V | T L~ |
6ns = i 6ns s
Sns e’//f ”/ |t Vee = 5.5V sns //:y//
/”' -—-”” ///
4ns 0 e 4 e
1 PEE. ns s MIN
3ns ———— = 3ns —— =
| cpee=t [ e
2ns = 2ns = el
ins 1ins
15pF  50pF 100pF 150pF 200pF 15pF  50pF 100pF 150pF 200pF

TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING'
Veg=5.0V, o= 25°C, Cy = 50pF

8ns
7ns
6ns MAX
T
5ns — —
L]
4ans nhrLl n;.
R T .
3ns T ="
sl
By
2ns — MN
r___..’—‘
I
ins —
Ons
1 Output 4 Outputs 8 Outputs

TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING'
Voe= 5.0V, Tamy= 25°C, C = 50pF

8ns
/‘L,—‘// MAX
7ns ——
[
TPHL TYP.
éns
 aamuman |
5ns TPLHTYP.
4ns —
3ns MIN
/"’—-
S e,
2ns
ins
Ons
1 Output 4 Outputs 8 Outputs

NOTES:
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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74ABT534

Date of Issue | August 20, 1990

Status

Preliminary Specification

Advanced BiCMOS Products

FEATURES

*  8-bit positive edge triggered register
* 3-State output buffers

« Output capability: +64 mA/-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 74ABT534 high-performance
BiCMOS device combines low static
and dynamic power dissipation with
high speed and high output drive.

The 74ABT534 is an 8-bit, edge trig-
gered register coupled to eight 3-State
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.

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

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL | UNIT
t Propagation dela!
PLH paga Y C, =50pF; V=5V 5.4 ns
L ' 'CcC '
tonL CPtoQ n
C Input capacitance V,=0Vor V.. 3.5 pF
(o] ouT Output capacitance V, =0Vor VCC 7 pF
ICCZ Total supply current Outputs Disabled; VCC =5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
20-pin plastic DIP -40°C to +85°C 74ABT534N
20-pin plastic SOL -40°C to +85°C 74ABT534D

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)
_ LN e
OE bo] vee u ct
Qo 9] @y 347 813141718 =
Do 8] Dy ilJllll I P vz
D, 7] D6 I o1°z°s° Dg D¢ D, 4| N5
a, E B 1 —q oE 7] N6
82 E}Es 9@, Q,Q,Q0,Q;Q,Q, 8 M
D D
, . T |
D3 E Dy
— 14 15
@ z] 3, ¥ NIS
GND 1] cp s 16
Vog =Pin20
GND = Pin 10 18 N9
Top View B
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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 R .
14, 17,18 D0 D7 Data inputs
2,5,6,9 12 a-a :
15, 16,19 . Inverting 3-State outputs
1 CP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
— p— OPERATING MODE
OE CP D, REGISTER Q,-Q,
L T | L H "
L 1 h H L Load and read register
L + X NC NC Hold
H + X NC 4 .
H 1 D, D, z Disable outputs
H = High voitage 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
D, D, D, D, D, Dy D D,
4 8 13 14 17 18
D D “D D “D 1D —D D
P QR P On P O P @ P 9P P e P °fy [P eh
cpP —-I >
2 |5 IG 9 |12 15 16 19
Vg =Pin20 Q, Q, Q, a, a, [ Q, a,
GND = Pin 10
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Octal D-type flip-flop, inverting (3-State) 74ABT534

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER - LIMITS UNIT
Min Max
Vee DC supply voltage 4.5 55 \%
\J Input voltage 0 Vee \Y
Viy High-level input voltage 2.0 \Y
ViL Input voltage 08 \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
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \
e DC input diode current Vi<0 -18 mA
v DC input voltage? -1.210 +7.0 \'
ok DC output diode current V<0 -50 mA
Vo DC output voltage? output in Off or High state 0510 +5.5 Y
lo DC output current output in Low state 128 mA
Ta(g 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal D-type flip-flop, inverting (3-State) 74ABT534

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T.;:.,b;;g’c UNIT
Min | Typ | Max | Min | Max
Vi Input clamp voltage Vec =4.5V; 1 k=-18mA 1.2 1.2 v
Vg = 4.5V; | oy = -3mA; V= Vy_or Vpy 25 25
Vou High-level output voltage Ve =5.0V; loy=-3mA; V =V orVy 3.0 3.0 Y
Vec =4.5V;1gy=-32mA; V| =V or V), 2.0 24 2.0
Voo Low-level output voltage Vee =4.5V; 1o =64mA; V| =V or Viy 042 | 055 0.55 \'%
I Input leakage current Vec =56.5V; V; = GND or 5.5V 10.01 | +1.0 +1.0 pA
lozn 3-State output High current Ve =55V Vo =2.7V; Vi =V orV, 5.0 50 50 HA
lozu 3-State output Low current Ve =56.5V; Vo =0.5V; V=V _orVy -50 | -50 -50 pA
lo Short-circuit output current! | Ve =5.5V; Vo = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lceH Vee = 5.5V; Outputs High; V, = GND or Ve 05 50 50 pA
leoL Oui t supply current Vee = 5.5V; Outputs Low; V= GND or Vo 24 30 30 mA
leez x.ci Z:.DS\:;rc\)/ztcputs 3-state; 05 | 50 50 | pA
Algg ::.iﬂi:ﬁ:i?-;l supply current per Z??/;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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Octal D-type flip-flop, inverting (3-State)

74ABT534

AC CHARACTERISTICS
GND =0V; th =t = 2.5ns; CL = 50pF, RL= 5000
LIMITS
[, Lo Tome = +25°C T =-40° C to +85°C
SYMBOL PARAMETER WAVEFORM _ i UNIT
Voo = +5.0V
Min Typ Max Min Max
fMAX Maximum Clock frequency Waveform 1 150 200 150 MHz
t Propagation dela, 2.2 4.2 5.7 2.2 6.2
PLH paga y
tonL CP0Q Waveform 1 3.1 5.1 6.6 3.1 7.1 ns
n
tozh Output enable time Waveform 3 1.2 3.2 4.7 1.2 5.2 ns
tozL to High and Low level Waveform 4 2.0 4.7 6.2 2.0 6.7
tonz Output disable time Waveform 3 25 45 6.0 25 6.5 ns
to 7 from High and Low level Waveform 4 25 4.5 6.0 25 6.5
AC SETUP REQUIREMENTS
GND =0V; th= tF =2.5ns; CL = 50pF, RL= 50002
LIMITS
Tomm = +25°C Tamp = -40° C to +85°C
SYMBOL PARAMETER WAVEFORM Ve = 5.0V Ve = +5.0V 10.5V
UNIT
Min | Typ Max Min Max
t (H) Set-up time 1.0 1.0
() |D toCP Waveform 2 15 1.5 n
t_(H) Hold time 1.0 1.0
n Waveform 2 : s
WO | DytoCP 1.0 1.0 "
CP pulse width 3.3 3.3
H ’
ty(H) High or Low Waveform 1 33 23 ns
AC WAVEFORMS

(V) = 1.5V, V, = GND 10 3.0V)

cP

2

Vm Vm
ty(H) ts(D)fe—oyr t

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

8l

ol

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

Level

gl

L)
Vi KVm
Waveform 2. Data Setup And Hold
Times

e 'V e

\Z"] Vi

tpzL thLz

v
M VoL +0.3V
—

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

NOTE: For all waveforms, VM =1.5V

The shaded areas indicate when the input is permitted to change for predictable output performance.
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Octal D-type flip-flop, inverting (3-State) 74ABT534
TEST CIRCUIT AND WAVEFORMS
Vee
? I_/L°1W
1 I tw | AMP (V)
v Ry 90% 90%
2 NEGATIVE
> puT PULSE v"wx \ O%V"
R ov
_I_ CLI ’ to ) _'l L_lm. «,)
Test Circuit For 3-State Outputs l'_ trun ) r— tr "|)AMP w
SWITCH POSITION posmve |/, ”
PULSE L] (']
TEST SWITCH 10% 10%
, ty { ov
t closed
PLZ Vy = 15V
Pz closed Input Pulse Definiti
All other apen nput Pulse Definition
DEFINITIONS
R_= Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUTPULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tw ta e
see AC CHARACTERISTICS for value.
Lo . 74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
87
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74ABT541

Octal buffer/line driver
(3-State)

Date of Issue | August 20, 1990

Status Preliminary Specification

Advanced BiCMOS Products

FEATURES QUICK REFERENCE DATA
= Octal bus interface CONDITIONS
* Functions similar to the 'ABT241 SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL | UNIT
* Provides ideal interface and t Propagation dela ]
increases fan-out of MOS Micro- tPLH | tc?Y Y Cy =50pF: Voo =5V 29 ns
processors PHL n_1 -
* Efficient pinout to facilitate PG board | °IN Input capacitance Vi=0VorVee 35 PF
layout (9 Output capacitance V,=0VorV 7 pF
pu ital =0V ol
+ 3-State buffer outputs sink 64mA out ! ce
and source 32mA Iccz Total supply current Outputs Disabled; V. = 5.5V 500 nA
» Latch-up protection exceeds 500mA
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
20-pin plastic DIP -40°C to +85°C 74ABT541N
DESCRIPTION
The 74ABT541 high-performance 20-pin plastic SOL -40°C to +85°C 74ABTS41D
BiCMOS device combines low static and
dynamic power dissipation with high
speed and high output drive.
(continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages oy 1
B ot Eﬂj R N
OE, [1] o] Vec OF, 19 EN
o [2] 9] OF , lo 2—% By, ] [
3 18] Yo 1 3 7, 2 | > v 18
k ! 17
Iz E EI Y4 . 4 1w, 3
15 3] 1] Y2 : [: ] : 2 12
5
I E E Ys I G__k 14 Y, 6 14
s [g 13] Y5 s ——{7 t—” Y, ’ &
1, [l 2] Y . » 8 12
GND fio] 1] v, e L\C Ye 9 1
L N B Y,
Top View b L
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Octal buffer/line driver (3-State)

74ABT541

The 74ABT541 is an octal buffer that is
ideal for driving bus lines or buffer
memory address registers. 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.

FUNCTION TABLE PIN DESCRIPTION
INPUTS OUTPUT PIN NUMBER SYMBOL NAME AND FUNCTION
OLEO 011-51 It'-' YL" 2 : ; g In Data inputs
L t H H 18,17,16,15 Yn Data outputs
X H X Y4 14,13,12, 11
H X X z 1,19 'O_E'o, ﬁ1 Output enables
10 GND Ground (0V)
20 VCC Positive supply voltage
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \Y
\7 Input voltage 0 Vee Y
Viy High-level input voltage 20 \%
\ 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
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+7.0 \Y
ik DC input diode current Vi<0 -18 mA
\7 DC input voltage2 -1.2t0 +7.0 \%
lok DC output diode current Vp<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \Y
lo 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal buffer/line driver (3-State) 74ABT541
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomp = +25°C Tagb;;"c"c UNIT
Min Typ Max Min | Max
Vi Input clamp voltage Ve =4.5V; [k =-18mA 12 1.2 v
Voo =4.5V; loy=-3mA; V=V orV, 25 25
Vou High-level output voltage Ve =5.0V; lgy=-3mA; V=V or Vi, 3.0 3.0 v
Vg =4.5V; lgy=-32mA; V=V orViy 2.0 2.4 2.0
Voo Low-level output voltage Vog = 4.5V, lo = 64mA; V| = V) or Viy 0.42 | 055 055 | V
h Input leakage current Ve =5.5V; V= GND or 5.5V +0.01 | +1.0 +1.0 A
lozu 3-State output High current Voo =56.5V; Vg =2.7V; V, =V or Vi 5.0 50 50 pA
lozL 3-State output Low current Veg = 5.5V; Vg = 0.5V; V= Vj_or Vi 50 | -50 50 A
lo Short-circuit output current! | Voo =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lcen Vec = 5.5V; Outputs High; V; = GND or V¢ 05 50 50 pA
lcoL Quiescent supply current Ve = 5.5V; Outputs Low; V) = GND or Vo 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
| cc ; Outp ;
ccz V, = GND or Veg 05 50 50 HA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 05 | 15 1.5 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Al input pin? 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 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 buffer/line driver (3-State)

74ABT541

AC CHARACTERISTICS GND=0V; t; =t =25ns; C_ = 50pF, R, =500Q

LIMITS
Tamb = +25°C Tamb = -40° C to +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Vg = +5.0V £0.5V UNIT
Min Typ Max Min Max

pLH Propagation delay 1 1.0 26 4.1 1.0 46 ns
tPHL An to Yn 1.0 29 4.2 1.0 4.6

tozH Output enable time s 1.1 3.1 46 1.1 5.1 ns
tozL to High and Low level 24 4.4 5.9 24 6.4

tonz Output disable time 2 3.1 5.1 6.6 3.1 7.1 ns
'pLz from High and Low level 2.7 47 6.2 27 6.7

AC WAVEFORMS

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

Y, OuTPUT

Waveform 1. Waveforms Showing the Input (In) to
Output (Yn) Propagation Delays

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

TEST CIRCUIT AND WAVEFORMS

A
:
-Tes; Clrcu_lt For 3:Stat; Ou—tpu(s
SWITCH POSITION
TEST SWITCH

closed

tpLz

tezL

Ali other
DEFINITIONS
RL = Loadresistor; see AC CHARACTERISTICS for value.
cL = Load capacitance includes jig and probe capacitance;

see AC CHARACTERISTICS for value.

Termination resistance should be equal to ZOUT of
pulse generators.

closed
open

RT=

k d
%% tw s AMPE)
peese | Ry "
10% 10% ov
o ) N —
I'_'YLH @) _1 r—t““ @)
90% 90% AMP (1)
Poree’s | AV Vu
10% 10%
L, ty 1 ov
VM =15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate ty tq e
74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
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Octal buffer/line driver (3-State) 74ABT541
TPLH vs. TEMPERATURE (Tp) TPHL vs. TEMPERATURE (Tyn)
C, = 50pF, 1 Output Switching C = 50pF, 1 Output Switching
8ns 8ns
Tns Tns
6éns 6ns
5ns 5ns
Max Max
4ns 4ns
Typ@4.5V
3 Typ@4.5V
ne | Typ@5.5V 3ns Typ@5.5V
2ns 2ns
1ns Min 1ns Min
Ons Ons
=55 25 125 -55 25 125
TPZH vs. TEMPERATURE (To,) TPHZ vs. TEMPERATURE (Typ)
Cy = 50pF, 1 Output Switching C, = 50pF, 1 Output Switching
8ns 8ns
Tns Tns
Max
6ns 6ns
Typ@4.5V
Sns Max Sns =T E——— Typ@5.5V
4ns 4ns
et Typ@4.5V
L__._»-———-—'L"r""'_ yPa4
3ns ™ i ———— Typ@5.5V 3ns
=TT | Min
2ns 2ns
1ns Win ins
Ons Ons
-55 25 125 -55 25 125
TP2ZL vs. TEMPERATURE (Ty) TPLZ vs. TEMPERATURE (Tymb)
C, = 50pF, 1 Output Switching C_ = 50pF, 1 Output Switching
8ns 8ns
7ns Max 7ns
Max
6ns 6ns
I Typ@4.5V - Typ@4.5V
Sns —— ] 5ns — :,: Typ@5.5V
et L Typ@5.5V T o e oy
4ns T 4ns =TT
3ns Min 3ns
Min
2ns 2ns
ins ins
Ons Ons
-55 25 125 -55 25 125
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Octal buffer/line driver (3-State) 74ABT541

TPLH vs. LOAD CAPACITANCE! ‘ TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tgmp,= 25°C 1 Output Switching, Tymy= 25°C
8ns 8ns
|1 Max
7ns Tns >
(]
éns = MAX 6ns -
5 ’,f’ /// /’/ Vee = 4.5V
ns —— Sns > - =1 Vec= 5.5V
’,—" L Vee = 4.5V L1 /,/’//,/
4ns — - Vee = 5.5V 4ns
3 //:::"—’ B s v /////’/
ns ns
LA MIN
2ns |— "” ’.——‘— N 2 ‘//// ””
et ns [,
froet===] Iy
ins =] 1ns = =
Ons n...s
15pF  50pF 100pF 150pF  200pF 15pF  50pF 100pF 150pF 200pF
p
TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING'
Vee= 5.0V, Tymy= 25°C, Cy = 50pF Vee= 5.0V, Tamy= 25°C, C, = 50pF
8ns 8ns
Tns 7ns
MAX MAX
6ns — 6ns
i
5ns "/ 5ns — — ]
] — | TPHLTYP.
4ns TILH TYP. 4ns — ] TPLH TYP.
— TTHL TYP. | .
3ns e m— 3ns —
| 1 _____/ I
2ns MIN 2ns MIN
! mm—
_.—-—_""—- __._—-__——-———'
ins ins —
Ons oOns
1 Output 4 Outputs 8 Outputs 1 Output 4 Outputs 8 Outputs

NOTES:
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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Octal buffer/line driver (3-State) 74ABT541
VOHV & VOLP! vs. LOAD CAPACITANCE? VOHP & VOLV?2 vs. LOAD CAPACITANCE®
Vee= 5.0V, Vig= 0V 10 3V Vg 5.0V, Vig= 0V to 3V
4av 6V
MAX
MAX
3V 4qv o
_—1257¢ == ===t B
== oC
= MIN
2V MIN 2v
MAX MAX
v = = = == iﬁg :g ov
ssc 125°C
= '55C
MIN 55 °C
ov -2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. IOH®
Vo= 5.0V, Tamy= 25°C Ve 5.0V, Tamp= 25°C
1 Output LOW MAX omA 1 Output HIGH w\,}
@A TYP =
1 L~ MIN
/[ Vel L1 ,/ ,/ //
SOmA / / -30mA / 4/ /
/ f ST
/ /s MIN ,/ // //
amA /[ [/ -60mA /| / /
/ AN
/ )
/l v /
BmA -90mA
/ /) , /
OmA -120mA
0.2V 0.5V 1.0V 2.0V 2.4V 2.8V 3.2V 3.6V
NOTES:

1. VOHYV is defined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)
voltage induced on a quiescent low-level output during switching of other outputs.

2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-level output during switching of other outputs.

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test.

August 20, 1990 94



Philips Components

Date of Issue

November 21,1989

Status

Objective Specification

74ABT543

Octal latched transceiver
with dual enable (3-State)

Advanced BiCMOS Products

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: +64 mA/-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 inputting and output-
ting in either direction of data flow. The
outputs are guaranteed to sink 64mA.

PIN CONFIGURATION

QUICK REFERENCE DATA
CONDITIONS ICAL | UNIT
SYMBOL PARAMETER Tomes = 25°C; GND = OV TYPI
t Propagation delay .
PLH C, =50pF; V.. =5V 4.0 ns
L ' 'CcC .
o | At By
CIN Input capacitance vl =0V or vcc 4 pF
Cio I/O capacitance VI =0Vor VCC 7 pF
IccZ Total supply current Outputs Disabled; Vcc =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 LEAB/LEBA Ato B/B to A Latch Enable input (Active Low)
11,23 EAB/EBA A to 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 Ao - A7 Port A, 3-State outputs
22,21,20,19 B,-B Port B, 3-State outputs
18, 17, 16, 15 07
12 GND Ground (0V)
24 VCC Positive supply voltage
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)

smx.ws'.r.wggg

LEAB
OEAB

TOP VIEW

EAB

EBA
LEAB

LEBA

8
i)

B, B B, B, B, B; B, B,

EEEEEEE

22120 19 18 17 16 15

Vcc =Pin24
GND = Pin 12

13 N s
1 =

” | & (AB)

f— Y
”_bj_euz(ah)
Nt

= r

3 o o1 .=
- V1 2V e
4 | s
5 i |2
6 sl®
7 18
8] | el
) 1
10 15
—————{ ———
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Objective Specification

Octal latched transceiver with dual enable (3-State)

74ABT543

LOGIC DIAGRAM
DETAIL A
[_ o o> 2q
| —] LE
LY. 8 <}—a o
LE
A4 B
i i
s DETAILA X7 :_:e‘
8 —
3 it
et e
| 1
oEBA 2 ® oexs
Vgg=Pin24 il j’ Ly
GND=Pin 12 LEBA 4 (Eas

FUNCTIONAL DESCRIPTION

The 'ABT543 contains two sets of
eight D-type latches, with separate in-
put and controls for each set. For data
flow from Aﬂ_B, for example, the A-to-
B Enable (EAB) input must be Low in
order to enter data from Ay-A; or take
data from By-B5, as indicated in the

Function Table. With EAB Low, a Low
signal on the A-to-B Latch Enable
(LEAB) input makes the A-to-B latches
transparent; a subsequent Low-to High
transition of the LEAB signal puts the A
latches in the storage mode and their
outputs no longer change with the A
inputs. With EAB and OEAB both Low,

FUNCTION TABLE for ‘F543 and 'F544

INPUTS
BEXX  EXX B DATA QUTPUTS STATUS
H X X X Z Disabled
X H X X Y4 Disabled
L T L h Z | Disabled + Latch
L T L | Z
L L T h H :
Latch + Displ.
L L T l L atch + 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 LEXX or
| = Low state must be present one setup time before the Low-to -High transition of LEXX or

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

November 21, 1989

EXX
EXX (

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 EBA, LEBA, and
OEBA inputs.

XX=AB or BA)
XX=AB or BA)
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Octal latched transceiver with dual enable (3-State) 74ABT543

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 %
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
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!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.51t0 +7.0 Y
Ik DC input diode current V<0 -18 mA
Vi DC input voltage? -1.210+7.0 %
lok DC output diode current Vo< 0 -50 mA
Vo DC output voltage2 output in Off or High state -0.51t0 +5.5 \
lo DC output current output in Low state 128 mA
Tslg 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Objective Specification

Octal latched transceiver with dual enable (3-State) 74ABT543
DC ELECTRICAL CHARACTERISTICS
LIMITS
= C Tamp =-40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o +85°C UNIT
Min Typ Max | Min Max
Vik Input clamp voltage Voo =4.5V; | =-18mA 1.2 12 v
Vog = 4.5V; | o= -3mA; V= Vy or Vi 25 25
Von High-level output voltage Voo =5.0V; lgy=-3mA; V=V or Vi, 3.0 3.0 v
Vee = 4.5V; 1oy =-32mA; V| =V or Vi 20 2.4 2.0
Voo Low-level output voltage Ve =4.5V; lg =684mA; V= V) or Vi 0.42 | 0.55 0.55 Y
h Input leakage current Vee =5.5V; V) = GND or 5.5V 40.01 | +1.0 #.0 | pA
I + 1oz | 3-State output High current Vee =5.5V; Vo =2.7V; V=V or Viy 5.0 50 50 MA
i+ 1oz | 3-State output Low current Ve =56.5V; Vg =0.5V; V, =V orViy 5.0 .50 .50 pA
lo Short-circuit output current! Voo =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
loen Vee = 5.5V; Outputs High; V, = GND or V¢ 05 50 50 HA
| =55V; V=
ccL Quisscent supply current Vce = 5.5V; Outputs Low; V; = GND or Ve 24 30 30 mA
Vgg = 5.5V; Outputs 3-State;
1 cC H p 3
cez Vie GND or Ve 05 | 50 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vog or GND; Vg = 5.5V 05 | 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Alee | input pin2 other inputs at Vg or GND; Vg = 5.5V 05 | 50 50 | wA
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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Date of Issue | November 21,1989

Status Objective Specification

Advanced BiCMOS Products

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

+ 3-State buffer 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 74ABT544 high-performance
BiCMOS device combines low static and
dynamic power dissipation with high
speed and high output drive.

The 74ABT544 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 inputting and output-

PIN CONFIGURATION

74ABT544

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

QUICK REFERENCE DATA

CONDITIONS
SYMBOL PARAMETER T = 25°C; GND = OV TYPICAL | UNIT
t Propagation delay
PLH C, =50pF; V.. =5V 43 ns
L *'CC
torL Anto Bn
Input capacitance _
Cin iE E OF V,=0Vor V., 4 pF
Cour | VO capacitance V,=0Vor Ve 7 pF
lccz | 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 74ABT544N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT544D
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
14,1 LEAB/LEBA Ato B/B to A Latch Enable input (Active Low)
11,23 EAB/EBA A to B/ B to A Enable input (Active Low)
13,2 OEAB/OEBA A to B/ B to A Output Enable input (Active Low)
73, 84:160 Ko - K., Port A, 3-State outputs
22,21,20,19 §o -B. Port B, 3-State outputs
18,17, 16, 15 ’
12 GND Ground (0V)
24 VCC Positive supply voltage

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

LEBA ba] Vec
OEBA bs] EBA
Ao b2] B
& b1] B
x o] B
A3 ol Bs
A he] B,

As 7] B
A 6] Bs
% 2 =
EAB ha] LEAB
GND ha] OEAB
TOP VIEW

o— 13

b— 2

Ao A 3 o A7
1 —9
EAB OEAB
23 —o EBA
14 —d LEAB OEBA
1 —9f LEBA
B, B, B B, B, B, B, B,
222120 19 18 17 16 15
VCC =Pin24
GND = Pin 12

B N a

-
e i
L

1
D ]T—Em‘””

BA)

v
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Objective Specification

Octal latched transceiver with dual enable, inverting

74ABT544

LOGIC DIAGRAM
5 DETAIL A ug
?: 2 o< o
LE [
—a —
Yol X
34 2
-5:__ DETAILAX 7 EE
AL s
10 s
L) 5
| 1
OEBA B oeme
Vcc=Pin 24 g 2 " o
GND=Pin 12 iEsa 1 4 Eam

FUNCTIONAL DESCRIPTION

The "ABT544 contains two sets of eight
D-type latches, with separate input and
controls for each set. For data flow from
Ato B, for example, the A-to-B Enable

(EAB) input must be Low in order to

enter data from A -A, or take data from

B,-B,, as indicated in the Function

Table. With EAB Low, a Low signal on
the A-to-B Latch Enable (LEAB) input
makes the A-to-B latches transparent; a
subsequent Low-to High transition of
the LEAB signal puts the A latches in
the storage mode and their outputs no
longer change with the A inputs. With

EAB and OEAB both Low, the 3-state B

FUNCTION TABLE for 'F543 and 'F544

INPUTS

obxx EXX  LEXX DATA | OUTPUTS STATUS
H X X X Z | Disabled
X H X X Z | Disabled
L T L h Z | Disabled + Latch
L 1 L i z
L L 0 h L .

Latch + Displa

L L 1 I H aich + Display
L L L H L Transparent
L L L L H ansp
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 LEXX or EXX (XX=AB or BA)
| = Low state must be present one setup time before the Low-to -High transition of LEXX 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

November 21, 1989
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output buffers are active and display the
data present at the outputs of the A
latches.

Control of data flow from B to A is simi-
lar, but using the EBA, LEBA, and
OEBA inputs.
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Objective Specification

Octal latched transceiver with dual enable, inverting 74ABT544
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER N LIMITS Viax UNIT
Vee DC supply voltage 45 55 \'
\7 Input voltage 0 Vee \'
A\ High-level input voltage 2.0 v
ViL Input voltage 0.8 \"
e 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'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 \%
™ DC input diode current V<0 -18 ‘ mA
' DC input voltage? -1.210 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.51t0 +56.5 v
lo DC output current output in Low state 128 mA
Tag Storage temperature range 650 150 °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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.

November 21,
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Objective Specification

Octal latched transceiver with dual enable, inverting 74ABT544
DC ELECTRICAL CHARACTERISTICS
LIMITS
- o Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o +85°C UNIT
Min Typ Max Min Max
Vik Input clamp voltage Voo =4.5V; | k=-18mA 1.2 1.2 v
Voo =4.5V; loy=-3mA; V=V, orViy 25 25
Vou High-level output voltage Vee =5.0V; 1 gy=-3mA; V=V, or Viy 30 3.0 v
Vg = 4.5V; | oy = -32mA; V) = V_or Vi 20 | 24 20
VoL Low-level output voltage Veg =4.5V; 1o = 84mA; V| = V| or Vi 0.42 | 0.55 0.55 v
I Input leakage current Vee = 5.5V; V, = GND or 5.5V +0.01 | +1.0 +1.0 pA
lin +lozu | 3-State output High current Voo =5.5V; Vo =2.7V; V, = V_orViy 5.0 50 50 HA
I+ 1oz | 3-State output Low current Vec =5.5V; Vo =0.5V; V) =V or Viy 5.0 | -50 -50 HA
lo Short-circuit output current! | Ve =5.5V; Vo = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lcon Ve = 5.5V; Outputs High; V, = GND or Vg 05 | 50 50 | pA
| Vec =55V, i Vi=GNDorV,
CC__ | Quiescent supply current oc = 5:8V; Outputs Low; Vi orVee 24 30 30 | mA
Ve = 5.5V; Outputs 3-State;
lecz V, = GND or Vgg 05 | 50 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vo or GND; Vo = 5.5V 05 1.5 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 05 50 50 KA
Outputs 3-State, one enable input at 3.4V,
other inputs at V¢g 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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Date of Issue | August 20, 1990

Status

Product Specification

Advanced BiCMOS Products

74ABT573

Octal D-type transparent
latch (3-State)

DESCRIPTION QUICK REFERENCE DATA
+ 74ABT573 is broadside pinout ver-
. . CONDITIONS
sion of 74ABT373 SYMBOL PARAMETER Tomb = 25°C; GND = OV TYPICAL | UNIT
* Inputs and Outputs on opposite side ; -
of package allow easy interface to PLH Propagation delay C, =50pF; V. =5V 4.0 ns
i t D toQ L cc
Microprocessors PHL n_" n
+ 3-State Outputs for Bus Interfacing Cn Input capacitance V|=0Vor V.. 4 pF
Common Output Enable
« Latch-up protection exceeds 500mA Cout Output capacitance Vi=0VorVe, 7 PF
per JEDEC JC40.2 Std 17 - R
« ESD protection exceeds 2000 V per 'CCZ Total supply current Outputs Disabled,; Vcc =55V 500 n
MIL STD 883C Method 3015.6 and
200 V per Machine Model
RDERING INFORMATION
DESCRIPTION o G 0
The 74ABT573 high-performance PACKAGES TEMPERATURE RANGE ORDER CODE
BiCMOS device combines low static - -
and dynamic power dissipation with 20-pin plastic DIP -40°C to +85°C 74ABT573N
high speed and high output drive.
20-pin plastic SOL -40°C to +85°C 74ABT573D
The 74ABT573 device is an octal trans-
parent latch coupled to eight 3-state
output buffers. The two sections of the
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
LN en
— LI oS
* E m Vee 23456789 -I r
e [2 ] 20 ARRREAN e o v]
o, [3] 3] a, D, D, D,D,D,D,D, D,
0 123747576 7 3 18
0, [4] 7] @, n e —
D, E 16] @4 1 —qoE | 17
o, [ ] o, 9,0, 0,0,Q,0,0,Q, X B
i E m %s 1]91!8 I!IIIG15141312 6— 5
1
Dg E 13] a¢ pA—
o, [9] 2] a, 7| 14
GND  fi0 1] E 8 3

Top View
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Product Specification

Octal D-type transparent latch (3-State)

74ABT573

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

PIN DESCRIPTION

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 NUMBER SYMBOL NAME AND FUNCTION
1 OF Output enable input (active Low)
2,3,4,5 ) .
6.7.89 D0 D7 Data inputs
19, 18, 17, 16
U -Q 3-State Output
15,14, 13, 12 07 e Outputs
11 E Enable input (active High)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
— OPERATING MODE
OE E D, REGISTER Q,-Q,
L H L L L .
L H H H H Enable and read register
L ¢ ! L L Latch and read register
L 1 h H H
L L X NC NC Hold
H L X NC z .
H R D" D" z Disable outputs
H = High voltage level
h = High voltage level one set-up time prior to the High-to-Low E transition
L = Low voltage level
| = Low voltage level one set-up time prior to the High-to-Low E transition
NC = No change
X = Don'tcare
Z = Highimpedance “off” state
1l = High-to-Low E transition
LOGIC DIAGRAM
D, D, D, D, D, Dg Dg D,
D D D D D D D D
EE-EE-’EE-EE-IEE-EE-EE—EE—
Ve P20 19 |1e 17 l16 15 14 13 12
=Fin
Gﬁ%=Pin10 00 Q1 02 03 Q‘ 05 06 07
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Octal D-type transparent latch (3-State) 74ABT573

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER - LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
\7 Input voltage 0 Vee \Y
Viu High-level input voltage 2.0 v
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
Tamo Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER CONDITIONS v RATING UNIT
Vee DC supply voltage 0510 +7.0 %
ik DC input diode current V<0 .18 mA
' DC input voltage? -1.21047.0 \Y
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \
lo DC output current output in Low state 128 mA
Ts(g Storage temperature range -65to 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-maximum-rated conditions for
extended periods may affect device reliability.

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

-

[\
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Product Specification

Octal D-type transparent latch (3-State) 74ABT573
DC ELECTRICAL CHARACTERISTICS
LIMITS
= o5 Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C o +85°C UNIT
Min | Typ Max | Min Max
Vik Input clamp voltage Voo =45V, | =-18mA 1.2 1.2 Vv
Vec =45V loy=-3mA; V=V orVy 25 25
Vo High-level output voltage Vec =5.0V; loy=-3mA; V=V, or Vi 3.0 3.0 v
Voo =4.5V; lgy=-32mA; V= V) or Vi, 20 24 20
VoL Low-level output voltage Vec =4.5V; lo = 64mA; V =V or Viy 042 | 055 0.55 \Y
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 Ve =5.5V; Vo =2.7V; V=V orV, 5.0 50 50 HA
toz 3-State output Low current Veg =5.5V; Vo =0.5V; V=V orVy 50 -50 50 pA
lo Short-circuit output current! Vec =5.5V; Vg =25V -50 | -100 | -180 50 | -180 | mA
lcon Vee = 5.5V; Outputs High; V; = GND or Vg 0.5 50 50 HA
I Ve = 5.5V; Outputs Low; V, = V
et Quiescent supply current ¢ ; Outputs Low; V; = GND or Vg 24 30 30 | mA
Ve = 5.5V; Outputs 3-State;
leez Vi = GND or Vg 05 | 50 50 | pA
Additional supply current per | Vgc = 5.5V; One input at 3.4V, other inputs
Alee 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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Product Specification

Octal D-type transparent latch (3-State)

74ABT573

AC CHARACTERISTICS
GND =0V, th = tF =2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tomp = 425°C Tamp = <40°C 10 485°C | UNIT
SYMBO R FORM amb amb
BOL PARAMETE WAVE Veg = +5.0V Vg = +5.0V 0.5V
Min Typ Max Min Max
t P tion dela!
PLH ropagation delay 19 3.9 5.4 1.9 5.9
form 2 ns
tpHL D toQ Waveform 22 | 42 | 57 22 6.2
T -
PLH Propagation delay 26 46 6.1 2.2 6.6
torL EtoQ, Waveform 1 32 5.2 6.7 3.2 7.2 ns
tozn Output enable time Waveform 4 1.2 3.2 4.7 1.2 5.2 ns
toz1 to High and Low level Waveform 5 2.7 4.7 6.2 2.7 6.7
'pHz Output disable time Waveform 4 25 4.9 6.4 25 6.9 ns
oLz from High and Low level Waveform 5 20 45 6.0 2.0 6.5
AC SETUP REQUIREMENTS
GND =0V, 'R = 'F =2.5ns; CL = 50pF, FlL= 500Q
LIMITS
) Toamp = +25°C Tamb = ~40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Vee = +5.0V Vee = +5.0V 0.5V UNIT
Min | Typ | Max Min Max
t_(H) Set-up time 1.9 1.9
S Waveform 3 : :
t (L) D toE 1.5 1.5 ne
t.(H) Hold time Waveform 3 1.0 1.0
(L) Dn toE 1.0 1.0 ns
E pulse width
H P )
ty(H) High or Low Waveform 1 33 33 ns
AC WAVEFORMS

(Vy=15V,V, = GND 0 3.0V)

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

and Enable Pulse

Waveform 2. Propagation Delay for Data to
Outputs.

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

7
O A Wb i
te(H) i t,H) sV th(b)
E Vu\l; / X Vu
Waveform 3. Data Setup and Hold Times.
OF \q"] Vm
tpzL tpz
Qn Vm

Waveform 5. 3-State Output Enable Time to Low

VoL +0.3V
—

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

Vi
PULSE >
GENERATOR

_Test Circuit For 3-State Outputs
SWITCH POSITION

L 1°T1

TEST

SWITCH

bz

tpzL
All other

closed
closed
open

| AMP (V)

90%

NEGATIVE Vy
PULSE

90%
v

Ty )

r"‘n.u ¢,)

L}
10% ov
’*l L‘ tow )
90%_1 r_ == (i')“m’ W)

90%

POSITIVE v
PULSE L

10%

Vi

10%
1 ov

I ty

Vy=15v
Input Pulse Definition

INPUT PULSE REQUIREMENTS

DEFINITIONS

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

O

see AC CHARACTERISTICS for value.
RT = Termination resistance should be equal to ZOUT of
pulse generators.

FAMILY
Amplitude

Rep. Rate ty L te

74ABT 3.0v 1MHz

500ns| 2.5ns | 2.5ns
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Product Specification

Octal D-type transparent latch (3-State)

74ABT573

T" LH vs. TEMPERATURE (Tgnw) TPHL vs. TEMPERATURE (Tap)
Cy = 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
Dnto Qn Dnto Qn
8ns 8ns
Tns 7ns
6ns Max 6ns Max
5ns 5ns ——— TyR@4sY
L Typ@4.5V __________._-_-_—/—
4ns e —— L == Typ@5.5V 4ns E——— ™ Typ@s.sv
3ns = 3ns
2ns Min 2ns Min
ins ins
Ons Ons
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (Ty) TPHZ vs. TEMPERATURE (T,)
C, = 50pF, 1 Output Switching C, = 50pF, 1 Output Switching
8ns 8ns
Tns Tns
Max
6ns 6ns = Typ@4.5V
|| Typ@5.5V
5ns Max 5ns = m——ta
4ns Typ@4.5V 4ns
3ns - Typ@s.5V 3ns
Min
2ne 2ns
1ns Min 1ns
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (Tym) TPLZ vs. TEMPERATURE (T o)
Cy= 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
ns ns
Max Max
6ns 6ns
____._-_.______,_..--———" Typ@4.5V pus Typ@5.5V
5ns = —— TYp@5.5V 5ns = Typ@4.8v
4ns i - 4ns
3ns 3ns
Min Min
2ns 2ns
ins ins
Ons Ons
-55 25 125 -55 25 125
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Octal D-type transparent latch (3-State) 74ABT573
TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tanp= 25°C 1 Output Switching, Tymp= 25°C
DntoQn Dn to Qn
Sns 9ns > MAX
/’1
8ns 8ns -~ =
| MAX |41
Tns - ns |
/’// /V// | Vce = 4.5V
6ns - Vee = 4.5V 6ns = -
- I ot
|1 |41 ot L Vcc = 5.5V
- " Vec= 5.5V il 1"
5ns — [ Sns Lt [
1] |t L1 | e
4ns Pgp— = T w 4ns = lwin
P // —”—— s // ,”wr
3ns E—— ns |
2ns = sl 2ns = il
1ins ins
15pF  50pF 100pF 150pF 200pF 15pF  S50pF 100pF 150pF 200pF

TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING!
Vee= 5.0V, Tamy= 25°C, Cy = 50pF

TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING!
Vee=5.0V, Tynp=25°C, C = 50pF
Dn to Qn

8ns 8ns MAX
|
|
7ns 7ns e
Lrnmsmee=]
6éns MAX 6ns
L | TPHLTYP.
Sns 5ns — TPLH TYP.
" "] Lot
L1 //.—-——"
4ns ans —
TTHL TYP.
3ns TTLH TYP. 3ns —— MIN
__,__———"—'—'
2ns MIN 2ns
/_,_,.—-—"
ins = ins
Ons Ons
1 Output 4 Outputs 8 Qutputs 1 Output 4 Qutputs 8 OQutputs
NOTES:

1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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Octal D-type transparent latch (3-State) 74ABT573
VOHV & VOLP? vs. LOAD CAPACITANCE? VOHP & VOLV? vs. LOAD CAPACITANCE3
Voc= 5.0V, Viy=0V 1o 3V Vec=5.0V, Viy= 0V to 3V
4V 6V
MAX
MAX
o
3V 125°C av ~— 55°C
25 °C
| 55°C
MIN
2v MIN 2v
v MAX 125 < ov MAX
- —— 25°C
$5°C 125°C
— of
MIN = B
ov -2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. IOH?
Vee=5.0V, Tyyw=25°C Vee= 5.0V, Tymp= 25°C
1 Output LOW 1 Output HIGH
A Max OmA MAX
f | Tve / MIN
/ 1 / ey

/ ~ -30mA // d / I //
/ / , - // /// ///
6mA| / / // -60mA // / /
/[l AL

BmA / // -90mA /

1

OmA -120mA
0.2v 0.5V 1.0V 2.0v 2.4V 2.8V 3.2v 3.6V

NOTES:

1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)
voltage induced on a quiescent low-level output during switching of other outputs.

2. VOHP s defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-level output during switching of other outputs.

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test.
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Date of Issue | August 20, 1990

Status

Preliminary Specification

(3-State)

Advanced BiCMOS Products

74ABT574
Octal D flip-flop

FEATURES QUICK REFERENCE DATA
- 74ABT574 is broadside pinout ver- CONDITIONS
sion of 74ABT374 SYMBOL PARAMETER Tamb = 25°C; GND = OV TYPICAL | UNIT
- Inputs and outputs on opposite side i tion dol
of package allow easy interface to tPLH gr;ptig(a) fon detay Cy =50pF; Vo =5V 5.1 ns
microprocessors PHL n
« Useful as an input or output port for Cin Input capacitance Vy=0VorVee 4 PF
microprocessors v v ;
i = OV
- 3-State outputs for bus interfacing Cour Output capacitance ! orVec 7 P
common output enable )
. ICCZ Total supply current Outputs Disabled; VCC =55V 500 nA
+ Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17
« 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 ; -
- IP -40°C to +85° 74ABT574N
The 74ABT574 high-performance 20-pin plastic D 0 +85°C BTS
BiCMOS device combines low static . K N N T
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 regicter 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.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
1 ENt
" > c2
234567889 | =~
I‘llllll 2 _fo 1y 22
D, D, D,D,D, D, D D, 3 18
1 —icp ] e
1 —dCE 4 17
Q,@,Q,0,Q,0,Q,Q, s 16
19 1!3 17 16 15 14 13 12 LI | 15
7 14
8 13
Vo = Pin20
GND = Pin 10 A z

Top View
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Preliminary Specification

Octal D flip-flop (3-State)

74ABT574

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output enable input (active Low)
2,3,4,5 .
A D.-D Data inputs
6,7.8,9 07 P
19, 18,17, 16 a.-q 3-Stat
15, 14, 13, 12 07 ate Qutputs
11 CP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE, 74ALS373
INPUTS INTERNAL OUTPUTS
OE | cP D, | REGISTER Q,-Q, OPERATING MODE
L T | L L .
d
L T h H H Load and read register
L 3 X NC NC Hold
n ;T( [;(n E))(n g 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
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
D, D, D, D, D, Dy D D,
2 3 4 7
LD Lo LD LD LD Lp LD 4D
—E 'o'~l HE @R HE 6-| HE @R HE QpH AHE Eul HE @ E Qf
e >
|1s 18 |17 16 15 114 13 12
Ve = Pin20
cc Q Q Q Q Q Q
GND = Pin 10 0 1 2 3 4 5 6 7
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Octal D flip-flop (3-State) 74ABT574

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMTS UNIT
Min Max
Vee DC supply voltage 45 5.5 v
\J Input voltage 0 Veo v
Vi High-level input voltage 20 %
ViL 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 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 \Y
Ik DC input diode current V<0 18 mA
\ DC input voltage? -1.2t0 +7.0 \Y
lok DC output diode current Vo<0 50 mA
Vo DC output voltage? output in Off or High state -051t0+5.5 \
lo DC output current output in Low state 128 mA
Tstg 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 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 (3-State) 74ABT574

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Ty = $25°C T.{,g,;;g"c uNIT
Min | Typ Max | Min | Max
Vik Input clamp voltage Voo = 4.5V; | = -18mA 12 1.2 v
Ve =4.5V; loy=-3mA; V=V orViy 25 25
Vou High-level output voltage Vog =5.0V; L oy=-8mA; V = V| or Vi 3.0 3.0 v
Vog = 4.5V; | on= -32mA; V, = Vi or Vi, 20 | 24 20
VoL Low-level output voltage Voo =4.5V; oL = 64mA; V) =V or Viy 042 | 055 0.55 v
I Input leakage current Veg =5.5V; V, = GND or 5.5V +0.01 | +1.0 +1.0 pA
lozu | 3-State output High current | Voo =5.5V; Vo =2.7V; V=V orVy 5.0 50 50 A
lozL 3-State output Low current Ve =5.8V; Vo =0.5V; V=V orVyy 50 | -50 50 pA
lo Short-circuit output current! | Vgg =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
lecH Vec = 5.5V; Outputs High; V) = GND or Ve 05 50 50 pA
leoL Quiescent supply current Vee = 5.5V; Outputs Low; V= GND or Vo 24 30 30 mA
leoz xl"z gzg\g?&pum 3-State; 05 | s0 50 | pA
Ale ::]c‘i)ilttlgazl supply current per Ztc\c/;i?éN Csne 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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Preliminary Specification

Octal D flip-flop (3-State)

74ABT574

AC CHARACTERISTICS
GND =0V; tg =tg= 2.5ns; CL = 50pF, HL= 500Q
LIMITS
Tamp = +25°C Tamb = ~40° C to +85°C
SYMBOL PARAMETER WAVEFORM \}';’ = 45.0V "\',‘bcc = +5.0V 0.5V UNIT
Min Typ Max Min Max
fmax Maximum Clock frequency Waveform 1 150 200 150 MHz
t P i
PLH ropagation delay 2.2 4.2 57 22 6.2 ns
tpHL CPtoQ, Waveform 1 3.1 5.1 6.6 3.1 7.1
tozy Output enable time Waveform 3 1.2 3.2 4.7 1.2 5.2 ns
tpzL to High and Low level Waveform 4 20 4.7 6.2 2.0 6.7
lPHZ Output disable time Waveform 3 25 4.5 6.0 2.5 6.5 ns
toLz from High and Low level Waveform 4 2.5 4.5 6.0 25 6.5
AC SETUP REQUIREMENTS
GND =0V; th=te= 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tamb = +25°C Tamb = -40° C to +85°C
SYMBOL PARAMETER WAVEFORM Vee = +5.0V Vec =+5.0V0.5V  UNIT
Min | Typ | Max Min Max
t_(H) Set-up time 1.0 1.0
S 2
's(L) Dn to CP Waveform 15 15 ns
t(H) Hold time 1.0 1.0
tL D, tocP Wavelorm 2 10 1.0 ne
ty(H) CP pulse width, 3.3 33
t(L) | High or Low Waveform 1 3.3 33 "
AC WAVEFORMS
(Vy=15V,V, =GNDto 3.0V)
°s w Wb v
S e e T Rl )
cp Vi KVm
Waveform 1. tion Delay, Clock to Output, Ci 3
aveform 1 ma:d 4'»Inh De ":zm Clockm pu.:,cy' ock Pulse Waveform 2. Data Setup and Hold Times.
OE Vi Vm
tpaL tpz
Qp, Vu VoL +0.3V
—
Waveform 3. 3-State Output Enable Time to High Waveform 4. 3-State Output Enable Time to Low
Level and Output Disable Time From Level and Output Disable Time from
High Level. Low Level.
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Octal D flip-flop (3-State) 74ABT574

TEST CIRCUIT AND WAVEFORMS

I8 J
v, 20% 3% tw 0% AMPO
N
PULSE : NeGATIVE | v, Va
_L “T . ¢ | )
Test Circuit For 3-State Outputs n l'_‘m' ) '1 r‘ tr (’r)mp "
SWITCH POSITION posmve | /) ° -
PULSE L] ']
TEST SWITCH 10% 10%
, tw | ov
t closed
PLZ Vy, =15V
P2 closed Input Putse Defini
All other open nput Pulse Definition
DEFINITIONS
R_= Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT-PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tw L™ e
AC CHARACTERISTICS for value.
see L . rvaue : 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of

pulse generators.

August 20, 1990 117



Philips Components
e

Octal transceiver with
Date of Issue | November 21, 1989 I bl . t_
Status Objective Specification dua ena e! inver Ing
Advanced BiCMOS Products (3'State)
FEATURES QUICK REFERENCE DATA
» Qctal bidirectional bus interface CONDITIONS TYPICAL | uniT
» 3-State buffer outputs sink 64mA SYMBOL PARAMETER Tamb = 25°C; GND = OV
and source 32mtA toLH Propagation delay G, = 50pF; Vo = 5V a5 ns
¢ Latch-up protection exceeds 500mA tonL A toB ,orB toA,
per Jedec JC40.2 Std 17 oy Input capacitance V=0V or Vg, . oF
« ESD protection exceeds 2000 V per OE, OE
MIL STD 883C Method 3015.6 and . V.=0VorV pF
200 V per Machine Model Cour | V) capacitance | cc 7
| Outputs Disabled; V.. = 5.6V nA
DESCRIPTION ccz Total supply current cc 500
The 74ABT620 high-performance
BiCMOS device combines low staticand QRDERING 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 fgatunng inverting 3-State bus 20-pin plastic SOL -40°C to +85°C 74ABTE20D
compatible outputs in both send and
receive directions. The 74ABT620 is
designed for asynchronous two-way PIN DESCRIPTION
communication between data busses.
The control function implementation PINNUMBER | SYMBOL NAME AND FUNCTION
allows for maximum flexibility in timing. 1 OEAB Output Enable input
This device allows data transmission 2,3,4,5 : )
from the A bus to the B bus or from the 6,7,8,9 Ao-A; | Datainputs/outputs (A side)
B bus to the A bus, depending upon the 18, 17, 16, 15 ) )
logic levels at the Enable inputs (OEBA 14,13, 12, 11 By-B; | Datainputsioutputs (B side)
and OEAB). The Enable inputs can be 19 OEBA | Ouput Enable input
used to disable the device so that the
G
busses are effectively isolated. The 10 ND Gro?_nd o) |
dual-enable configuration gives the 20 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages R 1
ca f OEAB OEBA 19 EN1
oEAB [1] Vee ¢ 19 NNene
18
Aq BIEED T ’%J Bo ] [ 1
A By e 12 5V 2 A\vA IR
A, B, ‘= Irc‘ — s , Dzv:l 17
2 t | 2 :
As By IY\&—' /| 15 | E—T.S
Ay B, e Yl 7\}1 5 4 e -
NS 5
A5 B 1P —— T
A l\/c_‘ 6
¢ Bs 7 Ag m.] Bs 13 _Iﬁ: g__;ﬁl
A7 B 8 —T§ 12 ’ ] 12
Iy 8
GND B, s Z] Bg < gr—
——]
- . - 9 Ay B n 9 L
Top View !




Philips Components BICMOS Products

Objective Specification

Octal transceiver with dual enable, inverting

74ABT620

'ABT620 the capability to store data by
simultaneously enabling OEBA and
OEAB. Each output reinforces its input

in this transceiver configuration. Thus
when both control inputs are enabled
and all other data sources to the two

sets of bus lines are at high impedance,
both sets of bus lines (16 in all) will re-
main at their last states.

FUNCTION TABLE
INPUTS INPUTS / OUTPUTS
OEBA OEAB A, B,
L L B, Inputs
H H Inputs A
H L 4 b4
L " B, o Inputs
Inputs A/
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \Y
\7 Input voltage 0 Vee v
Viy High-level input voltage 2.0 \'
\ Input voltage 0.8 \'
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS'!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.51t0 +7.0 v
s DC input diode current V)<0 .18 mA
Vi DC input voltage? -1.210 +7.0 v
lok DC output diode current Vp<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +6.5 )
lo DC output current output in Low state 128 mA
Ts‘g 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal transceiver with dual enable, inverting 74ABT620

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tam, = +25°C Ts;r:;;gc UNIT
Min | Typ Max | Min Max
Vik Input clamp voltage Vee =4.5V; 1 x=-18mA 1.2 1.2 Vv
Vee =4.5V; lop=-3mA; V=V, or Viy 25 25
Vou High-level output voltage Voo =5.0V; loy=-3mA; V =V, or Vi 3.0 3.0 \Y
Voo =4.5V; lgy=-32mA; V| =V orViy 2.0 24 2.0
Vo Low-level output voltage Vee =4.5V; 1o =84mA; V, = V) or Vi 042 | 0.55 0.55 Y
I Input leakage current Vee =5.5V; V, = GND or 5.5V +0.01 | +1.0 +1.0 pA
I+ lozn | 3-State output High current Veg =5.5V; Vg =2.7V; V| =V orViy 5.0 50 50 HA
I\ +lozL | 3-State output Low current Vee =5.5V; Vo =0.5V; V=V or Vi, 50 | -50 50 A
lo Short-circuit output current! Vee =5.5V; Vo =2.5V -50 | -100 | -180 -50 | -180 | mA
lceH 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 Vo 24 30 30 mA
Vec = 5.5V; Outputs 3-State;
| cC H :
coz V[ = GND or Ve 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 50 50 KA
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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74ABT623

Date of Issue | August 20,1990

Status

Preliminary Specification

Advanced BiCMOS Products

(3-State)

FEATURES

» Octal bidirectional bus interface

¢ 3-State buffers

» Output capability: +64 mA/-32mA

o 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 74ABT623 high-performance
BiCMOS device combines low static
and dynamic power dissipation with high
speed and high output drive.

The 74ABT623 device is an octal trans-

ceiver featuring non-inverting 3-State

bus compatible outputs in both send
(continued)

PIN CONFIGURATION

QUICK REFERENCE DATA

Octal transceiver with
dual enable, non-inverting

CONDITIONS
SYMBOL PARAMETER Tomp = 25°C; GND = OV TYPICAL | UNIT
t Propagation dela
PLH pag y C, =50pF; V. =5V 2.9 ns
L '°cC .
tonL An to Bn, or Bn to An
Copxe | IMPUt capacitance V,=0VorVg, 4 pF
Cl/ 0 1/O pin capacitance V‘ =0Vor VCC 7 pF
ICCZ Total supply current Outputs Disabled; VCC =55V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
20-Pin Plastic DIP -40°C to +85°C 74ABT623N
20-Pin Plastic SOL -40°C to +85°C 74ABT623D

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

N and D Packages

OEAB 20] Ve
Ao OEBA
Aq El By
Ay EI B4
A3 6] B2
A4 5] Bs
As E By
Ag E' Bs
Az 2] Be
GND 1] B7

Top View
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Philips Components BICMOS Products

Preliminary Specification

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

74ABT623

and receive directions. The 74ABT623
is designed for asynchronous two-way
communication between data busses.
The control function implementation
allows for maximum ﬂexnblllty in timing.
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
logic levels at the Enable inputs (OEBA
and OEAB). The Enable inputs can be
used to disable the device so that the

husaas ara affantivaly ienlatad The
OUSSES are eineCiively iSGiaiel. ine

dual-enable configuration gives the
'ABT623 the capability to store data by
simultaneously enabling OEBA and

RECOMMENDED OPERATING CONDITIONS

OEAB. Each output reinforces its input
in this transceiver configuration. Thus
when both control inputs are enabled
and all other data sources to the two

sote of hug linag are at hinh imnadance
S€1S CI BUS ines are at nign impedance,

both sets of bus lines (16 in all) will re-
main at their last states.

SYMBOL PARAMETER - LIMITS UNIT
Min Max
Vee DC supply voitage 45 55 Y
Vv, Input voltage 0 Vee \Y
Vi High-level input voltage 2.0 \
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
Tamo Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 v
1k DC input diode current V<0 .18 mA
v DC input voltage? -1.210 +7.0 %
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \
lo DC output current output in Low state 128 mA
Tsg 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.

FUNCTION TABLE PIN DESCRIPTION

INPUTS INPUTS/OUTPUTS PIN NUMBER SYMBOL FUNCTION

OEBA| OEAB A, B, 1 OEAB Output Enablel input
L L A=B | Inputs 2,3,4,5 . .
6789 AO - A7 Data inputs/outputs (A side)
H | H Inputs | B=A 18,17, 16,15 . .
; ) 14: 13: 12: 11 Bo - B7 Data inputs/outputs (B side)
z z 19 OEBA Ouput Enable input
L H A=B B=A 10 GND Ground (0V)
20 VcC Positive supply voltage
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Octal transceiver with dual enable, non-inverting (3-State) 74ABT623

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C Tams = 99°C | uni
Min | Typ Max | Min | Max
Vi Input clamp voltage Ve =4.5V; |k =-18mA 1.2 1.2 v
Ve =4.5V; lgy=-3mA; V=V or Viy 25 25
Vou High-level output voltage Vee =5.0V; igy=-3mA; V =V orVy 3.0 3.0 \"
Voo = 4.5V oy=-32mA; V= Y or Vi 2.0 24 2.0
VoL Low-level output voltage Vec =4.5V; I =64mA; V| =V or Vyy 042 | 055 0.55 v
I Input leakage current Vee =5.5V; Vi = GND or 5.5V +0.01 | +1.0 +1.0 pA
iy + lozn | 3-State output High current Vee =5.5V; Vo =2.7V; V= Vi or Vi . 5.0 50 50 HA
I+ 1oz | 3-State output Low current Vec =55V, Vg =0.5V; Vi = V) or V|, -50 | -50 -50 pA
lo Short-circuit output current! | Vee =5.5V; Vg = 2.5V 50 | -100 | 180 | -50 | -180 | mA
lccH Vee = 5.5V; Outputs High; V, = GND or Ve 05 50 50 KA
| Vce = 5.5V; O Low; V, =
oot Quiescent supply current cc utputs Low; V, = GND or Voo 24 80 80 mA
Vee = 5.5V; Outputs 3-State;
1 CcC ’ ’
ccz V) =GND or Voo 05 50 S0 KA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vgg = 5.5V 05 | 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Alec input pin2 other inputs at Vg or GND; Ve = 5.5V 05 50 50 KA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vgg 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.

PR T SR NSRS

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

Octal transceiver with dual enable, non-inverting (3-State) 74ABT623
AC CHARACTERISTICS
GND =0V; t =t =2.5ns; C, =50pF, R, =500Q
LIMITS
Tamb = +#25°C Tamp =-40° Cto +85°C UNIT
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Ve = +5.0V 0.5V
Min Typ Max Min Max
ToLH Propagation delay ] 1.0 30 45 1.0 5.0 ns
tPHL A 0B orB oA, 13 | 33 | 48 1.3 5.3
tozn OUKPUl enable time 2 1.7 5.0 6.5 1.7 7.0 ns
tozL to High and Low level 1.7 50 6.5 1.7 7.0
:sz Output disable time » 27 57 7.2 27 8.2 ns
pLZ from High and Low level 1.9 4.9 6.4 1.9 6.9
AC WAVEFORMS

(VM =1.5V, VIN = GND to 3.0V)

Waveform 1. Waveforms Showing the Input to Output
Propagation Delays

OE INPUT 5‘ Vi 7 M

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

TEST CIRCUIT AND WAVEFORMS

d
90% tw wow MO
il NEGATIVE | v v
- R R e o
ov
tr ) L‘tm. )
Test Circuit For 3-State Outputs |'_'T'-" S _1 "—‘“‘ o e )
SWITCH POSITION posmve |/, " -,
PULSE u u
TEST SWITCH 10% 10%
I tw 1 ov
t closed
PLZ
oz closed V=15V
initi
All other open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R, = Loadresistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tw th te
see AC CHARACTERISTICS for value.
RT = Termination resistance should be equal to ZOUT of 74ABT s.ov 1MHz 800ns| 2.3ns | 2.5ns
pulse generators.
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Preliminary Specification

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

74ABT623

TPLH vs. TEMPERATURE (T o)
C,= 50pF, 1 Output Switching

TPHL vs. TEMPERATURE (Ta)
C, = 50pF, 1 Output Switching

8ns 8ns
Tns ns
6ns 6ns
Sns Max 5ns Max
4ns 4ns
Typ@4.5V Typ@4.5V
3ns Typ@5.5V 3ns Typ@5.5V
2ns 2ns
ins Min 1ns Min
Ons Ons
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (T,p) TPHZ vs. TEMPERATURE (T o)
Cy = 50pF, 1 Output Switching C,= 50pF, 1 Output Switching
8ns 9ns
Tns Max 8ns Max
éns Typ@4.5V Tns - Typ@4.5V
Typ@5.5V L LT
5ns ==== — 6ns
4ns 5ns I Typ@5.5V
3ns 4ns
2ns 3ns
Min Min
ns 2ns
Ons 1ins
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (T o) TPLZ vs. TEMPERATURE (Tan)
C_= 50pF, 1 Output Switching C= 50pF, 1 Output Switching
8ns 8ns
7ns Max 7ns Max
6ns Typ@4.5V 6ns
e — Typ@5.5V
5ns — = ______:__ 1 Sns
4ns 4ns Typ@4.5V
L L T Typ@5.5V
3ns 3ns
2ns Min 2ns Min
1ns ns
Ons Ons
-55 25 125 -55 25 125
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Octal transceiver with dual enable, non-inverting (3-State) 74ABT623
TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!'
1 Output Switching, Tym= 25°C 1 Output Switching, Ty,= 25°C
8ns 8ns
MAX
//
Tns 7ns >
L+
6ns Max 6ns
’/\/” /// //,A Vee = 4.5V
Sns 5ns _
= |1 PR z::=::z p L1 | ,,—///’ |4 Ve = 5.5V
=5 4
e T ne +1 = ,_,f’
3 | ™t 3 ] et
ns g ns AT L MIN
=5”’ ||t MIN 1 |t
2ns = = 2ns ——
-~ =T __/—”
ins == 1ns = -
Ons Ons
15pF  50pF 100pF 150pF 200pF 15pF  50pF 100pF 150pF 200pF
TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING'
Vo= 5.0V, To= 25°C, C= 50pF Vo= 5.0V, Tamp= 25°C, Cy = 50pF
8ns 8ns
7ns 7ns
MAX
6ns MAX éns
Sns — Sns — TPHL TYP.
L] =] ///
4ns TILH TYP. 4ns =] TPLHTYP.
ane L — TTHL TYP. \ L — I
ns
e ]
2ns —— MIN 2ns MIN
I oy I,
|t =" ______,/——_"
1ns — 1ins
Ons Ons
1 Output 4 Outputs 8 Outputs 1 Qutput 4 Outputs 8 Outputs

NOTES:
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test.
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Preliminary Specification

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

74ABT623

VOHV & VOLP! vs. LOAD CAPACITANCE? VOHP & VOLV? vs. LOAD CAPACITANCE?
Vec= 5.0V, Viy=0V to 3V Vo= 5.0V, Viy=0V to 3V
4v 6V
MAX
MAX
3V 4V [ = _—125°C
%3 =3z
$5°C
MIN
2v MIN 2V
Max MAX
v - \1§ % ov
55°C
125°C
Mo of
mu BN = 2%
ov -2V MIN
15pF  50pF 100pF 200pF 15pF 50pF 100pF 200pF
VOL vs. lOL3 VOH vs. IOH?
Vee= 5.0V, Typ=25°C Vee= 5.0V, Tynm=25°C
1 OQutput LOW MAX 1 Output HIGH MAX
A / - sy OomA > }"ylz
/ / —T] ,/ '/ //
OmA / / -30mA / // /
/ Pdayd
i - A
/l 1/ vayi
omA / -60mA 4 A
/ 4N
/7 Yo
amA / // -90mA ,/ /
/
OmA -120mA.
0.2v 0.5V 1.0V 2.0v 24V 28V 3.2v 3.6V
NOTES:
1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)

voltage induced on a quiescent low-level output during switching of other outputs.
2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-level output during switching of other outputs.
3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test.
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Date of Issue | November 21, 1989

Status

Objective Specification

Advanced BiCMOS Products

(3-State)

74ABT640

Octal transceiver with
direction pin, inverting

QUICK REFERENCE DATA

FEATURES
« Octal bidirectional bus interface CONDITIONS
PiC. NIT
»  Qutput capability: +64 mA/-32mA SYMBOL PARAMETER Tamb = 25°C; GND = OV TYPICAL | U
+ Latch-up protection exceeds 500mA toLH Propagation delay C, = 50pF; Vg = 5V a5 ns
per Jedec JC40.2 Std 17 tonL A toB ,orB toA,
» ESD protection exceeds 2000 V per ¢ Input capacitance V.=0VorV 4 pF
MIL STD 883C Method 3015.6 and N DIR, OE ! cc
200 V per Machine Model o 1/ capacitance V,=0VorVg. 7 pF
DESCRIPTION : .
. | | Outputs Disabled; V. = 5.5V 500 nA
The 74ABT640 high-performance cez Total supply current ce
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 PIN NUMBER SYMBOL NAME AND FUNCTION
for direction control. 1 DIR Direction control input
FUNCTION TABLE :’ 3’ g g Ao - A7 Data inputs/outputs (A side)
EPUTS INPUTS/OUTPUTS :i‘ :;’ :g‘ }? By - B7 Data inputs/outputs (B side)
OE | DR A, B, L] —
L L = Inputs 19 OE QOuput enable
L H lnpﬂts A, 10 GND Ground (0V)
H X V4 4 20 VCC Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages '
E _IZ] DIR OE 10 19 o
DIR | 1 0] v s 3EN1 (BA)
A T3 A ce LY | P "%_] CP 1 3EN2 (AB)
) 19| OE . i " —1 -
A 3 8] B, A (L7 @ B, T
A2 [4 7] B4 v | %rsz 1 2 E > 2v 1“ 18
Ay [5) is] Bz N ~ L s
™ | By 4 16
A Le 5] Bs Nso
6 14 s 15
as [7] 4] B4 T % e,
NS & “
As [ 13] B85 TR 'j:]_]'as ° 7 13
A7 [ 2] Be ‘5 [VI‘C 12 8 A ~ 12
GND [jo| h1] B, = 2'»]85 D "
9 rvm (e 5 1 hikg
Top View °Z|




Philips Components BICMOS Products Objective Specification

Octal transceiver with direction pin, inverting (3-State) 74ABT640

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER - LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \Y
\7 Input voltage 0 Vee \%
Vin High-level input voltage 20 \Y
A\ Input voltage 0.8 v
loy 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
ABSOLUTE MAXIMUM RATINGS!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0.510 +7.0 v
[ DC input diode current Vi <0 18 mA
\7 DC input voltage? -1.210 +7.0 \Y
ok DC output diode current Vo<0 -50 mA
Vo DC output voitage? output in Off or High state 0510 +5.5 v
lo 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.

2. 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 direction pin, inverting (3-State) 74ABT640

DC ELECTRICAL CHARACTERISTICS

LIMITS
= 4259 Tamp = 40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C S 85°C UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Vee = 4.5V; | =-18mA 1.2 1.2 v
Ve =4.5V; loy=-3mA; V=V orVyy 25 25
Vou High-level output voltage Voo =5.0V; loy=-3mA; V=V, orVy 3.0 3.0 Y
Voo =4.5V; lgy=-32mA; V| =V orViy 2.0 2.4 2.0
Voo Low-level output voltage Vee =4.5V; o = 64mA; V| =V or V), 0.42 | 055 0.55 v
h Input leakage current Vec =5.5V; V) = GND or 6.5V 10.01 | +1.0 +1.0 | pA
iy +lozn | 3-State output High current | Vee =5.5V; Vg = 2.7V; V= Vj or Vi 5.0 50 50 BA
i+ lozL | 3-State output Low current | Voo =5.6V; Vg =0.5V; V=V or Vi, 50 | -50 50 | pA
lo Short-circuit output current! Vee =5.5V; Vg = 2.5V -50 | -100 | -180 -50 -180 mA
lcen Ve = 5.5V; Outputs High; V; = GND or Vo 0.5 50 50 HA
| Vge =5.5V; O ts Low; V, = GND or V,
CCL__ | Quiescent supply current cc ; Outputs Low; V) of Vee 24 30 30 | mA
Ve = 5.5V; Outputs 3-State;
lcez Vi = GND or Ve 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,
Aleo input pin2 other inputs at V¢ or GND; Ve = 5.5V 05 50 50 HA
- le input .4V,
Outputs 3-State, one enable input at 3.4V, 05 15 15 mA

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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Date of Issue | November 21, 1989

Status Objective Specification

(3-State)

Advanced BiCMOS Products

74ABT646

Octal bus transceiver/register

FEATURES QUICK REFERENCE DATA
« Combines 'ABT245 and 'ABT374
. . . CONDITIONS
type functions in one device SYMBOL PARAMETER T = 25°C; GND = OV TYPICAL | UNIT
» Independent registers for A and B i -
P Propagation delay _ . _
buses LH A toB orB oA C\ =50pF; Vg =5V 45 ns
. . tPHL n n’ or n n
» Multiplexed real-time and stored data c input capacitance V. oOVorv . oF
« Latch-up protection exceeds 500mA iN CP, s, OE ! cc
er Jedec JC40.2 Std 17
P Co /O capacitance Vi=0VorV., 7 pPF
» ESD protection exceeds 2000 V per
2’1(:'5 ﬂzrsﬁsafh?ﬂ??i’ffe?w'e and lccz | Total supply current | Outputs Disabled; Vo =55V | 500 nA
ORDERING INFORMATION
TDrFSgZI;rEg':' ot PACKAGES TEMPERATURE RANGE ORDER CODE
e igh-performance - - -
BiCMOS device cgmgines low static 24-pin plastic DIP (300mil) -40°C to +85°C 74ABTE46N
and dynam ig power dissipation with high 24-pin plastic SOL (300mil) -40°C to +85°C 74ABT646D
speed and high output drive.
) ) PIN DESCRIPTION
consst o bus transconver ofoqte win | -PINNUUBER. | SYMBoL NAME AND FUNCTION
3-state outputs, D-type flip-flops, and 1,23 CPAB/CPBA Clock input A to B/ Clock input B to A
control circuitry arranged for multiplexed 2,22 SAB/SBA Select input A to B/ Select input B to A
"transmlssmn of data q;rectly from. the 3 DIR Direction control input
input bus or from the internal registers. 1557
Data on the A or B bus will be clocked L Ay-A, Data inputs/outputs (A side)
into the registers as the appropriate 8,910, 11
clock pin goes High. Output Enable 20,19,18, 17 B,- B, Data inputs/outputs (B side)
(OE) and DIR pins are provided to con- 16, 15, 14, 13
trol the transceiver function. In the trans- 21 OE Ouput enable input
ceiver mode, data present at thg hlgh 12 GND Ground (V)
impedance port may be stored in either —
the A or B register or both. (continued) 24 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
‘ N and D Packages
21 Nes
cpaB [1] Lﬁ SN
4 5 6 7 8 9 10M 2 3
saB [2] 2 o7
.- LIl ILL]]
C5
A0 A1 A2 A3 A4 A5 A6 A7
Ao E 1 —{ceas 4 t‘ 7 ;11—
A4 E 2 —1 saB 1217 7.y 20
n [ o AT
21 6| 40
A [7] 2 CPBA v 2
22 — sBA < g
A [e] 21 4 O e —‘":%
as [9] Bo B1 B2 B3 B4 Bs B6 B7 S <»2
7 17
" TTTTITT] Dia Bl
20 19 18 17 16 15 14 13 ° 15
A7 fi1] P -ap>
o fa we i)
e R Hp=
Top View
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Octal bus transceiver/register (3-State) 74ABT646
FUNCTION TABLE
INPUTS DATA IO OPERATING MODE
OE DIR CPAB CPBA SAB SBA AgA, B,-B,
X X 1 X 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 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 Horl X H X Stored A 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.

The select (SAB, SBA) pins determine Bus A may be stored in the B register busses, A or B may be driven at a time.

whether data is stored or transfered and/or data from Bus B may be stored The following examples demonstrate
through the device in realtime. The DIR  in the A register. When an output the four fundamental bus management
determines which bus will receive data function is disabled, the input function is  functions that can be performed with
when the OE is active Low. In the still enabled and may be used to store the 74ABT646.

isolation mode ( OE = High), data from and transmit data. Only one of the two

REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUSBTOBUSA BUSATOBUSB A, B, ORA AND B TOAORB
— T — I — (u—
A A
\l L4
BUS A BUS B BUS A BUSB BUS A BUS B BUS A BUSB

—

OE DIR CPAB CPBA SAB SBA OE DIR CPAB CPBA SAB SBA OE DIR CPAB CPBA SAB SBA OE DIR CPAB CPBA SAB SBA

L L X X X L L H X X L X L T x L Xx L L H HorL X H
L X X T ox X L H HorL X H X
Hx T T x X
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Octal bus transceiver/register (3-State) 74ABT646

LOGIC DIAGRAM
OE_ 21
DIR__3 )
CPBA 23 — N
1o
TR I L ha
CPAB_ 1
SAB__ 2 >° [ ?
Q\.\ A R Y AR RS B SR AR R O S R S SRR R RN 48 -.\.\:“
S 1 of 8 Channels 3
} b 3
N N
N N
N c1 <F> N
N N
N | o \
{ N
3 3
N N
\ ! < s
Ay} {,.B
<& 4;§ §420L0
S N I
\ N
N 3
N 1D 2
\ N
N 3
N 9 > c1 N
N Q i N
3 {
3 N
S So | | S
:\\\ A e S e e e L \\S
\A4 \A4
To 7 other channels
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 v
Ik DC input diode current V<0 -18 mA
Vi DC input voltage? -1.210 +7.0 v
1ok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 "
lo DC output current outputin Low state 128 mA
Teyg 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal bus transceiver/register (3-State) 74ABT646
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Max
Ve DC supply voltage 45 55 v
\Z Input voltage 0 Vee v
Vin High-level input voltage 2.0 v
Vie Input voltage 0.8 v
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
Tamb Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamo = +25°C Toms =49°C | uni
Min Typ Max Min Max
Vik Input clamp voltage Veg =4.5V; | k=-18mA -1.2 -1.2 v
Vee =4.5V; lgy=-3mA; V =V orVy 25 25
Vou High-level output voltage Vee = 8.0V, lgy=-8mA; V =V or Vi, 3.0 3.0 \%
Vee =4.5V; lgy=-32mA; V, =V or Vi 2.0 24 2.0
VoL Low-level output voltage Ve = 4.5V, I = 84mA; V=V or Vi 042 | 055 0.55 \Y
I Input leakage current Ve =5.5V; V, = GND or 5.5V +0.01 | +1.0 +1.0 pA
I+ lozn | 3-State output High current Voo =5.5V; Vo =2.7V; V=V or Viy 5.0 50 50 RA
I +1ozL | 3-State output Low current | Vg =5.5V; Vo = 0.5V; V= Vi or Vi 50 | -50 50 | pA
lo Short-circuit output current? Vog =56.5V; Vg =25V -50 | -100 | -180 50 | -180 | mA
lecH Ve = 5.5V; Outputs High; V, = GND or Vg 05 | 50 50 | pA
leoL Quiescent supply current Vee = 5.5V; Outputs Low; V, = GND or Vg 24 30 30 mA
lcez xfi ;Tig\érc\)/z::p uts 3-Stats; 05 | 50 50 | pA
e | s |1s | s | m
Alge i»‘r\::ﬂittigir:gl supply current per g:gﬂ:pift::%;nirdgﬁs?;\)/L::tc a=t :;z;\é 0s 50 50 WA
s e | s [ | e | m
NOTES:
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74ABT648

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

FEATURES QUICK REFERENCE DATA
» Combines 74ABT245 and 74ABT374
CONDITIONS
type functions in one device SYMBOL PARAMETER Tung = 25°C; GND = OV TYPICAL | UNIT |
* Independent registers for A and B T ;
PLH Propagation delay _ . - 5.4
buses to, | Ajt0B orB oA | OL=50PFVee =Y ' "
» Multiplexed real-time and stored data Inout i
c put capacitance V. =0VorV 4 pF
+ Output capability: +64 mA/-32mA IN CP, S, OF, DIR ! ce
» Latch-up protection exceeds 500mA Co I/0 capacitance V;=0VorVg, 7 pF
per Jedec JC40.2 Std 17
+ ESD protection exceeds 2000 V per lcez Total supply current Outputs Disabled; V(. = 5.5V 500 nA
MIL STD 883C Method 3015.6 and
200 V per Machine Model
ORDERING INFORMATION
DESCRIPTION lPACK{\GES : TEMPERATURE RANGE ORDER:OD'\:E
The 74ABT648 high-performance 24-pin plastic DIP (300mil) -40°C to +85°C 74ABT648
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 PN N1U2I\gBER Ci;g?g;B A Clocki NAHQEIA:?;U"LC.TIO?BI A
consists of bus transceiver circuits with : i ockInput A 10 ook input B 10
Inverting 3-state outputs, D-type flip- 2,22 SAB/SBA Select input A to B/ Select input B to A
flops:, and control cfrczljitry arrangef:l for 3 DIR Direction control input
multiplexed transmission of data directly 1567
from the input bus or from the internal R Ko -K7 Data inputs/outputs (A side)
registers. Data on the A or B bus will be 89,10, 11
clocked into the registers as the appro- 20, 19,18, 17 B,-5, 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 ?he transceiver function. In the 12 GND Ground (V)
transceiver mode, data present at the —
(continued) 24 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
CPABE Vcc 4 5 6 7 8 9 101
el LAdlilll
ER E E iEA 1 A0 A1 A2 A3 A4 A5 A6 A7
Ao [4] 1] OF |cras . P T
7\'1E 0] Bo f_iAf l =7 " vp 20
— — v =1 UK 1 ’ D
iz (s} 1o] ; 23 —]cpPBA E 2 6] a
B [ ie] B2 22 —{ sBA Vg &3
A, 8] By 21 —d o g 19
— — Bo B1 B2 B3 B4 BS B6 BY o
s e > TYTT7777 L2 ;
i‘ll—ﬂ _'_3_5 20 19 18 17 16 15 14 13 g 16
Ay E m Bg LE %_15
— 10
GND [12 3] By ;—tz 14
1—Q 13

Top View
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. . . . -
Octal bus transceiver/register, inverting (3-State) 74AB7T648
FUNCTION TABLE
INPUTS DATA 11O OPERATING MODE
OE DIR CPAB CPBA SAB SBA AjA, B,-B,
X X 1T X X X Input Unspecified* Store A, B unspecified”
X X X T 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
LoL 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 Qutput -
L H Horl X H X Stored A 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.

used to store and transmit data. Only
one of the two busses, 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.

The select (SAB, SBA) pins determine
whether data is stored or transfered
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

REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUSBTOBUSA BUSATOBUSB A,B,ORAAND B TOAORB
A... _] '\
A\l J 14
BUS A BUS B BUS A BUSB BUS A BUS B BUSA BUS B

OE DIR CPAB CPBA SAB SBA OF DiR CPAB CPBA SAB SBA OE DiR CPAB CPBA SAB SBA OE DiR CPAB CPBA SAB SBA

L L X X X L L H X X L X LH T x L Xx L L H HorL X H
L X X T x x L H HorL X H X
H X T Tox X
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Octal bus transceiver/register, inverting (3-State)

74ABT648

LOGIC DIAGRAM

OE_ 21

DIR _3
CPBA 23

SBA_ 22

Y

Do

CPAB__1
SAB__ 2
A |

P>

\\‘\\ B R N e Y \:
s 1 of 8 Channels S
3 1D 3
N
N N
N . IR \
N N
N N
N N
N N
N N
N N
N | N
N N B
A ¥ N
0 4 3} {200
P N —
N V\ \‘ Ll
-\ N
N N
N 3
N N
N \
B >C1 N
N Q 1 N
N N
N N
3 N
RESN \w\x\\\\\\\\\\\\x\\\\\.\\\\lx T. anaaraa st R s aaa s da by
Vl
To7 other‘channels
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \%
Ik DC input diode current Vi<0 -18 mA
A DC input voltage? -1.210 +7.0 \"
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \%
lo DC output current output in Low state 128 mA
Tsig 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal bus transceiver/register, inverting (3-State) 74ABT648
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER - UNIT
Min Max
Vee DC supply voltage 45 55 \Y
v, Input voltage 0 Vee Vv
Viy High-level input voltage 2.0 \Y
Vi Input voltage 08 Vv
loH 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
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C Tem = 49°C | unir
Min | Typ | Max | Min | Max
Vik input clamp voltage Veg = 4.5V; 1 = -18mA P 42 v
Voo = 4.5V; 1 gy =-8mA; V= Vi or Viy 25 25
Vo High-level output voltage Voo =5.0V; lgy=-3mA; V=V orVy 3.0 3.0 \Y
Vg = 4.5V; | op = -32mA; V) = Vi or Vy 20 | 24 20
VoL Low-level output voltage Veo =4.5V; 1o =64mA; V| = V) orViy 042 | 055 0.55 v
I Input leakage current Voo =5.5V; V= GND or 5.5V 001 | +1.0 +10 | pA
I +lozw | 3-State output High current | Vg =5.5V; Vo =2.7V; V= Vi or Viy 5.0 50 50 pA
Iy +1ozL | 3-State output Low current Voo =5.5V; Vg =0.5V; V=V orVy 5.0 -50 .50 pA
lo Short-circuit output current! Vee =5.5V; Vg =25V -50 | -100 | -180 -50 | -180 | mA
loen Ve = 5.5V; Outputs High; V|, = GND or Vg 0.5 50 50 HA
| Vee =5.5V; V=G \
ceL Quiescent supply current cc = 5.5V; Outputs Low; Vi NDorVee 24 80 80 mA
Ve = 5.5V, Outputs 3-State;
[ cc ; ;
ccz V, 2 GND of Vg 05 | 50 50 | upA
Qutputs 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,
Ao input pin?2 other inputs at Vg or GND; Voo = 5.5V 0.5 50 50 HA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Ve = 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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Advanced BiCMOS Products

FEATURES

* Independent registers for A and B
buses

+ The 74ABT651 is the inverting ver-
sion of the 74ABT652.

+ Multiplexed real-time and stored data
» 3-state outputs
 Output capability: +64 mA/-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 74ABT651 high-performance
BiCMOS device combines low static
and dynamic power dissipation with high
speed and high output drive.

The 74ABT651 Transceiver/ Register
consists of bus transceiver circuits with
3-state, inverting outputs, D-type flip-
flops, and control circuitry arranged for
multiplexed transmission of data directly
from the input bus or the internal regis-
ters. Data on the A or B bus will be
clocked into the registers as the appro-
priate clock pin goes High. Output En-
able (OEAB, OEBA) and Select (SAB,
SBA) pins are provided for bus manage-
ment.

PIN CONFIGURATION

74ABT651

Transceiver/register,
inverting (3-State)

QUICK REFERENCE DATA

CONDITIONS
M YPICAL | UNIT
SYMBOL PARAMETER Tom = 25°C; GND = OV T
t Propagation dela
PLH pagation y - . -
t CPABor CPBA toA orB_| OL = 50PFi Voo =5V 54 ns
PHL n n
CIN Input capacitance VI =0Vor VCC 4 pF
Cour Output capacitance Vi=0Vor V.. 7 pF
ICCZ Total supply current Outputs Disabled; VcC =5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABT651N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT651D
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1,28 CPAB/CPBA Clock input A to B/ Clock input B to A
2,22 SAB/SBA Selectinput A to B/ Select input Bto A
3,21 OEAB /OEBA Output enable inputs
4,5,6,7 . .
$ A, -A Data inputs/outputs (A side
8,9,10, 11 0™ putsioutputs (A side)
20,19, 18,17 B,-B Data inputs/outputs (B side)
16, 15, 14, 13 o7 P puts {
12 GND Ground (0V)
24 VCC Positive supply voltage
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)

CPAB

SAB

OEAB
Ag
A
A |6 ol
A3 E By
A, L8] E By
Ag L9l El By
Ag m E Bs
A 1] E] Bg
anD [12] ha] B

‘ Top View

oe—> =

21 N
3

23
22
A

Ao Al Afl A‘ AS 7
1 —]cpas
2—1saB
3 —] o8
23— cPBA
22—]sBa
21— OEBA
BO B1 % 83 B4 BS BG B7
20 19 18 17 16 15 14 13
Vg = Pin2s
GND = Pin 12

dkddd =[]

1

,

EN1(BA)
EN2(AB)
D ce
Gs
D cs
G7
1 C .
29 |5 4D ppepa>
O 3 1 1
07| 1>
7l 2V
19
g 18
g !
g] :
15
g 14
g 13
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Transceiver/register, inverting (3-State)

74ABT651

FUNCTION TABLE
INPU DATA 11O
NPUTS OPERATING MODE
OEAB OEBA CPAB CPBA SAB SBA An Bn
L H HorlLHorlL X X Isolation
L H 1 T X X Input nput Store A and B data
X H T HorlL ﬁ X Input Unspeiified Store A, Hold B
H H 1 1 X output Store A in both registers
L X HorL 1T 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 Output Input Real time B data to A bus
L L X Horl X H 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
HoL HorL Horl H H Stored A data to B bus
° 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 'ABT651.

vice in real time.

The select pins determine whether data
is stored or transferred through the de-

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

REAL TIME BUS TRANSFER
BUSBTOBUSA

BUS A BUSB

L L X X X L

REAL TIME BUS TRANSFER
BUSATOBUSB

BUS A BUSB

STORAGE FROM
A,B,ORAANDB

BUS A BUS B
OEAB GEBA CPAB CPBA SAB SBA
X H T X X X
LX X T ox x
L H T T ox x

TRANSFER STORED DATA
TOAORB

BUS A BUSB
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Transceiver/register, inverting (3-State)

74ABT651

LOGIC DIAGRAM
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OEAB 3

CPBA_ 23
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1 of 8 Channels
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ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 \Y
Ik DC input diode current Vi<0 18 mA
A DC input voltage? -1.2t0 +7.0 \Y
lok DC output diode current Vp<0 50 mA
Vo DC output voltage? output in Off or High state -0.510 +5.5 v
lo DC output current output in Low state 128 mA
Tslg 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 beyor:d those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.

2. The input and output voitage 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 - LIMITS UNIT
Min Max
Vee DC supply voltage 4.5 55 \Y
V) Input voltage 0 Vee v
Viy High-level input voltage 20 v
[ Input voltage 08 %
lon High level output current 32 mA
lo Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomp = +25°C Tamb = 47°C | uNiT
Min | Typ Max Min | Max
Vik Input clamp voltage Ve = 4.5V; 1 =-18mA -1.2 1.2 v
Voo =4.5V; lgy=-3mA; V=V orVy 25 25
Vo High-level output voltage Vee =5.0V; Loy =-83mA; V=V orVy, 3.0 3.0 %
Voo = 45V; Lo = -32mA; V| = Vy_or Vi, 20 | 24 2.0
VoL Low-level output voltage Vee =4.5V; 1 =64mA; V, =V orViy 042 | 055 0.55 \Y
I Input leakage current Ve =5.5V; V; = GND or 5.5V £0.01 | +1.0 £10 | pA
I +lozn | 3-State output High current | Vec = 5.5V Vg = 2.7V, V) = Vi or Vi 5.0 50 50 pA
I +lozL | 8-State output Low current Vee =5.5V; Vg =0.5V;V, =V orV 5.0 .50 .50 pA
o Short-circuit output current’ | Vg = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lecH Vee = 5.5V; Outputs High; V; = GND or V¢ 05 50 50 HA
feoL Quiescent supply current Voo =5.5V; Qutputs Low; Vy = GND or Veg 24 30 30 mA
oo s [w| [w|m
it | oo s | e [ m
Al e et o | o] | w|m
ettt | s [ | s [ 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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74ABT652

Transceiver/register,
non-inverting (3-State)

FEATURES QUICK REFERENCE DATA
+ Independent registers for A and B
CONDITIONS
buses SYMBOL PARAMETER Tomp = 25°C; GND = OV TYPICAL | UNIT
+ Multiplexed real-time and stored data Ton Propagation delay G, ~50pFi V.. 5V 54 ns
» 3-state outputs torL CPABor CPBA toA or B L= 'ccT .
» Output capability: +64 mA/-32mA Cn Input capacitance Vj=0Vor V.. 4 pF
» Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 c ouT Output capacitance V( =0VorVee 7 pF
+ ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and lecz Total supply current Outputs Disabled; Voo =55V 500 nA
200 V per Machine Model
DESCRIPTION ORDERING INFORMATION
The 74ABT652 high-performance PACKAGES TEMPERATURE RANGE ORDER CODE
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-state outputs, D-type flip-flops, and 1,23 CPAB/CPBA Clock input A to B / Clock input B to A
control circuitry arranged for multiplexed - -
transmission of data directly from the 2,22 SAB/SBA Selectinput A to B/ Select input B to 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 4567 ) )
the registers as the appropriate clock 8.9 10 11 Ag-A, Data inputs/outputs (A side)
pin goes High. Output Enable (OEAB, 2 ’19' 18' =
OEBA) and Select (SAB, SBA) pins are 16 15 14 13 By-B, Data inputs/outputs (B side)
provided for bus management. .
12 GND Ground (0V)
24 VCC Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
2 DN enisa)
CPAB 3 EN2(AB)
3
SAB 45 6 78 90 1 ; >:
OEAB 1888ttt b
A Aﬂ ‘1 & AI AA Aﬁ Al A? &7
0
n 1—]craB 4 -;Jq s 5 d
S b [ ?
Az ;: g.f:: o 7] 1>
AC! 22—1SBA s T 2V 19
. 2 OEEAB \ B? e -‘-.::-t j‘_’h:l“‘:
4 o By B 8, B, B, B, B,
7
As ISR - =
AG 20 19 18 17 16 15 14 13 -;‘-h: s
Az 10 - : 14
Vo =Pin24 .
GND = 1
Gﬁ%c Pin 12 j
Top View
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Transceiver/register, non-inverting (3-State) 74ABT652
FUNCTION TABLE
. ATA 11O
INPUTS D OPERATING MODE
OEAB OEBA CPAB CPBA SAB SBA An Bn
L H HorLHorlL X X | Inout Isolation
L H 1 + X X nput P Store A and B data
X H T Hor X X out | Unseecified Store A, Hold B
H H 1 Lq X P output Store A in both registers
L X HorL T X X | Unspecified | Hold A, Store B
L L 7 1 X * |output* nput Store B in bath registers
L L X X X L Output Input Real time B data to A bus
L L X Horl X H 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
Stored A data to B bus
H H
H L HorLHorL Output Qutput 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
BUSBTOBUSA BUSATOBUSB A,B,ORAAND B TOAORB

BUSA BUS B BUSA ; BUSB BUS A BUSB BUS A BUSB

OEAB TEBR CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA CEAB COEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA
L L X X X L H H X X L X H L Horlk HorL H H
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Transceiver/register, non-inverting (3-State)

74ABT652

LOGIC DIAGRAM

OEBA 21
OEAB 3

CPBA 23
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SBA _22

z
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>
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i
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M

N

N

N Po. |

N 1

AR RS PERE R AR AN RN AN RA NN NN NN AAATARTARARL LA RN AN RN RN RN AN

Vl VLLJ \ b
To 7 other channels
ABSOLUTE MAXIMUM RATINGS?
SYMBOL PARAMETER CONDITIONS RATING UNIT
Veo DC supply voltage 0510 +7.0 v
T DC input diode current V<0 18 mA
Vi DC input voltage? -1.2t0 +7.0 \Y
lok DC output diode current Vo< 0 50 mA
Vo DC output voltage? output in Off or High state -0.510+5.5 \
lo DC output current output in Low state 128 mA
Tetg Storage temperature range -6510 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-maximum-rated conditions for
extended periods may affect device reliability.

N

November 22, 1989

. 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 - LIS UNIT
Min Max
Vee DC supply voitage 4.5 5.5 \Y
Vi Input voltage 0 Vee \
Viy High-level input voltage 2.0 v
ViL Input voltage 0.8 \Y
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
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomp = +25°C Tﬂ;'c',b;;gc UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Veg = 4.5V; | k= -18mA -1.2 -1.2 \%
Veg =4.5V; loy=-3mA; V=V orVy 25 25
Vou High-level output voltage Veg =5.0V; lgy=-3mA; V=V, orVy 3.0 3.0 v
Vg = 4.5V; Loy =-32mA; V) = Vy or Viy 20 | 24 20
VoL Low-level output voltage Vg = 4.5V I =84mA; V=V or Viy 042 | 055 0.55 v
Iy Input leakage current Vec =5.5V; V= GND or 5.5V $0.01 | +1.0 1.0 | pA
Iy + lozu | 3-State output High current Vo =5.5V; Vg =2.7V; V= V) or Vi 50 50 50 pA
liL +lozL | 3-State output Low current Veg =5.5V; Vg =0.5V; V= Vj or Viy 50 | -50 50 "y
lo Short-circuit output current! Vee =5.5V; Vo = 2.5V 50 | -100 | -180 | -50 | -180 | mA
lcch Vec = 5.5V; Outputs High; V, = GND or Vg 0.5 50 50 HA
lceL Quiescent supply current Ve = 5.5V; Outputs Low; V; = GND or Vg 24 30 30 mA
lecz x,c: 2:3‘;3::’“’5 S-S 05 50 50 KA
o oo | s [s | e [ m
Aleg il[\]?)ii:igir:;l supply current per 3:23:?:;51::% ;nsrdébh? [;n;\)/t::tc ai 245\6 05 50 50 uA
Gt | s [as | s [ m
NOTES:

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

2. This is the increase in supply current for each input at 3.4V.
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74ABT657

Date of Issue November 21, 1989

Status Objective Specification

Advanced BiCMOS Products

FEATURES

» Combinational functions in one pack-
age

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

= Output capability: +64 mA/-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 74ABT657 high-performance
BiCMOS device combines low static and
dynamic power dissipation with high
speed and high output drive.

The 74ABT657 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

QUICK REFERENCE DATA

Octal transceiver with 8-bit
parity generator/checker (3-State)

CONDITIONS
SYMBOL PARAMETER Tamb = 25°C; GND = OV TYPICAL | UNIT
t Propagation dela
PLH pag y C, =50pF; V... = 5V 29 ns
™ AtoB orBtoA L cc
ClN Input capacitance V| =0Vor VCC 4 pF
COUT Qutput capacitance Vl =0Vor VCC 7 pF
lccz Total supply current Outputs Disabled; VCC =5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABT657N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT657D

(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 A to B (T/R=High)
and an input when receiving from port

B to A port (T/R=Low). When transmit-
ting (T/R=High) the parity select (ODD/
EVEN) input is set, then the A port data
is polled to determine the number of
High bits. The parity (PARITY) 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, transmitting even parity. If

( Continued on next page )

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
;‘ O\ of0BUsBTOA
[ E 3 2N,y "—2-[;::;5‘&705:'
11
~ L2 ] & g - EEET
N =iy LTI R e
2K -
13
N= o AN e |2
s B E By - u,n{onm]
A — 1—1TR papTy L3 2
A |8 19| GND 3:: Z:mm ERROR b— 12 .:4_._ vo 2V
Vee 18] GND el |2
k" E By B, 8, B, B, B, 8,8, B, "‘"_5 —-—4-:
——a——
N= I SARRAR) P :
1 17
o 1 sl = DI o
————]
ODD/EVEN m E B, ; g
ERROR [, E PARITY Vo aPin? -‘:-a— —A—L-“
CcC - ur— o
GND = Pin 18, 19

TOP VIEW
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Octal Transceiver with Parity Generator/Checker (3-State)

the number of High bits on port A is Low (even parity) and the number of
even, then the parity (PARITY) output Highs on port B is:
will be Low, keeping even parity. When

in receive mode (T/R=Low) the B portis (1) odd and the parity (PARITY)
polled to determine the number of High  input is High, then ERROR will be
bits. If parity select (ODD/EVEN) is High, signifying no error.

PIN DESCRIPTION

(2) even and the parity (PARITY) input
is High, then ERROR will be asserted

Low, indicating an error.

PIN NUMBER SYMBOL NAME AND FUNCTION
13 PARITY Parity output
1 ODD/EVEN Parity select input
12 ERROR Error output
1 TR Transmission/Receive input
2,3,4,5,6
8,9, 10 Ay-A, A port 3-State outputs
23,22,21,20
v e el B.-B B port 3-State outputs
17,16, 15, 14 o7 P P
24 OE Ouput enable input activelow
18, 19 GND Ground (0V)
7 VCC Positive supply voltage
FUNCTION TABLE
INPUT/
NUMBER OF INPUTS THAT ARE HIGH INPUTS OUPUT OuTPUTS
OFE | TR |ODDEVEN | PARITY | ERROR | OUTPUTS MODE
L H H H 4 Transmit
L H L L A 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 z Transmit
1,3,5,7 L L H H L Receive
L L H L H Receive
L L L H H Receive
L L L L L Receive
Don't care H X X z Z 3-state
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off" state
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Objective Specification

Octal Transceiver with Parity Generator/Checker (3-State)

74ABT657

LOGIC DIAGRAM

VCC=Pin 7

TR

55 24

10

P} |
ODD/EVEN
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13 paRiTY

2 —
ERROR
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Octal Transceiver with Parity Generator/Checker (3-State) 74ABT657

ABSOLUTE MAXIMUM RATINGS?!

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 \Y
li DC input diode current V<0 -18 mA
\J DC input voltage? -1.2t0 +7.0 \%
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.51t0 +6.5 \
lo DC output current output in Low state 128 mA
Tstg 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 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 \
Vin High-level input voltage 2.0 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
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 Tnir:’b :S;‘f,g"c UNIT
Min | Typ | Max | Min | Max
Vi Input clamp voltage Vec =4.5V; Ik =-18mA -1.2 1.2 v
Voo = 4.5V; 1 g = -3mA; V= Vi or Vg 25 25
Vou High-level output voltage Ve =5.0V; lgy=-3mA; V=V orVy 3.0 3.0 \Y
Voo = 4.5V; | gy = -32mA; V, = Vi or Vi 20 | 24 20
Voo Low-level output voltage Ve =4.5V; 1o =64mA; V=V orViy 042 | 055 0.55 "
h Input leakage current Ve =5.5V; V)= GND or 5.5V $0.01 | 1.0 10 | pA
Iy + lozn | 3-State output High current Vee =5.5V; Vo =2.7V; V) =V or Viy 5.0 50 50 pA
I +lozL | 3-State output Low current Vee =5.5V; Vo = 0.5V, V) =V or Viy 50 | -50 .50 pA
lo Short-circuit output current! Vee =5.5V; Vo = 2.5V -50 | -100 | -180 | -50 | -180 | mA
leon Vee = 5.5V; Outputs High; V|, = GND or V¢ 0.5 50 50 HA
| _ 55V V-
coL Quiescent supply current Ve = 5.5V; Outputs Low; V) = GND or Ve 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
| cC ; ;
ccz Vi 2 GND or Vg 05 | 50 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vo or GND; Vg = 5.5V 05 15 15 mA
Additional supply current per Outputs 3-State, one data input at 3.4V,
Moo | jnout 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; Ve = 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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74ABT821

Date of Issue | November 30, 1989

Status

Objective Specification

Advanced BiCMOS Products

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: +64 mA/-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.

PIN CONFIGURATION

10-bit D-type flip-flop,
positive-edge trigger (3-State)

CONDITIONS
SYMBOL PARAMETER Tamp = 25°C; GND = 0V TYPICAL | UNIT
toLH Propagation delay C, =50pF; V.. =5V 5.4 ns
L= Ve ™ :

tonL CPtoQ,

Cin Input capacitance V=0Vor V. 4 pF
COUT Output capacitance V= OV or VCC 7 pF
’CCZ Total supply current Outputs Disabled; VCC =55V 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

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

LOGIC SYMBOL

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 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.

LOGIC SYMBOL(IEEE/IEC)

GE [1] 5_7[ Vee
Do E E Qo
SRE 2] a,
Dz E i] Q2
D3 E @ Q3
P [ 9] a,
os [7] o] s
05 [3 E Qg
o7 3] e] a;
D& fo] is] a,
s il o
GND fiz] E,] cp

Top View

2 345 6 78 9 1011
L]
Dn D1 D2 0304 DSDE D., DBDB
183 —jcp
1 — OE
Q, Q, @, Q; Q, 9; Q; Q, O Q

HENEEENEN

23 22 21 20 19 18 17 16 15 14

VCC =Pin24
GND = Pin 12

1 ENt
B e
-

2_Joo o 1vp2
- 3
p— L2
5 | 20
(- C)
7 18
- | 17
9| {16
0| 15
1 1
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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 .
9,4, 9,6, D-D Data input
8,9, 10, 11 0 9 puts
14,15, 16, 17, 18
, 15, 16,17, 18, Q.- 1
19, 20, 21, 22, 23 0% Data outputs
13 CcP Clock Pulse input (active rising edge)
12 GND Ground (0V)
24 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OQUTPUTS
— OPERATING MODE
OE CcP D, REGISTER Q,-Q,
L T | L L .
L 1 h H H Load and read register
L + X NC NC Hold
H + X NC z isabl
H T D, D, 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 fevel
I = Low voltage level one set-up time prior to the Low-to-High clock transition
NC = Nochange
X = Don'tcare
Z = Highimpedance “off" state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
Dy Dy D, Dy D, D D Dy Dy Dy
3 8 10 11
D —D 4D =D —D D —D “D —D D
Hcp Q‘l P QP QR HCP QR (CP Qf (P QP (P QR P G (CP QF CP Qh
cp 13
e A A A
|23 Izz 21 20 19 18 17 16 15 14
Q Q, Q, Q4 Q, Qg Qg Qy Qg Qg
Vg =Pin24
GND = Pin 12
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10-bit D-type flip-flop; positive-edge trigger (3-State)

74ABT821

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Veo DC supply voltage 45 5.5 v
v, Input voltage 0 Vee v
Vin High-level input voltage 2.0 \Y
ViL Input voltage 08 \Y
lon High level output current -32 mA
lo Low level output current 64 mA
AVAv Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS!

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 v
lik DC input diode current Vi<0 -18 mA
v DC input voltage2 -1.210 +7.0 \Y
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \
lo DC output current output in Low state 128 mA
Tatg Storage temperature range -65to 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-maximum-rated conditions for
extended periods may affect device reliability.

]

November 30, 1989

The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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10-bit D-type flip-flop; positive-edge trigger (3-State) 74ABT821
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomp = +25°C Tamy =-40°C | 7
Min | Typ Max Min Max
Vi Input clamp voltage Voo = 4.5V; | = -18mA 12 12 v
Vee =4.5V; lgy=-3mA; V=V orViy 25 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V or V|, 3.0 3.0 v
Ve =4.5V;loy=-32mA; V| = V) or V|y 2.0 24 2.0
Vou Low-level output voltage Vgc = 4.5V; 1o = 64mA; V, =V or Viy 042 | 055 0.55 v
I Input leakage current Ve =5.5V; V, = GND or 5.5V 10.01 | +1.0 1.0 pA
lozw | 3-State output High current | Ve =5.5V; Vo =2.7V; Vi =V orVyy 5.0 50 50 pA
lozu | 3-State output Low current | Ve =5.5V; Vo =05V, V=V orVyy 50 | -50 50 | pA
lo Short-circuit output current! | Vg =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
lcen Vee = 5.5V; Outputs High; V; = GND or Vg 0.5 50 50 HA
| =55V; V=
S| Quiescent supply current Ve = 5.5V; Qutputs Low; V; = GND or Ve 24 30 30 | mA
Ve = 5.5V; Outputs 3-State;
| cc ; ;
ccz V| = GND or Veg 0.5 50 50 HA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
Al
ce input pin2 at Vgcor 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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Date of Issue |November 30, 1989

Status Obijective Specification

Advanced BiCMOS Products

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: +64 mA/-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 74ABT823 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 'ABT823 is a 9-bit wide buffered
register with Clock Enable (CE) and
Master Reset (MR) which are ideal for
parity bus interfacing in high micropro-
grammed systems.

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.

QUICK REFERENCE DATA

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

CONDITIONS NIT

SYMBOL PARAMETER Tamb = 25°C; GND = 0OV TYPICAL | U
toLH Propagation delay CL = 50pF; Vcc -5V 5.4 ns
oL CPto Q)

CIN Input capacitance VI =0Vor VCC 4 pF
C ouT Output capacitance Vl =0Vor VCC 7 pF
Iccz Total supply current QOutputs Disabled; VCc =5.5V 500 nA

ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP -40°C to +85°C 74ABT823N
24-pin plastic SOL -40°C to +85°C 74ABT823D

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
S [ P4 Voo 2 345 6 78 910
> e o RN
lE 2| Q, D, D D,D,D,D, D, D,D
D, E ET_I o, 13._.cpo 1 Y2 Y3 Yy Us Vg U7 Y s
D3 E E Q3 14 —qcCE 3 2
D4 [4 ] o, 11 —qmR . A
= — 1—qoE - —
o= U ] o 9,9, 9, 8, 9,90, & s | | »
.- 2 o TTTT 11T 1] e
07 [3 EJ a7 23 22 21 20 19 18 17 16 15 7| »
Ds o hs] a, . —”
R ] oE —
&no [z s cp Vi, = Pin24 — —
co " 10 15
GND = Pin 12 p—
Top View
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9-bit D-type flip-flop with reset and enable; (3-State) 74ABT823
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output Enable input (active Low)
2,3,4, 56,7 .
, 3,4, 5,6, . 1
8.9 10 DO D8 Data inputs
15, 16,17, 18 Q-Q ta out
19, 20, 21, 22, 23 08 Data outputs
13 CcP Clock Pulse input (active rising edge)
14 CE Clock Enable input (active Low)
1 MR Master Reset input (active Low)
12 GND Ground (0V)
24 Vee Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
— — p— OPERATING MODE
OE MR CE CcP D, Q,-Q,
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 = Nochange
X = Don'tcare
Z = Highimpedance “off" state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
CE 14
Dy D, D, Dy D, Dy D D, Dy
13 |2 3 '4 5 . 6 . 7 8 9 . 10
cp L P4 S L 5 S S S DS & P
D cp 4D CP D cpP D CP 4D CP 1D CP “D CP 4D CP 4D CP
R QR R QH |—R Qb R @R R @R HR @ HR Q@R R Q@+ R QR
ﬁ 11 :
oF —d>— [ [ [ [ [ [ [ .[ J
23 22 21 20 19 18 17 16 15
Vg =Pin24 G, Q, Q, Q, Q, Qs Q Q, Qg
GND = Pin 12
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Objective Specification

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

74ABT823

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER - LIMITS UI:IIT
Min Max
Vee DC supply voltage 45 55 \
2 Input voltage 0 Vee \
ViH 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
Tamo Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS'
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 voltage? -1.2t0+7.0 \Y
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 "
lo 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Objective Specification

9-bit D-type flip-flop with reset and enable; (3-State) 74ABT823
DC ELECTRICAL CHARACTERISTICS
LIMITS
- o Tamp = -40°C |’
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o +85°C UNIT
Min [ Typ | Max | Min | Max
Vi Input clamp voltage Vgg = 4.5V; 1 x=-18mA 12 1.2 v
Ve =4.5V;lgy=-3mA; V=V, orVy 25 25
Vou High-level output voltage Ve =5.0V; loy=-3mA; V=V, orViy 3.0 3.0 \Y
Voo = 45V; L gy = -32mA; V, =V or V, 20 | 24 20
VoL Low-level output voltage Ve =4.5V; o =64mA; V| = V| orViy 0.42 | 055 0.55 Vv
Iy Input leakage current Vee =5.5V; V, = GND or 5.5V +0.01 | 1.0 +1.0 HA
lozn 3-State output High current Vog =56.5V; Vg =2.7V; V=V orVy 5.0 50 50 HA
lozL 3-State output Low current Ve =5.5V; Vo =0.5V; Vi =V orViy 50 | -50 .50 pA
lo Short-circuit output current! Vee =5.5V; Vo =25V ‘ -50 | -100 | -180 50 | -180 | mA
leon Vge = 5.5V; Outputs High; V; = GND or Vg 05 | 50 50 | pA
| =55V, TV, =
ccL Quiescent supply cumrent Ve = 5.5V; Outputs Low; V, = GND or Vg 24 30 30 mA
Vg = 5.5V; Outputs 3-State;
| 'cc ; ;
ccz V| = GND or Vg 0.5 50 50 pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
alee input pin2 at Vggor GND 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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Date of Issue | November 30, 1989

Status Objective Specification

Advanced BiCMOS Products

FEATURES

 Ideal where high speed, light bus
loading and increased fan-in are re-
quired

< Flow through pinout architecture for
microprocessor oriented applications

+ Outputs capability: +64mA/-32mA
»  Slim 300 mil-wide plastic 24-pin pack-
age

« Pinout and function compatible with
AMD 29827

DESCRIPTION

The 74ABT827 high-performance
BiCMOS device combines low static and
dynamic power dissipation with high
speed and high output drive.

The 74ABT827 10-bit buffers provide
high performance bus interface buffering
for wide data/address paths or buses
carrying parity. They have NOR Output
Enables (OF,, OE,) for maximum con-
trol flexibility.

PIN CONFIGURATION

QUICK REFERENCE DATA

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

CONDITIONS
SYMBOL PARAMETER Tom = 25°C; GND = OV TYPICAL | UNIT
[ Propagation dela:
PLH pag y C, =50pF; V.. =5V 2.9 ns
L ' 'CC g
oL CPoQ,
C Input capacitance V,=0Vor Ve, 4 pF
COUT QOutput capacitance Vl =0V or VCC 7 pF
ICCZ Total supply current Outputs Disabled; VCC =5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP -40°C to +85°C 74ABT827N
24-pin plastic SOL -40°C to +85°C 74ABT827D
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1,13 O_E0 ﬁ1 Qutput Enable inputs (active Low)
2,3,4,56,7 D-D .
8,9, 10, 11 0 "9 Data inputs
14, 15, 16, 17, 18 Q.-
19,20 21 22,23 0 % Data outputs
12 GND Ground (0V)
24 Vee Positive supply voltage

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

O, I 24 vee
Dy 23] Qg
n [ B
P2 [ | E1
LI 20] Qg
o; [Tél 19] 04
% [ 1 s
05 [of 17 Qs
o [ 5] o7
0 [idf 15 05
o [ 14]
aND [12] i3] OF,
TOP VIEW

2345678 9101
EREEEEEEN
DoD DzD D DstD7DaD9
1 —Q OEg
131051
9, Q, G Q;Q,Q,Q,Q,Q; Q,

NERRRREA

Vcc =Pin24
GND = Pin 12

23 2221 2019 18 17 1615 14

SN
BN EN1
o =
2 > 4V 23
3 22
4 21
S 20

o
©

~
E

o
3

©
>

B}
«

>
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Objective Specification

10-bit buffer/line driver, non-inverting (3-State) 74ABT827
FUNCTION TABLE
INPUTS |oyTPUTS
OPERATING MODE
OE|D, | Q,
L Transparent
LI H H Transparent
H| X z High impedance
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off” state
LOGIC DIAGRAM
O, Dg Dy Dg Dy Dy D3 D, D D, OF, OF,
114 |15 |1S ifl | |20 21 |22 !23
Qg Qg Q7 Qg Q3 Q, Qy Q
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Max
Vee DC supply voltage 45 55 \Y
Vv Input voltage 0 Vee v
Vin High-level input voltage 2.0 v
Vi Input voltage 0.8 v
o 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 buffer/line driver, non-inverting (3-State) 74ABT827

ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 \Y
ik DC input diode current Vi<e -18 mA
\Z DC input voltage? -1.210 +7.0 v
lok DC output diode current Vp<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 v
lo DC output current output in Low state 128 mA
Ts(g 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL = 425° Tamy = -40°C
PARAMETER TEST CONDITIONS Tamb = +25°C T +85°C UNIT
Min Typ Max Min Max
Vi Input clamp voltage Voo = 4.5V; | =-18mA 12 12 v
Voc =4.5V; loy=-3mA; V=V orVy 25 25
Vou High-level output voltage Voo =5.0V; gy =-3mA; V=V, orVy 3.0 3.0 \
Voo =4.5V; loy=-32mA; V, =V or Vi 2.0 2.4 2.0
Voo Low-level output voltage Voo =4.5V; g =64mA; V, =V, or Vi 0.42 | 055 0.55 v
L Input leakage current Vee =5.5V; V; = GND or 5.5V +0.01 | +1.0 +1.0 HA
lozn 3-State output High current Vee =5.5V; Vg =2.7V; Vi =V orVy 5.0 50 50 HA
lozL 3-State output Low current Vee =56.5V; Vg =0.5V; V=V orViy 5.0 -50 -50 pA
lo Short-circuit output current! Voo =5.5V; Vo =25V -50 | -100 | -180 -50 | -180 | mA
loeH Vee = 5.5V; Outputs High; V), = GND or Vg 0.5 50 50 HA
| . Vee = 5.5V; Outputs Low; V, = GND or V,
ccL Quiescent supply current ce dtputs ~ows ¥ or Voo 24 80 3 mA
Ve = 5.5V; Outputs 3-State;
| cc ; ;
cez V|= GND or Vge 05 | 80 5 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vg 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 HA
Outputs 3-State, one enable input at 3.4V, A
other inputs at Vg or GND; Vo = 6.5V 05 1.5 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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Status

Objective Specification

(3-State)

Advanced BiCMOS Products

74ABT841

10-bit bus interface latch

FEATURES QUICK REFERENCE DATA
« High speed parallel latches CONDITIONS AL | o
+ Extra data width for wide address/ SYmBOL PARAMETER Tamp = 25°C; GND = OV TYPIC
data paths or busses carrying parity i -
PLH Propagation delay C. =50pF:V .. =5V 4.0 ns
+ ldeal where high speed, light load- '™ D, toQ, L =3P Voo
ing, or increased fan-in are required | ! .
as with MOS microprocessors Cin nput capacitance Vi=0VorVee 4 P
« Output capability: +6:mA/—32mA Cour Output capacitance V,=0VorVe, 7 pF
« Slim Dip 300 mil package
+ Broadside pinout ICCZ 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 adq:ess/data paths of busses 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
X 1 OE Output Enable input (active Low)
The 74ABT841 consists of ten D-type 234567
latches with 3-state outputs. The flip- 8 9 ’10' 1’1 DO— D9 Data inputs
flops appear transparent to the data e
when Latch Enable (LE) is High. This ] 3 ;g ;f ;; ;g Q;Qq Data outputs
allows asynchronous operation, as the B - - -
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)
20;'3 the dat‘a th:1 Lneets the setup and 24 Vee Positive supply voltage
old time is latched.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
o [1] 24] vee T:———b EN
vl e LT :
=1 |
D
D; E % :' D, 0, D; D, D, D, D, D, D, D, "; 0 > v 2
4 21 2 2
D3 E E Q3 . . a 21
D4 [6] 0] Q4 ‘: : I:E s 2
05 [7] 18] Qs [ 1
Dg |8 17| Qg 7 18
D7 % % Q 0001 %030405060703 OD a 7
7 l—
| |
Da E E Qs 2|3 2|2 21 2019 18 1|1 1I$ 1lS 14 2 1
Dy [i1] 14] Qg jid I
GND E E LE VCC =Pin24 1 14
GND = Pin 12
TOP VIEW

163




Philips Components BICMOS Products Objective Specification

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

Do Dy D2 D3 Dy Ds Dg D7 Dg Dg

I O U N N A CR R LRI

I-D lo I-D D l—o |-D D I‘D |~D l-D

L QhAL Qpt Qnt aohpt Ot onfr ehfd. aohpfdl QhfAL a

s T
/ / /

E1$r‘7xr‘7nf7 N

21 20 19 18 17 16 15 14
Vec =Pin 24 Qq Qq Qy Qg Q4 Qg Qg Q, Qg Qg
GND =Pin 12
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
GE | LE | D, | Qq
L H L L
Transparent
L H H H
L v : L Latched
L { h H
H X X 4 High impedance
L 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
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER - UNIT
Min Max
Vee DC supply voltage 45 55 %
A Input voltage 0 Vee v
Vin High-level input voltage 2.0 \%
ViL Input voltage 0.8 \%
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C

November 30, 1989 164



Philips Components BiCMOS Products Objective Specification

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

ABSOLUTE MAXIMUM RATINGS!

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 Y
" DC input diode current Vi<0 TS mA
Vv DC input voltage? -1.2t0 +7.0 v
lok DC output diode current Vp<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \"
lo DC output current output in Low state 128 mA
Tag 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Tﬂgbfs'sﬂg“c UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Vee = 4.5V; 1 = -18mA 1.2 12 v
Vee =4.5V; lgy=-8mA; V=V orVy 25 25
Vou High-level output voltage Ve = 5.0V Iy =-3mA; V=V, or Vy 3.0 3.0 \Y
Veoe =4.5V; lgy=-32mA; V| =V or Vi, 2.0 2.4 20
VoL Low-level output voltage Voc =4.5V;lg =64mA; V=V or Viy 042 | 055 0.55 v
I Input leakage current Vee =5.5V; V= GND or 5.5V +0.01 | +1.0 +1.0 vy
lozn 3-State output High current | Vg =5.5V; Vg = 2.7V, V=V or Vi 5.0 50 50 HA
lozu 3-State output Low current Voo =5.5V; Vo =0.5V; V)= Vi orViy 50 | -50 -50 pA
lo Short-circuit output current! Voo =5.5V; Vg =25V 50 | -100 | -180 50 | -180 mA
leeH Ve = 5.5V; Outputs High; V, = GND or Vg 0.5 50 50 pA
| Ve = 5.5V; Outputs Low; V, = GND or V,
ceL Quiescent supply current ce s Outputs Lows M cc 24 30 30 | mA
Ve = 5.5V; Outputs 3-State;
| cC ; ;
ccz Vi = GND or Ve 05 | 50 50 | pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
Al
ce input pin? at Vg or GND 05 15 15 mA
NOTES:

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

FEATURES
» High speed parallel latches

+ Extra data width for wide address/
data paths or busses carrying parity

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

+ Output capability: +64mA/-15mA
+ 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 areLow if OE is Low. When MR
is High, data can be entered ento the
latch. When PRE os Low, the outputs
are High, if OE is Low. PRE overrides
MR.

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

PIN CONFIGURATION

| 74ABT843

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

QUICK REFERENCE DATA

SYMBOL

PARAMETE

CONDITIONS

Ta=25°C; GND =0V TYPICAL

UNIT

oL H

Propagation delay
D, to Q"

C, = 50pF; Vec =5V 4.0

ns

Input capacitance

VI =0Vor VCC

pF

Output capacitance

VI =0Vor VCC

pF

Total supply current

Outputs Disabled; VCC =55V 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

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

3
Do
Dy
Dy
D3
Dq
Dg
Dg
D7

s
MR

slainlalaialainlninlia
R EEE E R EE

GND

=
~

TOP VIEW

14

13
14 —9
1 —q
1 —9

o(l 01 QI Qﬁ 0‘ 05 Qﬁ 0705

1]

13

bi

22

o alun

3

@
3

VCC =Pin24
GND = Pin 12
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Objective Specification

9-bit bus interface latch with set and reset (3-State) 74ABT843
LOGIC DIAGRAM
Do D4 D2 D3 D4 Ds D¢ D7 Dg
2 3 4 5 6 7 9 10
— 14 . .
PRE 3 3 1% 12 I 13
D P D P DP DP DP Dp DP DpP DP
AL CQnHLCQy HLCOf L CQnALCQALCAQqHLC QR LCQR AL CQ
L PO G G O
13
LE S
VvV
% —> .
23 |22 l 21 l 20 |19 l1s 17 ‘16 15
Vg =Pin 24 Qo Qy Q, Q3 Q4 Qs Qg Q7 Qg
GND =Pin 12
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
OE | PRE | MR LE D, Q
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 4 ! L Latched
L H H { h H
H X X X X Z 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

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Qutput Enable input (active Low)
2,3,4,56 D -D Data inputs
7.8,9,10 0 "8 i
15,16, 17, 18, 19 ]

20, 21,22, 23 Qo QB Data outputs
11 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 Ve Positive supply voltage
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Objective Specification

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

74ABT843

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER - LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \Y
2 Input voltage 0 Vee \
Viu High-level input voltage 2.0 \
Vi Input voltage 0.8 \
o High level output current -32 mA
oL 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!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+7.0 \Y
ik DC input diode current V<0 -18 mA
v DC input voltage2 -1.2t0 +7.0 \Y
ok DC output diode current Vo< 0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \Y
lo DC output current output in Low state 128 mA
Tsig 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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9-bit bus interface latch with set and reset (3-State) 74ABT843
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C Tn'r:b;;‘tgnc UNIT
Min Typ Max Min Max
Vik Input clamp voltage Vee = 4.5V; 1 = -18mA 12 42 v
Voe =4.5V; lop=-3mA; V=V or Viy 25 25
Vou High-level output voltage Voo =5.0V; lgy=-3mA; V=V orVy 3.0 3.0 Vv
Voo =4.5V; loy=-32mA; V, =V orVy 2.0 2.4 20
VoL Low-level output voltage Voo =4.5V; g =64mA; V =V or Viy 042 | 055 0.55 Vv
I Input leakage current Ve = 5.5V; V= GND or 5.5V +0.01 | 1.0 +1.0 pA
lozn 3-State output High current | Voo =5.5V; Vg =2.7V, V=V orVyy 50 50 50 vy
lozL 3-State output Low current Vee =5.5V; Vo =05V, V=V orVy 50 | -50 -50 pA
lo Short-circuit output current! | Vec =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
IccH Ve = 5.5V; Outputs High; V; = GND or V¢ 05 | 50 50 pA
| 55V VI
ccL Quiescent supply cument Vee = 5.5V; Outputs Low; V; = GND or V¢ 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
| cc ; ;
ccz V| = GND or Veg 0.5 50 50 pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
Al
€ | 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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74ABT845

Date of Issue | November 30, 1989

Status Obijective Specification

Advanced BiCMOS Products

FEATURES
+ High speed parallel latches

» Extra data width for wide address/
data paths or busses 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 AM29845

DESCRIPTION

The 'ABT845 consists of eight D-type
latches with 3-state outputs. In addition
to the LE, OE, MR and PRE pins, the
'ABT845 has two additional OE pins
making a total of three Output Enables
(OE,, OE,, OE,) pins. The multiple Out-
put Enables (OE,, OE,, OE,) allow
multiuser control of the interface, e.g.,
CS, DMA, and RD/WR.

The 'ABT845 is functionally, and pin
compatible to the AMD AM29845.

PIN CONFIGURATION

QUICK REFERENCE DATA

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

SYMBOL PARAMETER

CONDITIONS
Ta =25°C; GND = OV

TYPICAL | UNIT

Propagation delay
D, to C)n

oLy

CL = 50pF; VCC =5V

4.0 ns

Input capacitance

V,=0Vor VcC

Output capacitance

VI =0Vor VCC

| Total supply current

Qutputs Disabled; VCC =55V

500 nA

ORDERING INFORMATION

PACKAGES

TEMPERATURE RANGE

ORDER CODE

24-pin plastic DIP

-40°C to +85°C

74ABT845N

24-pin plastic SOL

-40°C to +85°C

74ABT845D

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

O
OE 4
Do

24

Dy
D2

=
=]
oy

D3
Dy
Ds
Dg
D7
MR
GND

FlEIRle][=] 5] o] o] ] [o][=] =]
ElE/[a] Bzl ]8Tk 5] 2]

TOP VIEW

S2

3
D,

ofb—»
of— o
of—o
of—o

0 172737475
LE

PRE

MR

OEg

OE 4

OE,

bl

00 Q1 02 03 04 QS QG °7

c1

[T

1D

> 2v 2

&

21

o

20

~

2221 201918 17 1615

VCC =Pin24
GND = Pin 12
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8-bit bus interface latch with set and reset (3-State) 74ABT845
LOGIC DIAGRAM for 'F841
Do D4 D2 D3 Dy Ds De D7
14 3 4 5 6 7 8 9 10
Pre ——>o—1 3 12 12 13
DP DP D P DP D P DP DP D P
L CQpHLCQRLCcandlcanfLCcQpfLc QRALC QnHLCQf
PR N ]
L 13 l,>
1
o Yy oy oY Y Y
OE 4 . ¢ ! ¢
oEL.2 22 21 20 19 18 17 16 15
VCC=Pin24 Qo Qy 02 Q3 Qg Qs Q6 Q7
GND =Pin 12

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
1,2,23 OE, Output Enable input (active Low)
3,4,5,6 ) .
7'8.9.10 DO DB Data inputs
15, 16,17, 18 _
19,20, 21, 22 QO QB 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 Ve Positive supply voltage

FUNCTION TABLE for 'F845 and 'F846

INPUTS OUTPUTS
OPERATING MODE
OEn 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 d ! L Latched
L H H 4 h H
H X X X X z 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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8-bit bus interface latch with set and reset (3-State) 74ABT845

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER - LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
\7 Input voltage 0 Vee \
Viy High-level input voltage 2.0 \Y
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
ABSOLUTE MAXIMUM RATINGS!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 Y
Ik DC input diode current Vi<0 -18 mA
\Z DC input voltage2 -1.210 +7.0 Y
lok DC output diode current Vo< 0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 \
lo DC output current output in Low state 128 mA
Tstg 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 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
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tmp = +25°C Tamp = -40°C | iy
fatind to +85°C
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo = 4.5V, 1 x=-18mA 1.2 1.2 v
Vee =4.5V; lgy=-3mA; V=V or Viy 25 25
Vou High-level output voltage Vee =5.0V; loy=-3mA; V=V orVy 3.0 3.0 \Y
Vg = 4.5V; | o= -32mA; V, = Vj_or Vg 20 | 24 20
VoL Low-level output voltage Voo =4.5V; g =64mA; V=V or Vi 042 | 055 0.55 Vv
I Input leakage current Vec = 5.5V; V= GND or 6.5V 40.01 | +1.0 +0 | pA
lozn 3-State output High current Voc =5.5V; Vo =2.7V; V| =V orVy 5.0 50 50 HA
lozL 3-State output Low current Voc =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 | -100 | -180 | -50 | -180 | mA
lecn Ve = 5.5V, Outputs High; V|, = GND or V¢ 05 50 50 KA
feal Quiescent supply current Ve = 5.5V; Qutputs Low; V; = GND or Vg 24 30 30 mA
oo 05 | |
Mo i;r\;iittigir:,azl supply current per ;/:;3; i:')éN ([))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.

November 30, 1989

173




Philips Components
[

Date of Issue | December 8, 1989

Status

Objective Specification

Advanced BiCMOS Products

74ABT863

9-bit bus transceiver

(3-State)

QUICK REFERENCE DATA

FEATURES
+ Provide high performance bus inter- CONDITIONS NIT
face buffering for wide data/address SYMBOL PARAMETER Tamb = 25°C; GND =0V TYPICAL | UNI
paths or busses f:arrylng pa.mty o Propagation delay o ~50pF VoV o "
« Buffered control inputs for light load- toL A toB  orB oA L ' ce
ing, or increased fan-in as required ;
with MOS microprocessors Cin Input capacitance Vi=0VorVee 4 PF
+ Slim Dip 300 mil package COUT Output capacitance VI =0V or VCC 7 pF
« Broadside pinout compatible with
AMD AM 29863 lozy | Total supply current | Outputs Disabled; V=55V | 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 ] . N N
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- PIN DESCRIPTION
vides high performance bus interface
buffering for wide data/address paths of PIN NUMBER SYMBOL . NAMF AND FUNCTION
busses carrying parity. The 'ABT863 9- 14,13 OEAB,, OEAB, | Direction control input
bit Bus Transceiver has NOR-ed trans- 2,3,4,5 . .
RS A,-A Data inputs/outputs (A side;
mit and receive output enables for maxi- 6.7.8,9 10 o 7 putsioutputs { )
mum control flexibility. 191530162,11 72,21623 By- B, Data inputs/outputs (B side)
1,11 OEBAO, OEBA1 Ouput enable
12 GND Ground (0V)
24 VCC Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
___m," & lemea)
oEeA, [1] ba] Ve 23456788910 N ¢ lerne)
N o HEEREREN = r
A R2] B AgA A A A AACAL AL 2 Vi< | B
Az [ p1] B2 > 2V j_
A [ a3 1 —JoeBa, P | 2
NE SRR R e
As fs] B 13 —of OEAB, ] —=
4 [ 7] B ¢ L)
A 9] e © B,y B, B, By B, B; B; B, By [ -
17
% [0 e] = LTTTTTTT o B
SEBA, [1i] (2] OEAB 232221 20 19 18 17 16 15 ] F———
10 15
ano. 12 3] OFAT Ve =Pin24 n 14
. GND = Pin 12
Top View
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9-bit bus transceiver (3-State) 74ABT863
LOGIC DIAGRAM
OEAB ¢ OEBA ¢
14 -—’_ﬂ ) 1
1a0EAB [ ~— |oEBA;_
2 Ag “%j Bo 23 |
\T. ~ |
e || 2 =11 ey 22
4 - \ 21
Ay I/ ' By
5 > p 20
A 1 o0 e
6 T‘T§‘ — — 19
4 > B
7 I > \ 18
A (LT 0 s
8 A > y \ 17
s (L7 \J/_] Bs
NS .
O el B 2 | AT
10 S \ 15
Ag I/ i’_] Bg

FUNCTION TABLE
| INPUTS
N N OPERATING MODES
OEAB, OEAB, | OEBA, | OEBA,
L L H X
Cl e x| mgse
H X L
X H L L B bus 1o A data
H H H H z

High voltage level

Low voltage level

Don't care

= High impedance "off* state

NXr I
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9-bit bus transceiver (3-State)

74ABT863

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER - LIWTS UNIT
Min Max
Vee DC supply voltage 45 55 \Y
Vi Input voltage 0 Vee v
Vin High-level input voltage 2.0 v
Vi Input voltage 0.8 \
lon High level output current -32 mA
loL Low level output current 64 mA
ALY AV Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS?
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 \Y
Ik DC input diode current Vi<0 -18 mA
\Z DC input voltage? -1.2t0 +7.0 \Y
Tok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state 05t0+5.5 \Y
lo 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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9-bit bus transceiver (3-State) 74ABT863

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tymp = +25°C Tams = 42°C | uiT
Min | Typ Max Min | Max
Vik Input clamp voltage Voo = 4.5V, 1 =-18mA 1.2 12 v
Vee =4.5V; loy=-3mA; V =V orViy 25 25
Von High-level output voltage Vee =5.0V; loy=-3mA; V=V, or Vi 3.0 30 Y
Voo = 4.5V; | gy = -32mA; V| = Vi or Vi 20 | 24 20
Voo Low-level output voltage Voo =4.5V; Lo =64mA; V, = V) or Vy 042 | 055 0.55 \Y
h Input leakage current Ve =5.5V; V= GND or 6.6V +0.01 | +1.0 10 | pA
i+ lozn | 3-State output High current | Vog = 5.5V Vg = 2.7V, V) = V) or Vi 5.0 50 50 HA
L+ loze | 3-State output Low current Vee =5.5V; Vo =0.5V; V= Vi or Vi -5.0 -50 -50 HA
lo Short-circuit output current! | Ve = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
leoH Vee = 5.5V; Outputs High; V, = GND or V¢ 05 50 50 HA
lect | Quiescent supply current Ve = 5.5V; Outputs Low; Vi = GND or Vg 24 30 30 | mA
Vee = 5.5V; Outputs 3-State;
} cc » ’
ccz V, = GND or Vge 0.5 50 50 HA
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,
Alee | foout pinz other inputs at Ve of GND; Vgg = 5.5V 05 | 50 50 | pA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 | 15 15 | mA
NOTES:

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

Advanced BiCMOS Products

FEATURES
« 8-bit Registered Transceivers

« Two 8-bit, back-to-back registers
store data moving in both directions
between two bidirectional busses

« Separate Clock, Clock Enable and 3-
state Enable provided for each regis-
ter

«  AM2952 functional equivalent

+ Outputs sink 64mA and source
15mA

300 mil wide 24-pin Slim DIP pack-
age

DESCRIPTION

The 74ABT2952 is an 8-bit Registered
Transceiver. Two 8-bit back to back
registers store data flowing in both di-
rections between two bi-directional bus-
ses. Data applied to the inputs is en-
tered 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 DIP

8 E Voe
& (2] Ar
8 [ As
B [} As
8 [5] Aq
B [T6l he] Aa
B E he] A,
B [ 7] a1
&eas [ 8] 6] Ao
cpas [io] lis] 6EBA
ceas (11} [14] crBA
oD [12] l13] CEBA
TOP VIEW
Top view

QUICK REFERENCE DATA

74ABT2952

Octal registered transceiver

CONDITIONS ]
SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL | UNIT
toLH Propagation delay C, = 50pF; V... =5V 5.0 ns
toy | CPABOrCPBA toAorB | "t ce
n___n
CIN Input capacitance VI =0Vor VCC 4 pF
Cour | Output capacitance V,=0Vor Ve 7 pF
lccz Total supply current Outputs Disabled; V. = 5.5V 500 nA
| I—
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABT2952N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT2952D J
PIN DESCRIPTION -
PIN NUMBER SYMBOL NAME AND FUNCTION N
10, 14 CPAB/CPBA Clock input A to B/ Clock input B to A
11,13 CEAB /CEBA Clock enable input A to B / Clock enable B to A
16,17,18, 19 Ay-A, Data inputs/outputs (A side)
20, 21,22, 23
1,2,3,4 . .
e B,-B. Data inputs/outputs (B side,
5678 o B7 P! puts ( )
9, 15 OEAB/OEBA Ouput enable input
12 GND Ground (0V)
24 VCC Positive supply voltage
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
—
N Nen
B Neyp
7 20 2 tNew
16 17 18 19 20 21 2223 9 N
t t t i t t t o Bes
‘nA|AlA:AAAsAsA7 “W____ BDoecs
-
10 —ceas oeBA bo—15 6 Cone  14f w
11 —of CEAB ——— V23§ 148V e
14 —3 CPBA OEAB o— 9 17 —> <>
13 —O| CEBA 8
———] >t
B, B, B, B; B, B; B; B, 10 ] L oS
Prediiis e -t
8 76 5 4 321 3 ur— L
2, | a2
Vi = Pin 24
cC
GND = Pin 12 2] " J
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Octal registered transceiver (3-State)

74ABT2952

LOGIC DIAGRAM
cras >0
oEas 1 — >
1
CE o_ﬁ_g____.
Ao 16 > cp
L4 1
Sl
cP D
{ A
CE qgj{1
A D cp
L4 |
5___9 CE
cp D
I L]
CE o B
A 28 o
cp
L4 ]
E_r__a CE
cp D
1 —
CE Q—-—.JB
A B D cp
L4 |
5—.—--0 CE
cp D
| |1
CE o} :&
A 20 i
4 D cp
[ _ |
h-.-__o CE
cp D
[ -
CE o >
A, 2
5 D cpP
[ — |
E—L—.Q CE
cp D
CE o I
Ag 2 D cp
| ]
1 1q CE
cp D
[
CE ¢ ?/\
a7 2 o cp
L ] 1
4 g CE
Ceea 2 )
craa M %E
Vgg = Pin24 OEBA 2 ‘{>
GND = Pin 12

Bo

By

B2

B3

Bg

Bs

Bg

B7
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Octal registered transceiver (3-State)

74ABT2952

FUNCTION TABLE for Register A orB,

FUNCTION TABLE for Output Enable

INPUTS
——— INTERNAL | opERATING MODE INPUTS | INTERNAL | A or B_ OUTPUTS | OPERATING MODE
An or Bn CPXX CEXX Q OEXX Q n n
X X H NC Hold data H X z Disable outputs
L U L Load data L L L Enable outputs
H 7 L L H H

H= High voltage level

L= Low voltage level

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

XX=AB or BA

NC=No change

ABSOLUTE MAXIMUM RATINGS'

H= High voltage level
L= Low voltage level
X=Don't care
XX=AB or BA

Z =High impedance "off" state

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.51t0 +7.0 \Y
Ik DC input diode current Vi<0 -18 mA
\Z DC input voltage? -1.210 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage2 output in Off or High state -0.51t0 +6.5 \
lo DC output current output in Low state 128 mA
Tstg 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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max

Vee DC supply voltage 45 55 %
7 Input voltage 0 Vee v
Viu High-level input voltage 2.0 v
ViL Input voltage 0.8 v
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
Tamo Operating free-air temperature range -40 +85 °C

December 5, 1989
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Octal registered transceiver (3-State) 74ABT2952

DC ELECTRICAL CHARACTERISTICS

LIMITS
o oro Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C to +85°C UNIT
Min Typ Max Min Max
Vi Input clamp voltage Voo = 4.5V; | k=-18mA 1.2 1.2 v
Vee =4.5V; lgy=-8mA; V= V| or Vjy 25 25
Vou High-level output voltage Veg = 5.0V oy =-3mA; V=V or Vi, 30 3.0 v
Ve =4.5V; I gy =-32mA; V| = V) or Vi 2.0 2.4 2.0
Voo Low-level output voltage Voo = 4.5V; lo = 64mA; V, = V) or Viy 042 | 055 0.55 \Y
I Input leakage current Vec =5.5V; V= GND or 5.5V +0.01 | £1.0 +1.0 | pA
I1n + lozn | 3-State output High current Vec =5.5V; Vo =2.7V; V| = V| or Vi 5.0 50 50 pA
I # 1oz | 3-State output Low current Voc =5.5V; Vo =0.5V; Vi =V or vy 5.0 | -50 50 | pA
lo Short-circuit output current! Vee =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
leon Ve = 5.5V; Outputs High; V, = GND or V¢ 0.5 50 50 HA
Ve = 5.5V; Out V=
feot Quiescent supply current ce = 8:8V; Outputs Low; i = GND or Vg 24 30 80 mA
Ve = 5.5V; Outputs 3-State;
leez V, = GND or Ve 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; Vgg = 5.5V 05 50 50 pA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 0§ 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 inpu tai 3 4V.
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ANG602

Date of Issue | September 1990

Status

Advanced BiCMOS Products

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 V_, 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 V_ /GND pins.
Connection was then made using a
copper braid to the DUT pin. While ad-
equate for earlier logic families there is
too much inductance in the power sup-
ply path to aliow switching the faster
transitions and higher currents of the
ACL and ABT families without causing
severe aberrations in cutput waveforms.
These families of devices are also the
first “TTL" types to specify operation
over the entire V. /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.
September 1990

Printed circuit board test fixtures
for high-speed logic

Ground Plane connected
directly to the feedthrough
via

copper V¢ Plane
= GND Plane

Figure 1- DUT GNDNCC Connections

DuT

GND PIN DUT

¢ Large ground and V.. planes (cov-
ering virtually the entire board area).

* 50Q signal lines for uniform imped-
ance, high bandwidth and easy inter-
face to test gear.

¢ 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 V
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 V, /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 $een on the test
equipment are due to the device and
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package, not the fixture. The trade-off
for these features is that the boards
must be purchased for a particular V ./
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 I 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 | 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
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GND vt vccC

®
° 508803.29:-
®/e

SO./SOL. SIMULTANEOUS SWITCHING
Flgure 2a - SO/SOL Board Layout
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3" DIP SIMULTANEOUS SWITCHING
Figure 2b - .3" DIP Board Layout
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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
oasy replacement. See Figure #4.

SIGNAL LINES

All signal lines have a 50Q impedance,
determined by the microstrip layout
method. The 50 value was selected

to allow easy termination for input signal
generators and a 10:1 divider for out-
puts. The inputs are also terminated
into a 10:1 divider, 50Q terminator.

This allows the boards to be buiit with
very small stubs for signal integrity and
all oscilloscope channels can be set up
to the same vertical amplification.

MAF 0.4 mm thick
Current carrying capacity amps/mm: 5.0

Number of conductors/mm:
Contact resistance milli-Ohms/mm:
Minimum contact area, mm:

o o

- 2
€ e £
% e g
w
E- o E
o< S5
uj e >
wi
Polymer % — %
Contact < ?
Sheet Q@ w
n o @
WS fum o
[ Tz
3 — Q
= 5
Z - o
88 |- T
S i
o © e

i | I
0 5 10 15 20 25 30

73
4.8
0.287

Figure 3 - Shin-Etsu Polymer

CONTACT DEFLECTION, percentage

Sample connector: 0.4mm thick
Electrode: 1.2mm (gold plated)

phenolic

alignment
/ block

phenolic

Polymer ' guide blocks
Contact - @&

Sheet T

FRIIAT
i HE
Sl
L VX X5

Figure #4. lllustrated Parts Breakout of SO Device Assembly
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On the top of the PC board is a trace

tor to the DUT pad. The only connec-

break in it to allow mounting a 453Q

running straight from the SMB connec- resistor (R1) for the 10:1 divider net-
work. Since the worst case load in si-

tion to this line is a jumper allowing con-  multaneous switching conditions is to

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

nection of a pull-up resistor for TTL 3-S  mount a lumped capacitance directly on  PC boards must be assembled for a

or open-collector outputs. On the bot-
tom of the PC board the trace has a

the DUT pin, a direct connection to the
internal GND plane is in the center of

particular /O pin combination.

IF DESIRED THE TOP TRACES CAN
BE CUT TO PROVIDE MORE LUMPED

OUTPUT NOT CAPCITIVE LOAD ON THE DUT OUTPUT BEING
MONITORED G\L / MONITORED
TO 50 OHM 1 TO SCOPE
TERMINATION (WITH TERM.)

453 OHMS

27pF CAPS 453 OHMS
OR LARGER
IF TOP TRACE IS CUT

Figure 5a - Signetics SSE PC Board Input Schematics

OUTPUT NOT MONITORED

JUMPER #2
VT BUS

0.1uF
BYPASS
CAP

500 OHM
(R3)

GND'

/;l1JMPER

OUTPUT BEING MONITORED

FOR NORMAL OPERATION THE PULL-UP IS CONNECTED
TO THE VT BUS.

FOR MONITORING DUT INTERNAL GND/VCC CONDITIONS
THE OUTER JUMPER CAN BE USED TO CONNECT THE
PULL-UP TO THE REQUIRED SUPPLY

) TO SCOPE

CAP

GND

TO 50 OFM : WITH TERM.)
TERMINATION 4530HMS  27pF CAPS 453 OHMS ( '
Figure 5b - Signetics 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
(R3) JUMPER
e

TO 50 OHM
TERMINATION

453 OHMS
Figure 5¢ - Signetics SSE PC Board 3-S/0.C. Output Schematics

| TO SCOPE
Ty (WITH TERM.)

27pF CAPS 453 OHMS
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If a DUT pin is an input the board is
configured in a loop through mode. The
outer circle of SMB connectors is con-
nected to the signal source. On the
bottom side of the PC board a 56.2Q
(R2) resistor is soldered between the
DUT pad and the GND. Across the
break in the bottom trace a 453Q resis-
tor is soldered. In combination with a
50Q o-scope termination or a 50Q SMB
terminator the 450 + 50Q2 in parallel with
the 56.2Q provides the proper 50X2 ter-
mination for signals and a monitoring
capability (See Figure 5a).

For an output pin the outer ring of
SMB's is not used. The same 453/
50Q pair is used as a 10:1 divider into
the o-scope and still provide the speci-
fied 500Q2 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 500Q 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 V; 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-
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50Q Load Resistors Using SMB Cable Connectors

Figure 6 - Resistive Load Used on Non-monitored SMB Connectors

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 PLCG the top of
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
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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.

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.
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* Vgnp SUPPly (banana jack) This is
the DUT GND layer used for ECL
which requires a +2V offset for

nranar tarminatinn an tha atnt nine
pioper eiminaudn On 8 Suipul pins

when using oscilloscope input termi-
nation.

* Vgg supply (banana jack) This is the
negative DUT power supply layer
used for ECL devices

+ Input Stimulus (outside SMB connec-
tors) 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
is not connected to a scope, a 50Q
resistor must be connected here to

September 1990

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.

In Appendix Il are the dimensions of the

alignment blocks and guides for the
SMT packages.
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In Appendix lil 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-
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 I - Internal GND/V . Connections

4 4 1 25 4 1 16/ 25
4 5 5 124 52 1501 24
5 6 6 123 g Hll 3 14[3 23
6 7 7 22 7EHa4 13 22
7 B 8 8 = 21 8 5 1268 21
8 9 9 120 9 6 113 20
9 1 1 119 1 7 10[ 19
1 1 1 118 4 8 9118

$D8803.29:002 SD8803.29:003 SD8803.29:004

2 1 241127 2
3[j2 23126 3
3 1 20126 3 126 4 []3 22[25 4
4 2 19125 4 125 5[4 21124 5|
5 3 18124 5 124 g [5 200323 ¢ @
6 4 170323 ¢ 123 7 BE6 19322 7 mE
7 BES5 16122 7 22 g [37 18 21 8 HE
8 [i6 21 g 21 g[8 171120 o EE
9 7 147120 o mm 120 10]9 19 109
10} 8 13119 o[} 8 119 (g0 15318 1410
111 9 118 119 18 g2l 11 147017 4207 11
120 1 317 120310 117 4312 13316 q3[]12
SD8803.29:002 SD8803.29:004 SD8803.29:002
1
2
3
VCC BT 4
GND B S
6
7
(On each package outline the outer numbers 8
refer to the PCB footprint and the inner g
numbers refer to the DUT pins.) 10
11
For .3" DIP boards, substitute SD8807.27:nnn 12
for SD8803.29:nnn 137
141

SD8803.29:004
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NOOG A WN =

SD8803.29:005

©CONOODWN =

$D8803.29:008

1 1 28 A28
2 O 27327
3 [Os 26326
4 4 o525
5 O]5 24724
6 6 237123
7 37 22 J22
g 8 2121
9 ]9 20120
10]10 19319
11N 184318
1212 17317
13713 16116
1414 15315
SD8803.29:009

SD8803.29:007

vCC GND

1 |::28
2 2 1eg2r
3 O3  18f26
4 []4 17 25
5 5  16[024
6 []6 15 23
= AR =P
8 8 132
9 ]9 12 20
10 ml 10 19

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)
21 = 7
22= 7,8
23= 10
24 = 6,7,8,9
25= 21,22
28= 21
27= ‘ 8
28= 12
29= 14
2A=  4,8,11,18,22,25

September 1990

Ve LAYER (3.y)
3.1< 22
32- 21,22
33-= 28
34-= 21
35-= 8
36= 7
37- 1
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1
2
4 4 3
5 5 4
6 6 5
7 7 6
8 8 7
9 9 8
1 1 9
1 1 1
SD8803.29:001 SD8803.29:010 SD8803.29:003 SD8803.29:011
(74F779) (74F83) (74F3037,38,40) (74F1804,1805
74F1808,1832)
2
3
1 4
2 5
3 6
4 7
5 8
6 9 18
7 1019
8 11310
9 121 11
1 1312
SD8803.29:012 SD8803.29:003 SD8803.29:012 SD8803.29:013
(74F579) (74F723,725) (74F269) (74F 455,456
74F657)

—“OoONOOOA~WOWN
ONOON A WN =

vCC
Bl GND
11310
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 Il - SMT Alignment Blocks and Guides

Hole for vacuum wand and

/ temperature circulation

C
i 3750 | I%
A
[ §— .550" —P» Ly
.343"D.
| O
Center-
line of — 1.500"
block [4— B B>
' N
NNNNNN NN
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 Cc OFFSET FROM
CENTERLINE
JEDEC 14 PIN.150" .346 +-.001 .205 .055+-.001 .025
JEDEC 14 PIN .150" .346 +-.001 .205 .055+-.001 175
EIAJ Il 14 PIN .210" .405 +-.001 .265 .075+-.001 .025
EIAJ I 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 Il 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 1l 20 PIN .210" .505 +-.001 .265 .075+-.001 .000
EIAJ Il 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
? #4-40

o 925"
g— 425" —p>
?-p 275" | d?‘ T
5
[Tel
N
3 (D _CENTERLINE 8 %
- P OF GUIDE o

ok

SO Alignment Guides

<§—— 1.000" —>|
4
375 i”“% év

S 343
1.000" ~ 4 T| |
. l— A

]

Cutouts from center hole to edge of block to allow circulation around
device when forcing temperature (all four corners).

PACKAGE TYPE A B

20 PINPLCC .390" 160"
20 PINLCC .350" .060"
28 PINPLCC 494" .160"
28 PINLCC .450" .060"

Figure 12 - PLCC/LCC Alignment Block and Package Cutout Dimensions
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1.600 —B»
1.500 —p»
1.450 —P»
1.302 —p» - HOLES
1.298 —P» - TAPPED
1.250 —B» 4-40 175
1.150 —p» - J L
0.450 —p»] L ]
375
0.350 —p»
0.298 —» 88888 A [
0.150 —p» TTLEY FRONT VIEW
0.100 — > YYVYVY
a1t T
9 ¢-fL
& | —
TOP VIEW
PLCC/LCC Alignment Guide
1T '
\ .150
875 -pl -
675 -
.250 B> et
125 9 e
’ i
_6} 375
q Y

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 it - 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.

COST
$160.00
$160.00
$160.00 (6 layer)
$182.65 (8 layer)

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

BOARD PART #

SO and SOL SD8803.29:nnn

DIP SD8807.27:nnn

PLCC (20/28 pin) SD8901.20:nnn

PLCC (20/28 pin) SD8901.20:nnn

Supplier: Prototype and Production Circuits
8040 S. 1444 W.
Waest Jordan, UT 84084
(801) 566-5431

mm.

(0.2 mm) MAF2tx50x100

(0.4 mm) MAF4tx50x100

(0.6 mm) MAF6tx50x100

Supplier: Shin-Etsu Polymer,

SP America Inc.
34135 7th Street
Union City, CA 94587
(415) 475-9000

3. Ceramic multilayer chip capacitors from Johanson Dialectrics.

27 pF 101R09N270JP (5%)
33 pF 101RO9IN330JP (5%)
Supplier: Johanson Dialectrics

2220 Screenland Drive
Burbank, CA 91505

(213) 848-4465

4. Tantalum dipped capacitors from Sprague.
4.7 uF, 35V 196D475X9035JA1
Supplier: Newark Electronics

5. Ceramic chip resistors from Dale Electronics, Inc or Bourns, Inc.

453 Ohm (Dale) CRCWO0805-4530F (1%)

56.2 Ohm CRCWO0805-56R2F (1%)
500 Ohm CRCWO0805-4990F (1%)

453 Ohm (Bourns) CR0805-4530FVBA (1%)
56.2 Ohm CR0805-56R2JVBA (5%)
500 Ohm CR0805-4990FVBA (1%)
Suppliers: Dale Electronics, Inc.

2300 Riverside Blvd.
Norfolk, NE 68701
(402) 371-0080
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$70.00 @
$77.00 @ (recommended)
$81.00 @

$0.45 @ in 1000’s
$0.45 @ in 1000's

$0.63 @ 50's

$137.00/Reel (1000 or 5000)
(These are also available in a
CRCW1206 size.)

$100.00/Reel (5000)
(These are also available in a
CR1206 size.)

Bourns, Inc

1200 Columbia Avenue
Riverside, CA 92507
(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 (.17) 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
6-32X 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.

o N o 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 453 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 V
. 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.

cc GND, and V. supplies from banana jacks to board.
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14-PIN PLASTIC DUAL-IN-LINE

Y ELEY

NOTES:

. Controlling dimension: inches. Metric are shown in
parentheses.

Package dimensions conform to JEDEC specification
MS-001-AC for standard dual in-line (DIP) package .300
inch row spacing (PLASTIC) 14 leads (issue B. 7/85)
Dimensions and tolerancing per ANSI Y14. 5M-1982.

~

3.
4. "T", "D" and "E" are reference datums on the molded
body and do not include mold flash or protrusions. Mold
2] 265 (6.48) flash or protrusions shall not exceed .010 inch (.25mm)
.245 (6.22) on any side.
5. These dimensions measured with the leads constrained
to be perpendicular to plane T.
6. Pin numbers start with pin #1 and continue
m l“r‘ LUJ [U' 'UJ L“H counterclockwise to pin #14 when viewed from the top.
100 (2.54) BSC
757 (19.23)
E 746 (18.95)
. 084 (1.63) . 322 618)
045 (1.14) -300 (7.62)
(NOTE 5)
- \ .160T(4406) 125 (3.18) L
EL 135 0.43) 115 (2.92) \ i
PLANE P .035 (.89)
.138 (3.51) -020 (.51) 8sC
120 (3.08) R rea)
022 (56) e - 015 (.38) .395 (10.03)
o7 e SITIEDSLO0 (25) ©) 010 (.25) 300 ( 7.62)
853-0405 81231 NH1
20-PIN PLASTIC DUAL-IN-LINE
[S[D@( 004 (10) ]
NOTES:
1. Controlling dimension: inches. Metric are shown in
parenineses.
2. Package dimensions conform to JEDEC specification
MS-001-AE for standard dual in-line (DIP) package .300
inch row spacing (PLASTIC) 20 leads (issue B. 7/85)
|n| ﬁ |n| [n1 FH 1;'1 I‘h rrLl 3. Dimensions and tolerancing per ANSI Y14. 5M-1982.
4. "T", "D" and "E" are reference datums on the molded
body and do not include mold flash or protrusions. Mold
.265 (6.48) flash or protrusions shall not exceed .010 inch (.25mm)
Ej .245 (6.22) on any side.
5. These dimensions measured with the leads constrained
to be perpendicular to plane T.
6. Pin numbers start with pin 31 and continue
iPINOI: VVVVV’U’VY counterclockwise to pin #20 when viewed from the top.
~100 (2.54) BSC
1.057 (26.85)
EB3 1.045 (26.54)
084 0169 _ 322 @10)
] 045 (1.14) .300 (7.62)
(NOTE 5)
£ \ 0 how 125 (3.18)
. S3E 13 4% 115 (2.92)
1356 (3.43)
r—\ "
l SEATING | i
| .035 (89) ¥
020 (51)
138 (351) ; y
1120 (3.05) (NOTE 5)
022 (.58) 015 (.38) 305 (10.03)
017 (43) 2010 (.25) 300 ( 7.62)
853-0408 81234 NL1
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Philips Components—Signetics ABT Products

Package Outlines

14-PIN PLASTIC SMALL OUTLINE (SO)
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Philips Components—Signetics ABT Products

Package Outlines

20-PIN PLASTIC SMALL OUTLINE (SOL)

NOTES:

. Package dimensions conform to JEDEC specification
MS-013-AC for standard small outline (SO) package, 20
leads, 7.50mm (.300") body width (issue A, June 1985).

. Controlling dimensions are in mm. Inch dimensions in

L
! |
i '
i i
g ! parentheses.
{ . Dimensioning and tolerancing per ANSI Y14.5M- 1982.

O

)

3
T . 4. "T", "D" and "E" are reference datums on the molded
{ i body and do not include mold flash or protrusions. Mold
H flash or protrusions shall not exceed .15mm (.006") on
| ; any side.
| H 5. Pin numbers start with pin #1 and continue
7.80 (299) 1085 (419) counterclockwise to pin #20 when viewed from top.
740 (201) 1028 (404) 6. Signetics ordering code for a product packaged in a
i @:E@ 25 (010) ©), plastic small outline (SO) package is the suffix D after
N the product number.
|
1 !
e, i R ol
o ]
. ;
| I
I H
} == 127 (050) BSC |
| ® I
— ! 13.00 (512) e 75 (030) o
[l T 1280 (A98) | ) x 45
----- |
II usf(.m).
— ﬁ_]— 235 (093)
(T
I 10 (004) | ! I ;
| |
A9 (019) 32 (019) L 30 @12) 107 (042) | |
e Sy @ T E0O] 28 (00 @ 23 (009) ~ Fo (o0 (o8 T
853-0172 82948 DL2
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Philips Components—Signetics ABT Products

Package Outlines

24-PIN PLASTIC SMALL OUTLINE (SOL)

7.60 (.299)
7.40 (.291)

HHHEBHHERE

HHAHAAAAARA T

1062 (418)
1021 (.402)

. Pagcl
MS-013-AD for standard small outiine (SO) package, 24

o

o

. Pin numbers start with pin #1 and continue

gé dimensions conform to JEDEC specification

leads, 7.50mm (.300") body width (issue A, June 1985).
Controlling dimensions are in mm. Inch dimensions in
parentheses.

Dimensions and tolerancing per ANSI Y14.5M- 1982.
"T", "D" and "E" are reference datums on the molded
body and do not include mold flash or protrusions. Mold
flash or protrusions shall not exceed .15mm (.006") on
any side.

counterclackmse to pin #24 when viewed from top.
ics ordering code for a product packaged in a

&E@ .25 (.010) ®

plastic small outline (SO) package is the suffix D after
the product number.

September 1990

27 (.050) BSC
53 15.60 (614) .75 (.030)
1520 (588) ™50 020y **°
1 T —_—'_\

A 3 265 (104) 8
& 1 2.35 (.093) If \ o
10 (:004) .

49 (.019) E .32 (.013) | 30 (012) .834 (.033)

35 (014) .23 (.009) .10 (.004) 559 (022)

853-0173 82949 o2
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DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic
components, subassemblies and materials. It is made up of seven series of handbooks:

INTEGRATED CIRCUITS
DISCRETE SEMICONDUCTORS
DISPLAY COMPONENTS
PASSIVE COMPONENTS*
PROFESSIONAL COMPONENTS**
MAGNETIC PRODUCTS*

LIQUID CRYSTAL DISPLAYS

The contents of each series are listed on pages 111 tolX.

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

Where application is given it is advisory and does not form part of the product specification.
Condensed data on the preferred products of Philips Components is given in our Preferred Type Range
catalogue (issued annually).

Information on current Data Handbooks and how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

* Will replace the Components and materials (green) series of handbooks.
** Will replace the Electron tubes (blue) series of handbooks.

| July 1990



INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1CO1 Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom
Bipolar, MOS
Subscriber sets, Cordless Telephones
1C04 HE4000B logic family
CMOS
1C05 Advanced Low-power Schottky (ALS) Logic Series
1C06 High-speed CMOS; PC74HC/HCT/HCU
Logic family
1co7 Advanced CMOS logic (ACL)
1C08 10/100K ECL Logic/Memory/PLD
1C09 TTL logic series
IC10 Memories
MOS, TTL, ECL
IC11 Linear Products
1IC12 12C-bus compatible I1Cs
IC13 Semi-custom
Programmable Logic Devices (PLD)
1C14 Microcontrollers
NMOS, CMOS
IC15 FAST TTL logic series
Supplement  FAST TTL logic series
to IC15
IC16 CMOS integrated circuits for clocks and watches
1C17 ICs for Telecom
Bipolar, MOS
Radio pagers
Mobile telephones
ISDN
1C18 Microprocessors and peripherals
1C19 Data communication products
1C20 8051-based 16-bit microcontrollers
1C23 Advanced BiCMOS interface logic

October 1990
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DISCRETE SEMICONDUCTORS

[Ty S R S

- S S S T L
I Nis series o1 aata NanapbOOKS COITIPTISES.

current  new handbook title

code code
S1 SCO01 Diodes
High-voltage tripler units
S2a SC02 Power diodes
S2b SC03 Thyristors and triacs
S3 SC04 Small-signal transistors
S4a SC05 Low-frequency power transistors and hybrid IC power modules
S4b SC06 High-voltage and switching power transistors
S5 SCo07 Small-signal field-effect transistors
S6 SC08a* RF power bipolar transistors

SC08b** RF power MOS transistors
SC09 RF power modules

S7 SC10 Surface mounted semiconductors

S8h SC12 Optocouplers

S9 SC13*  Power MOS transistors

S10 SC14 Wideband transistors and wideband hybrid IC modules
S11 SC15 Microwave transistors

S15** SC16 Laser diodes

S13 Sc17 Semiconductor sensors

* Not yet issued with the new code in this series of handbooks.
** New handbook in this series; will be issued shortly.

v October 1990



DISPLAY COMPONENTS

This series of data handbooks comprises:

code handbook title
DCO1 Colour display components
Colour TV Picture Tubes and Assemblies
Colour Monitor Tube Assemblies
DC02 Monochrome monitor tubes and deflection units
DC03 Television tuners, coaxial aerial input assemblies
DC04 Loudspeakers
DC05 Flyback transformers, mains transformers and

general-purpose FXC assemblies

August 1990



PASSIVE COMPONENTS

This series of data handbooks comprises:

current  new handbook title

code code

c14 PAO1 Electrolytic capacitors; solid and non-solid
c1 PA02 Varistors, thermistors and sensors

Cc12 PAO3 Potentiometers and switches

c7 PAO4 Variable capacitors

C22 PAO5*  Film capacitors

C15 PAO6 Ceramic capacitors

Cc9 PAO7*  Piezoelectric quartz devices

C13 PA0O8 Fixed resistors

* Not yet issued with the new code in this series of handbooks.

Vi

September 1990
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PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

current new

handbook title

code code
T3 PCO1 High-power klystrons and accessories
T5 PC02* Cathode-ray tubes
T6 PCO3*  Geiger-Miiller tubes
T9 PC04 Photo multipliers
T10 PCO05 Plumbicon camera tubes and accessories
T PC06 Circulators and Isolators
T12 PCO7 Vidicon and Newvicon camera tubes and deflection units
T13 PCO08 Image intensifiers
T15 PC09 Dry-reed switches
PC11 Solid state image sensors and peripherals integrated circuits
T9 PC12*  Electron multipliers

*

Not yet issued with the new code in this series of handbooks.

July 1990

Vil



MAGNETIC PRODUCTS

This series of data handbooks comprises:

current new

itl
code code handbook title

C4} MAO1  Soft Ferrites

C5
C16 MAO2* Permanent magnet materials
C19 MAO3* Piezoelectric ceramics

* Not yet issued with the new code in this series of handboeks.

Vil July 1990



LIQUID CRYSTAL DISPLAYS

current MW andbook title
code code
S14 LCDO1 Liquid Crystal Displays and driver

ICs for LCDs

July 1990
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