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

This handbook contains information and specifications on our Advanced BICMOS
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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DEFINITIONS

Data Sheet
Identification

Product Status

Definition

Objective Specification

Formative or In Design

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

Preliminary Specification

This data sheet contains preliminary data and
sgpplememary data will be published at a later date.

ig the right to make changes at any time
without notice in order to improve design and supply the best
possble product.

Product Specification

Full Production

This data sheet contains Final Specitications. Signetics
reserves the rightto make changes at any time without notice
in order 10 improve design and supply the best possible
product.

September 1990 iv



Philips Components-Signetics Table of Contents

ABT Products
=1 7 - iii
Product StatUS ... ... . e i iv
AP aNUMI I C AKX . . .o oot e vii
Functional IndexX . . .. ..o e ix
Ordering I ormation ... ... e Xi
Section 1 —INtrodUCtion ... ... e e e e 1
Section 2~ Quality and Reliability . .......... .. . . i e e 5
Section 3 = Family Characterlstles . .. ... ... .. i i i it ittt 13
Family Speclfications .. ... i e e e 15
Data Sheet Specification Guide . ... ... ... o i e 21
Definitions and Symbols .. ........ . . . e s 23
SectioN 4 = Data SheetS . .. ... it e e e 25
Section 5= Application Note . . ... ... i et 183

AN 206 Printed circuit board test fixtures for high-speed logic

Section 6= Package OUIIINES .. ... ... .t it ittt ittt et ettt e 201
S0CHON 7 — Sales OffiCeS . . . .\ttt e e e e 209
OFfice LIStiNg . . ..o i e e e et 1

September 1990 v






Alphanumeric Iindex

74ABTXXX FAMILY
TYPENO. DESCRIPTION PAGE
74ABT125 Quad buffer (3-State) ............ccecrereereenreeeecreeerense t
74ABT126 Quad buffer (3-State)........cc.ceceervrererrencenvereerienes -t
74ABT240 Octal inverting buffer (3-State) e b sE eSS R R SAseR e bR e R e sRe R e R bR et e 27
74ABT241 Octal buffer/line driver (3-State) .......c.cveeiieinirciieniet ittt st s srsre e st sasssscn s s e s e sens 30
74ABT244 Octal buffer/ling driver (3-State) ......c..ccwerrrecrreererreressresesessesscsssesrsesesssesssssesssesense seessessnse 37
74ABT245 Octal transceiver with direction pin (3-State).........ccvcceeresinescennnniesninnn 44
74ABT273 Octal D-type flip-flop .........
74ABT373 Octal D-type transparent latch (3-State)
74ABT374 Octal D-type flip-flop; positive-edge trigger (3-State) ................
74ABT377 Octal D-type flip-flop with enable.........c.ccoorreerrrrvrcncen.
74ABT534 Octal D-type flip-flop, inverting (3-State) .........
74ABT540 Octal buffer, inverting (3-State) ......c..cccoeeeereeeeimesrereeeeniersesesssennens
74ABT541 Octal buffer/line driver (3-State) .........cceceererrererecrieeneseseecensnnas
74ABT543 Octal latched transceiver with dual enable (3-State)... .
74ABT544 Octal latched transceiver with dual enable, inverting (3-State)
74ABT573 Octal D-type transparent latch (3-State) .......ccceceeeereeceeeerereeecreeneceereans
74ABT574 Octal D flip-flop (B-Stat8) .....ceceurecciniecreitiiriececeienresst st sese st s e sesee e
74ABT620 Octal transceiver with dual enable, inverting (3-State)..........
74ABT623 Octal transceiver with dual enable, non-inverting (3-State) ..
74ABT640 Octal transceiver with direction pin, inverting (3-State) ..........cccocccevereeeneneneecrernnnns
74ABT646 Octal bus transceiver/register (3-State) ................
74ABT648 Octal bus transceiver/register, inverting (3-State)
74ABT651 Transceiver/register, inverting (3-State) .
74ABT652 Transceiver/register, non-inverting (3-State) .......c.ceccvrrvreerrerenreneresesserenensssnssesenns
74ABT657 Octal transceiver with 8-bit parity generator/checker (3-State)
74ABT821 10-bit D-type flip-flop, positive-edge trigger (3-State)....
74ABT823 9-bit D-type flip-flop; with reset and enable (3-State)
74ABT827 10-bit buffer/line driver, non-inverting (3-State) ......cc.cceeeceeurerereenenereensirsenie e
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 ....
74ABT841 10-bit bus interface latch (3-State) ..
74ABT843 9-bit bus interface latch with set and reset (3-State) ..........ccccn...
74ABT845 8-bit bus interface latch with set and reset (3-State) .......c........ .
74ABT853 8-bit transceiver with 9-bit parity checker/generator and error flag latCh..........cooueerivensentrernerresisisenennsnsenns
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and error flag latch t
74ABT861 10-Wide transcaiver (B-Stat) .....cuivciiiiecneiiiiiiininessssesssienssensssisscstensseessssossssanessenisess sbnsansssessss
74ABT863 9-bit bUS tranSCaIVAT (3-StAle) .......cvveeereeirrereirenteeente s et srerese st ses s e ses s sssesensnassnssesesennans
74ABT2952 Octal registered transceiver (3-State).......ccceceeeerecrerecrsaeirenns
74ABT2953 Octal registered transceiver, inverting (3-State) .............
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74 ABT XXX X

Ordering Information

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 10 +85°C

TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE
D = Plastic Smali Outline
Tam, = —40°C 0 +85°C TAABTXXX N = Plastic Dua-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 perfarmance
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
achievementin 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

Section 1
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 (Torp) TPHL vs. TEMPERATURE (Typ)
Cy= 50pF, 1 Output Switching Cy= 50pF, 1 Output Switching
8ns 8ns
Tns ns
6ns 6ns
Sns 5ns
Max Max
4ns 4ns
Typ@4.5V
3ns Typ@d.sv 3ns TYP@5.5V
Typ@5.5V
2ns 2ns
ins Min ins Min
Oons Ons
-55 25 125 -55 25 125

Figure 1. Propagation Delay (245 Function)
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VOL vs. IOL VOH vs. IOH
Vee=5.0V, Tymp=25°C Vee=5.0V, Tyqp=25C
1 Output LOW MAX 1 Output HIGH MAX
A / vy OmA > A
MIN
) ol ,/ LA 4
/ // / / //
SOmA -30mA 4 7 /
avi " A
NI/ D244
.4 /A /
60mA -60mA "4 /
v YAl
0mA / / -90mA ,/ /
A
OmA -120mA
0.2v 0.5V 1.0V 2,0V 2.4V 2.8V 3.2v 3.6V
Figure 2. Vg versus lo and Voy versus loy (74ABT245)

OUTPUT CHARACTERISTICS

The BiCMOS interface devices have TTL
output electrical levels, guaranteeing a Vg 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 Iccy and lgcz
values to be essentially zero. When the
output is in the low state, the device will show
some lgg|. 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 +
140 +
120 +
100 + & Adv. Bipolar
1 Competitor BICMOS
Icc (mA) 80 -+
- Adv. CMOS
60 E <~ Signetics ABT
40 -
20 -
Vee=5V, Cl=50pF, Binary code
0 * } 4 } } —
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 It is 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 T

VOLP (V)

Signetics ABT

Corner Pin Adv.

7 outputs switching, Vee = 5V, T=25°C, C, = S0pF

Center Pin Adv.

cMOS oS

Figure 4. Ground Bounce Voltage ("245 Function)

Adv. Bipolar

Competitor BICMOS

NOISE

Ground and V¢ 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 (Vo p). 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-
SIGNETICS ASSURANCE
PROGRAM

PHILIPS COMPONENTS-

SIGNETICS QUALITY PROGRAM
In 1979, Philips Components—Signetics recog-
nized that quality was becoming a major com-
petitive issue, not only in the semiconductor
business but also in otherindustries. Increases
inthe volume of products imported from the Far
East (steel, automobiles, and consumer prod-
ucts) sent strong signals that new competitive
forces were at work.

Philips Components-Signetics quickly began
to investigate a variety of quality programs. The
company realized that quality improvement
would require a contribution from all em-
ployees. Management commitmentand partici-
pation, however, was recognizedas the primary
prerequisite for this program to work success-
fully. Resources required for the resolution of
defects under management control.

In 1980, Philips Components—Signetics devel-
oped a program which focused on quality man-
agement. Rearranging previous quality control
philosophies, Philips Components—Signetics
developed a decentralized, distributed quality
organization and simultaneously installed a
quality improvement process based on the
14-Step improvement program advocated by
Phil Crosby. The process was formally begun
company-wide in 1981. Since then substantial
progress has been madein every aspectof Phi-
lips Components—Signetics’ operations. From
incoming raw material conformance to im-
provements in clerical errors — every depart-
ment and individual is involved and striving for
Zero Defects. Zero Accept sampling plans and
Zero Defects warranties are evidence of Philips
Components—Signetics' ongoing commitment
and progress in quality.

Today, Philips Components—Signetics’ quality
improvement pracess has had a far—reaching
impact on all aspects of our business. Philips
Components—Signetics providedits customers
with products of refinedelectrical and mechani-
cal quality. And through continual use and mod-
ification of the Crosby program, Philips
Components—Signetics is providing itself with
well-defined method of managing ongoing im-
provement efforts.
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Section 2

Quality and Reliability

PHILIPS COMPONENTS-
SIGNETICS' ZERO DEFECTS
WARRANTY

In recent years, American industry has de-
manded increased product quality of its 1C
suppliers in order to meet growing international
competitive pressure. As aresult of this quality
focus, it is becoming clear that what once
thoughtto be unattainable— Zero Defects— is,
in fact achievable.

Philips Components—Signetics offers a Zero
Defects Warranty which states that it will take
back an entire lot if a single defective part is
found. This precedent setting warranty has ef-
fectively ended the IC industry’s " war of the
AQLs" ( Acceptable Quality Levels). The ongo-
ing efforts of IC suppliers to reduce PPM (Parts
Per Million) defect levels is now a competitive
customer service measure. This intense com-
mitment to quality provides an advantage to
today'’s electronics OEM. That advantage can
be summed upin four words: Reduced Costof
Ownership.

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

PHILIPS COMPONENTS-
SIGNETICS’ 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 ofthe SPC programs tointroduce
a systematic and scientific approach to busi-
ness and manufacturing activities. This ap-
proach utlizes 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 ofim-
plementing SPCis establishmentof a discipline
within the operating areas so thatdecision mak-
ing is fundamentally based on verifiable data,
and actions are documented. The otheris 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-
cess is still 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.

Establishingdatacollection 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—Signetics' specifica-
tions and operating philosophy with respect to
SPC. Philips Components—Signetics believes
a solid foundation creates a permanent system
and accelerates our quality improvement pro-
cess.

PHILIPS COMPONENTS-
SIGNETICS QUALITY

PERFORMANCE

Philips Components—Signetics Quality Im-
provement Program 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 improve-
ments. A traditional quality gauge is final prod-
uct electrical and visual-mechanical defect
levels as measured upon first submittal results
at Philips Components-Signetics outgoing
Quality Assurance gates; Estimated Process
Quality (This is the PPM Level at ourfirstoutgo-
ing inspection for all accepted and rejected
lots.). Current product shipments routinely re-
cord below 20PPM (Parts Per Million) electrical
defect levels and 150PPM visual-mechanical
defect levels. Since Philips Components-Sig-
netics utilizes zero accept sampling on all fin-
ished production inspection, any lot with one or
more rejects is 100 percent rejected.
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Quality and Reliability

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—Signetics’ Standard Products
Group product for over a year. Due to this type
of performance, an increasing number of our
customers are eliminating expensive incoming
inspection testing and have begun implemen-
tation of Philips Components—Signetics’ Ship—
to Stock Program.

PHILIPS COMPONENTS-
SIGNETICS 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 ourqualityimprovementprogram,
they became confident that our defect rates
were so low that the redundancy of incoming
inspections and testing was not only expen-
sive, but unnecessary. They also saw that add-
edcomponenthandling increased the potential
of causing defects.

Ship-to-Stock is a joint program between Phi-
lips Components—Signetics and a customer
which formally certifies specific parts to go di-
rectly into the customer’s assembly line or in-
ventory. This program was developed at the

request of several major manufacturers after
they had worked with us and had a chance to
experience the data exchange and jointcorrec-
tive action occurring as part of our quality im-
provement program.

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—Signetics Quality Im-
provement Program has had a far-reachingim-
pact on all aspects of our business. It has, of
course, provided our customers with products
of improved electrical and mechanical quality
and has provided Philips Components—Signet-
ics with a method of managing product reliabil-
ity improvement to ensure that Philips
Components—Signetics’ products continue to
perform as specified.

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

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

Table | Reliability Assurance Programs

RELIABILITY ASSURANCE
PROGRAMS

FOCUS ON PRQDUCT
RELIABILITY

During the period from 1981 to 1984, continuing
improvements in process and material quality
had a significant impact on product reliability.

Since 1984, Philips Components—Signetics
has intensified its effort to markedly improve
product reliability. Corporate Reliability Engi-
neering, Group and Plant Reliability Units, Phi-
lips Research  Labs—Sunnyvale, and
Manufacturing Engineering work jointly on nu-
merousimprovement activities, These focused
activities enhance the reliability of Philips Com-
ponents-Signetics future products by providing
improved methods for reliability assessment,
increased understanding of failure physics, ad-
vancedanalyticaltechniques, and aidin the de-
velopment of material and processes.

RELIABILITY MEASUREMENT

PROGRAMS

Philips Components—Signetics has developed
comprehensive product and process qualifica-
tion programs to assure that its customers are
receiving highly reliable products for their criti-
calapplications. Additionally, ongoing reliability
monitoring programs, SURE |l 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
P Each package types and technology family at
Product Monitor Pressure Pot each assembly plant, every week
DESCRIPTION OF STRESSES ous uninterrupted bias to drive contaminantsto  in detecting such problems because the bias

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-
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the silicon surface. The voltage bias must be
maintained until the device are cooled down to
room temperature from the elevated life test
temperature. DHTL stressingis not as effective

continuously changes, intermittently generat-
ing and healing tho problem. For this reason,
SHTL has typically been used as the acceler-
ated life stress for Standard Product products.
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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
Gold-Aluminium bond integrity and other pro-
cess instabilities.

THBS-Temperature—Humidity, Biased,
Static:
The accelerated temperature and humidity bias

is performed at 85°C and 85% relative humidity

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

TMCL-Temperature-Cycling, Alir 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).
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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 generalrelease, andon anongo-
ing basis to demonstrate conformance to those
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 examined and only those
stresses which provide a valuable measure of
the change, or those which will detect potential
weaknesses, are performed.

PHILIPS
COMPONENNTS-SIGNETICS’

SELF-QUAL PROGRAM (SSQP)

Self-Qual is a joint program between Philips
Components-Signetics and a customer which
formally communicates Philips Components—
Signetics' qualification activities for a new or
changed product, process, or material. The
Philips Components-Signetics Self Qual pro-
cess provides our customer's engineering
groups an opportunity to participate in the de-
velopment of the qualification plan. During the
qualification process, customers may audit the
project, and can receive interim updates of
qualification progress. Upon completion, for-
mal 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
ofthe 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-
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—Signetics will
do everything possible to accommodate those
requests. After that, if the customer is still un-
comfortable with the recommended change,
they are under no obligation to accept our data,
and they may perform their own qualification
program in addition to Philips Components—
Signetics.

Customers who are interested in participating
in this program should contact their local Sig-
netics sales representative or Philips Compo-
nents-Signetics 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—Signetics uses
the results from the SURE Il Reliability Moni-
toring Program as its basic ongoing measure of
product reliability performance. This program
samples all generic families of products man-
ufactured by Philips Components-Signetics,
and utilizes standardized stress methods and
test procedures. This system is augmented by
new productand process qualification activities
and infant mortality monitoring programs.

Philips Components-Signetics adoptedamea-
surement philosophy based on the premise of
continual improvement toward our perform-
ance standard 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 hoursto 72 hours, andincreased high
volume sampling, which increased sensitivity
to low defect levels.

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

PRODUCT MONITOR

In addition to the SURE Ill program, each Phi-
lips Components—Signetics assembly plant
performs Pressure Pot (20PSIG, 127°C,
72hours) reliability monitors on a weekly basis
for each molded package type by pin count.
The purpose of this program is to monitor the
consistency of the assembly operations for
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such attributes as molding quality and die at-
tach and wire bond integrity. This data is re-
ported back to manufacturing operations and
corporate and group reliability and quality as-
surance departments by electronic mail each
week.

RELIABILITY EVALUATIONS
Inadditionto the product performance monitors
encompassedin the SURE lll program, Philips
Components—Signetics' Corporate and Group
Reliability Engineering departments sustain a
broadrange of evaluation andqualification acti-
vities.

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
forthe SURE Ill program, however, more highly

Table Il SURE Il Reliability Monitoring Programs

~accelerated conditions and extended dura-
tions typify these engineering projects. Addi-
tional stress systems such as biased pressure
pot, power-temperature cycling, and cycle—
biased temperature—humidity, are often in-
cluded in some evaluation programs.

STRESS FACILITY QUALITY

Philips Components—Signetics quality im-
provement has reached all functional areas of
thecompany, and the reliability stress laborato-
ries are no exception. Corporate Reliability
Laboratory (CRL) is one of the many areas
where the benefits of the quality improvement
process pays repeated dividends.

Reliability Function

Stress Conditions

Static High Temperature Operating Life (SHTL)

Tj 2 150°C, Ta = 125°C to 150°C,
Biased condition = Static,

Vee = 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-to—Air,
Dwell time = 10 minutes minimum each extreme,

Biased condition = None,

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

Pressure Pot

Ta = 127°C £ 2°C, 20 PSIG 10.5 PSIG (PPOT).

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

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.
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NOTE : Ve = MAX is generally equal to Vg =

MAX as specified in Data Manual

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

RELIABILITY IMPROVEMENT
PROGRAMS

Currently, Philips Components—Signetics is in-
volved in a number of reliability improvement
programs intended to enhance productreliabil-
ity performance. A series of activities are cur-
rently addressing failure rate reduction in
thermal cycling stresses, particularly on large
die. Other reliability improvement programs in-
volve the use of Silicon Nitride and other tech-
nologically advanced passivation systems to
increase the high humidity resistance of sensi-
tive products.

Reducingearly life failures has become amajor
focus at Philips Components-Signetics. Nu-

merous corrective action teams are in the pro-
cess of establishing high volume monitors
capable of accurately describing parts per mil-
lion (PPM) level infant failure rates. From data
produces via these monitors, improvement in
wafer fabrication process and assembly pro-
cess technologies are developed to minimize
integrated circuits defect levels.

RELIABILITY PUBLICATIONS

Data from from all these activities is made avail-
able to all Philips Components—Signetics cus-
tomers in a variety of publications:

PRODUCT RELIABILITY
SUMMARIES AND QUARTERLY
UPDATES

Yearly, each Product Group's SURE Ili moni-
toring data is summarized and published in a
Product Reliabilty Summary.
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SSQP — PHILIPS
COMPONENTS-SIGNETICS
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.

SMD RELIABILITY

In support of Philips Components—Signetics’
leadership in Surface Mount Device (SMD)
technology, we have published in-depth stu-
dies andevaluations on the reliability of numer-
ous combinations 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
environments created by the various SMD sol-
dering and cleaning processes.

SPECIAL RELIABILITY REPORTS
In addition to our standard reports, special reli-
ability evaluationresults are availableonawide
variety of Philips Components—Signetics’ prod-
ucts and processes. Custom reports can be
generated to meet specific customer needs
and the most accurate failure rate estimates
canbe prepared for your specific system appli-
cation and environment.

DATA AVAILABILITY

The previously referenced documents are

available to all Philips Components-Signetics
customers. Many are available in your local
Philips Components—Signetics 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 Il below depicts the current organi-
zation for Philips Components—Signetics'
Quality and Reliabilty Group.

Table Ill Philips Components—Signetics Quality And Reliability Organization Chart

Standard Orem
Reliability Engineering

Laboratory
Standard Product Group
Corporate - —  Quality Engineering (Orem, Utah)
Quality and Reliabilityj] (Sunnyvale, CA)
Services ! DMO
Reliability And Failure
Corporate Analysis Group
Quality and Reliability] (Orem, Utah)
Laboratory Standard Product Group
— Reliability Engineering
strateg]c (Orem, Utah)
Quality and Reliability,
Engineering
Application Specific Philips Components—
Quality and Rellabillity Product Group Signetics Korea Product
Physics Quality Reliability Rehab}lily Monitor And
Group — Engineering And Failure Analysis
Failure Analysis (Seoul, Korea)
(Sunnyvale, CA)
Philips Components—
Signetics Thailand Product
Reliabllity Monitor And
Failure Analysis
(Bangkok, Thailand)
Assembly Engineering
Reliability Monitor And
Failure Analysis
(Sunnyvale, CA)
September 1990 9
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SIGNETICS’ MANUFACTURING
FACILITIES

Philips Components—Signetics, as part of a
multinational corporation, utilize manufacturing
tacilities for wafer fabrication, package assem-
bly, and testin threes states and three overseas
countries as shown in Table I. All wafer fabrica-
tion is performed in Philips Components—Sig-

netics operated fabs which report to the Vice
President of Die Manufacturing Operations
(DMO) in Sunnyvale. Similarly, Signetics As-
sembly operations in Utah, Korea, and Thai-
land, report to the Vice President of Assembly
Manufacturing Operations (AMO). Assembly
subcontractors, Anam, Hyundai, MEC, Peibei,
and Team are scheduled and controlled

through the AMO organization. Assembly sub-
contractors process all product to Philips Com-
ponents-Signetics’ specifications and
materials. Philips Components-Signetics has
onsite quality assurance personnel at each
subcontractor to audit assembly processes and
procedures.

Table IV Philips Components-Signetics Product Manufacturing

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 Eipolar Gold Doped, Schottky, Oxide Isolated, ECL, and Quality

ssurance

Fab 22 Albuguerque, 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
TAC3 Sunnyvale, California, USA Watfer Sort, Final Test and Quality Assurance

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

TYPICAL IC MANUFACTURING
FLOW

The manufacturing process for integrated

Circuits begins with wafer fabrication. The
wafers are then electrically sorted, assembled,
and tested prior to customer shipment. Quality

assurance inspections are utilized throughout
the manufacturing process.

Table V Package Construction

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

Lead Frame Copper, 194 Alloy Copper, 194 or PMC102 Alloy—42 Alloy—42
- . Tin/Lead Solder Dip (60/40
Lead Firish Tin/Lead Solder Dip (60/40) | J16-028 901" 9.0 40) | 110 ead Solder Dip (60/40) | Tin/Lead Solder Dip (60/40)
Bond Area Finish | Silver Spot Silver Spot Silver Spot Silver Spot
. Silver Filled Polymidk Silver Filled Polymid
Die Attach Themoplastic | Thermoplastic | |Silver Filed 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

September 1990
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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 - FJ1 -
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-
less otherwise specified in the individual
device data sheet.

INTRODUCTION
The 74ABT Advanced BiCMOS family

Family Specifications

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

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

RECOMMENDED OPERATING CONDITIONS

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

HANDLING MOS DEVICES
Inputs and outputs are protected
against electrostatic effects in a wide
variety ot 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 \Y
\7 Input voltage 0 Vee v
Viu High-level input voltage 20 Y
Vi Input voltage 08 \
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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
v, 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 -05t0+5.5 \Y
lo DC output current output in Low state 128 mA
Taig 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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DC ELECTRICAL CHARACTERISTICS

LIMITS
s = 150 Tymp = -40°C
YMBOL PARAMETER TEST CONDITIONS Tamb = +#25°C 10 +85°C UNIT
Min | Typ Max | Min | Max
Vik Input clamp voltage Vee = 4.5V; | k= -18mA 1.2 1.2 v
Vcc =4.5V; IOH =-3mA; V| = V"_ or VIH 25 25
Vo High-level output voltage Vec =5.0V;1oy=-3mA; V=V orVyy 3.0 3.0 v
VCC =45V;| OH= -32mA; V| = Vu_ or le 2.0 2.4 2.0
Vo Low-level output voltage Vec =4.5V; 1o =64mA; V| =V orV, 042 | 055 0.55 v
Iy Input leakage current Vee =5.5V; Vi =GND or 5.5V 10.01 | 1.0 +1.0 HA
lozu 3-State output High current Vee =5.5V; Vo =27V V=V orViy 5.0 50 50 RA
lozL 3-State output Low current Veg =5.5V; Vo =05V; V=V orV 50 | -50 50 A
lo Short-circuit output current! Veg =5.5V; Vg = 2.5V -50 -100 | -180 -50 -180 mA
lecH Vee = 5.5V, Outputs High; V; = GND or Vo 05 50 50 pA
=55V . = v
lecL Quiescent supply current Ve = 5.5V; Outputs Low; V) = GND or Vg 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
lecz Vi< GND or Voo 05 50 50 pA
Outputs enabled, one input at 3.4V, other
inputs at Veg or GND; Vg = 5.5V 05 | 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Alce input pin2 other inputs at Vg or GND; Vg = 5.5V 05 50 50 KA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 18 15 mA
NOTES:

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

2. This is the increase in supply current for each input at 3.4V.
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TEST CIRCUIT AND WAVEFORMS

PULSE
GENERATOR

L 1T

Test Circuit For 3-State Outputs

SWITCH POSITION

TEST

SWITCH

t

PLZ

pzL
Ali other

closed
closed
open

RL=
C =

RT=

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.

00%5

NEGATIVE
PULSE

POSITIVE
PULSE

10% A

t AMP
w 0% [\

Vu Vu

10%

10% ov
4 oo
90:1 r—‘m (")‘MP [\H]

tne @)

r_‘ T t,)

0%
Vu Vu
10%
I tw 1 ov

Input Pulse Definition

INPUT PULSE REQUIREMENTS

FAMILY

Amplitude

Rep. Rate ty [ te

74ABT

3.0V 1MHz 500ns| 2.5ns { 2.5ns
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Bns
7ns
6ns
Sns
4ns
3ns
2ns
1ins

Ons

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

Ons

8ns
7ns
6ns
Sns
4ns
3ns
2ns
1ns

Ons

TPLH vs. TEMPERATURE (Tam,)
Cy= 50pF, 1 Output Switching

-55

25 125

TPZH vs. TEMPERATURE (T )
C = 50pF, 4 Outputs Switching

-55 25 125
TPZL vs. TEMPERATURE (T,ms)
Cy= 50pF, 4 Outputs Switching
=55 25 125

Max

Typ@4.5v
Typ@5.5V

Max

Typ@4.5V
Typ@5.5V

Typ@4.5V
Typ@5.5V

8ns
7ns
6ns
5ns
4ns
3ns
2ns
1ns

Ons

8ns
ns
6ns
Sns
4ns

3ns

1ns

Ons

8ns
7ns
6ns
5ns
4ns
3ns
2ns
ins

Ons

TPHL vs. TEMPERATURE (Tom)

Cy = 50pF, 1 Output Switching

25

TPHZ vs. TEMPERATURE (Tynp)
Cy = 50pF, 4 Outputs Switching

25

125

TPLZ vs. TEMPERATURE (Tamp)
C_ = 50pF, 4 Outputs Switching

-55

25

12

Max

Typ@4.5V
Typ@5.5V

Min

Max

Typ@4.5V

Typ@5.5V

Min

Max

Typ@4.5V
TYP@5.5V

Min
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TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Toy,= 25°C 1 Output Switching, Tymn= 25°C
8ns 8ns
| 4 max
7ns 7ns -
pad
6ns |t MAX éns
L1 L1 Vee = 4.5V
Sns =l Sns L1 Vee - 50V
l ] = =5.
4 Eannll Ve ad =
ns = cc = 5. ns
L’:=EEE=F;.—’ Vee = 5.5V 4 /555/;’
3ns = 3ns -
% | miN -y | L
2ns B = el 2ns T Lt
—.—-—""—_——— ’f——’—-—-’
1ns =t 1ns —
Dne ore
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, To= 25°C, Cy = 50pF Vee= 5.0V, Tamp= 25°C, C = 50pF
8ns 8ns
7ns ns
AX MAX
6ns 6éns
b1 — LT
l/
Sns —— 5ns i TPHLTYP,
L1 iR — T
4ns —— TTHL TYP. 4ns "
| et i | | TPLHTYP,
3ns ] 3ns 'Il
/ et
2ns MIN 2ns R— MIN
R oy __,_._-—-—'_._——
ins Samas 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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Family Specifications

VOHV & VOLP? vs. LOAD CAPACITANCE? VOHP & VOLV2 vs. LOAD CAPACITANCE®
Vec=5.0V, Vj=0V1o 3V Vee=5.0V, Viy=0Vto 3V
4V 6V
MAX
MAX
v av == —128¢
125°C 55°C
| 25°C
= 55°C
MIN
2v MIN 2v
1 MAX 125 ¢ ov MAX
- T 25°C
ssve _—125°C
, <zt
ov -2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. IOH?
Vee=5.0V, Tymp= 25°C Vo= 5.0V, Tymp=25°C
1 Output LOW 1 Output HIGH MAX
o 7 e omA = [T
/ / L~ Z ,/ //
OmA / // -30mA r/ /’/ /
A
1/ NI/ Y
aoma / V -60mA [—/ 7 //
/ ,/ A /
ImA / // -90mA /
) /
OmA -120mA
0.2v 0.5V 1.0V 2.0v 2.4V 2.8V 3.2V 3.6V
NOTES:
1

. VOHV s 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.

September 1990
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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 y 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
tr and tg.

LOGIC SYMBOLS

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

The IEEE/IEC has been developing a
very powerful symbolic language that
can show the relationship of each input
of a digital logic current to each output
without 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 V¢c; a
5MHz square wave is recommended for
most propagation delay tests. The
repetition rate must be increased for
testing fmax. Two pulse generators are
usually required for testing such param-
eters as setup time, hold time and re-
moval time. fyax is also tested with 3ns
input rise and fall times, with a 50%
duty factor, but for typical fiax 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 Vi and
V| 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 Vi and V) to test the func-
tionality of any ABT device type; in-
stead, use input voltages of V¢ (for the
High state) and OV (for the Low 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 V) is higher
than the maximum V.. However, this is
because Vi pax is the maximum Vy_
(guaranteed) for all devices that will be
recognized as a logic Low. However,
typically a higher V)_will also be recog-
nized as a logic Low. Conversely, the
typical Vi is lower than its minimum
guaranteed level.

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

AC CHARACTERISTICS

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

PROPAGATION DELAY

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






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 Vec supply terminal when
the output is at the High level.

lcch

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

lecL

Quiescent power supply
current; the current flowing into
the Vcc 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.

laND

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

Ik Input diode cutrent; the current
flowing into a device at a
specified input voltage.

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

September 1990
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Definitions of Symbols

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 V¢ or GND.

Voltages
All voltages are referenced to GND

GND

Vee

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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Vu

ViH

ViL

VoH

Vorp

Vonv

VoL

VoLp

Vowv

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

Trigger threshold voltage;
positive-going signal.

Trigger threshold voltage;
negative-going signal.

Capacitances

G

Cro

CL

Cep

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

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

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

AC Switching Parameters

fi

fo

tH

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.

Output frequency; each output.

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

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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ta. te

teut

tPLH

teHz

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.

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.

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
"OFF" state.

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.

Output Enable time to a High
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 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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trec

ts

tThHL

trH

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.

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

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

Pulse width: The time between
the reference point on the
leading and trailing edges of a
pulse.
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74ABT240
Octal inverting buffer (3-State)

FEATURES QUICK REFERENCE DATA
. i CONDITIONS

Octal bus interface SYMBOL|  PARAMETER Tums=25°C;GND=0V | TYPICAL | UNIT
+ 3-State buffers
+ Output capability: +64mA/-32mA :PLH iro&a%ation delay C, =50pF; Vg = 5V 35 ns
- Latch-up protection exceeds 500mA PHL g__n

per Jedec JC40.2 Std 17 Cin Input capacitance V =0Vor Ve, 4 pF
» ESD protection exceeds 2000 V per ]

MIL STD 883C Method 3015.6 and Coyr | Outeuteapacitance | V) =0V orVeg 7 PF

200 V per Machine Model

ICCZ Total supply current Outputs Disabled; VCC =55V 500 nA

DESCRIPTION
The 74ABT240 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 74ABT240N
The 74ABT240 device is an octal buffer ; .

. e . 0- last -40° o 74ABT240D
that is ideal for driving bus lines or buffer 20-pin plastic SOL 40°C o +85°C 2
memory address registers. The device
features two Output Enables (10E, PIN DESCRIPTION
2OE), each controlling four of the 3- PINNUMBER | SYMBOL NAME AND FUNCTION
State outputs.

2,4,6,8 1A0 - 1Aa Data inputs
FUNCTION TABLE 11,13,15,17 | 2A-2A,| Datainputs
INPUTS OUTPUT 18,16,14,12 | 1Y,-1Y, | Dataoutputs
10E (1A | 20E | 2A | 1Y | 2V, 9,7,5.3 2Y,-2Y, | Dataoutputs
L L L L H H 1,19 10E, 20E | Output enables
LiH|L|H L L 10 GND | Ground (OV)
H X H X z Z 20 VCC Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages —
2 Ao Yo
- v = R X
10€ [1] o] Vee LY [: " - -
o 2] Ezg& . A T : [ o b
vy [ 18] 1Yo ", W, 4 S 16
1y [ [17] 280 8 k 12 6 N 14
— - 10E 8 N 12
2% [ 6] 11 1
:l 2A >_ 2Y,
14, [d [15] 24+ 1 e o9
2Y, E E 1Y, 5 2v, s 18 Iy
LLYIR T 13] 24, 2a, v, 1 r
" G £ S b T
9 12 24, 2, 13 N 7
17 3
GND fio] [11] 244 - [2: 15 N s
19 —aD— 17 ™~ 3
Top view
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Octal inverting buffer (3-State) 74ABT240

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \Y
2 Input voltage 0 Vee v
Viu High-level input voltage 2.0 \Y
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 -0.5t0 +7.0 \Y
ik DC input diode current V<0 -18 mA
v, DC input voltage? -1.210+7.0 v
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state 0510 +5.5 \Y
lo DC output current output in Low state 128 mA
T,(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 inverting buffer (3-State) 74ABT240

DC ELECTRICAL CHARACTERISTICS

LIMITS
_ o Tamp = -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 4.2 1.2 v
Voc =45V, IOH =-3mA; V|= V||_ or VIH 2.5 2.5
Vou High-leve! output voltage Vee =5.0V;loy=-3mA; V=V, orViy 30 30 Vv
VCC =45V, lOH= -32mA; V| = V"_ or VlH 2.0 2.4 2.0
Voo Low-level output voltage Vec =4.5V; g = 64mA; V| =V or Vi 042 | 0.55 0.55 v
h Input leakage current Vee =5.5V; V| = GND or 5.5V 10.01 | +1.0 1.0 KA
lozn 3-State output High current Voo =5.5V; Vg =2.7V; V) = Vj_or Vi 5.0 50 50 HA
lox 3-State output Low current Vec =55V, Vg =0.5V; V=V orVy -50 | -50 -50 HA
lo Short-circuit output current! | Ve = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lecH Ve = 5.5V; Outputs High; V; = GND or Ve 0.5 50 50 pHA
1 Vee = 5.5V; Output: :V,=GNDorV
ceL Quiescent supply current cc utputs Low; V orYee 2 30 80 mA
Ve = 5.5V, Outputs 3-State;
| cC » ’
ccz V, = GND or Vg 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 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; Vee = 5.5V 035 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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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 (10E,
20E), each controlling four of the 3-
State outputs.

PIN CONFIGURATION

74ABT241

Octal buffer/line driver
(3-State)

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Toens = 25°C; GND = OV ‘TYPICAL UNIT
t Propagation dela:
PLH pagation delay C, =50pF; V.. =5V 29 ns
L *'cC )

YoHL AptoY,
Cin Input capacitance V,=0Vor V.. 4 pF
COUT Output capacitance V, =0Vor vcc 7 pF
'CCZ Total supply current Outputs Disabled; Voo = 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

Top view

[] 9 _ 18
1A, D Y
1A, Y2 .
1A, vy,

2A D 2y
1 1 5

2A D 2v
2 2 7

2A 2v
3.9

1 Nen

] l"
2 > v 18
4 16
6 14
8 12
19 N

1 [
" [ -
13 7
15 5
17 3
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Octal buffer/line driver (3-State) 74ABT241
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LTS UNIT
Min Max
Vee DC supply voltage 45 5.5 v
\Z Input voltage 0 Vee v
Viu High-level input voltage 2.0 \"
ViL Input voltage 08 \"
loH High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate [ 5 nsiV
Tamb Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 Vv
Ik DC input diode current Vi<0 -18 mA
Vv DC input voltage? -1.210+7.0 \Y
lok DC output diode current Vo< 0 -50 mA
Vo DC output voltage? output in Off or High state 05t0+5.5 \'
lo DC output current output in Low state 128 mA
Tatg 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 notimplied. 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 21\n 1Yn 2Yn 2,4,6,8 1A0 - 1A3 Data inputs
L L H L L 17, 15,13, 11 2A°- ?_A3 Data inputs
L H H H 18, 16, 14, 12 1Y,- 1Y3 Data outputs
H X L X 4 4 3,579 2Yo - 2Y3 Data outputs
1,19 10E, 20E | Output enables
10 GND Ground (0V)
20 VCC Positive supply voltage
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Preliminary Specification

Octal buffer/line driver (3-State) 74ABT241
DC ELECTRICAL CHARACTERISTICS
LIMITS
- +25°C Tom = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25 to +85°C UNIT
Min | Typ Max | Min Max
Vi Input clamp voltage Ve =4.5V; 1 k=-18mA -1.2 -1.2 "
Vec =45V lop=-3mA; V=V orVy 25 25
Vou High-level output voltage Vee =5.0V;lgy=-3mA; V =V, orV, 3.0 3.0 v
Vec = 4.5V loy=-32mA; Vi =V orVy 20 24 2.0
VoL Low-level output voltage Vec =4.5V; 1o =64mA; V| =V orVy 0.42 | 0.55 0.55 "
Iy Input leakage current Vec =5.5V; V) = GND or 5.5V 1001 | 1.0 $10 | pA
lozn 3-State output High current | Voo = 5.5V Vg =2.7V; V| = Vj or Vi 5.0 50 50 HA
loz 3-State output Low current Ve =5.5V; Vg =0.5V; V=V or Vi -50 | -50 -50 HA
lo Short-circuit output current! | Vg =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
leen Ve = 5.5V; Outputs High; V| = GND or Vo 0.5 50 50 pA
lecL Quiescent supply current Veg = 5.5V; Outputs Low; V) = GND or Vg 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
lecz VEs GND or Vi 05 | s0 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vgg = 5.5V 05 | 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Alec input pin2 other inputs at Vg or GND; Vg = 5.5V 05 50 50 HA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vg = 5.5V 05 15 15 mA
NOTES:

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

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

Octal buffer/line driver (3-State)

74ABT241

AC CHARACTERISTICS
GND =0V; tg =t = 2.5ns; CL = 50pF, RL= 500Q

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

LIMITS
Tamp = +25°C Tamb = ~40°C to +85°C UNIT
SYMBOL PARAMETER WAVEFORM Vg = +5.0V Vg = +5.0V 0.5V
Min Typ Max Min Max
'PLH Propagation delay 1 1.0 26 4.1 1.0 4.6 ns
tPHL AtoY, 1.0 29 42 1.0 46
Ypzn Output enable time » 1.1 48 6.3 1.1 6.8
toz1 to High and Low level 13 4.3 538 1.3 6.8 ns
Tz Output disable time 1.1 4.1 5.6 1.1 6.6
oLz from High and Low lovel 2 1.0 39 5.4 10 59 ns
AC WAVEFORMS
(Vjy =15V, V; = GND 10 3.0V)
“OE INPUT
Vu Vu
OE INPUT
A, INPUT
1t *t 35V
¥, OuTPUT Vo 40
vﬂ.
vo«
Vo 03V
Ya output

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
oLz closed
tPZL closed
All other open

DEFINITIONS

RL = Loadresistor; 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.

} t { AMP
90% v 30% ®
NEGATIVE
PULSE W Vu
10% 10% ov

- tr 1) _4 L_'n_u(‘)

] r
— r—um_ )

I’—n Tw )
AMP (V)
POSITIVE

90% 90%
Y v
10% A 10%
L tw ov

PULSE

V=15V
Input Pulse Definition

INPUT PULSE REQUIREMENTS

FAMILY

Rep. Rate | t t

Amplitude W R

74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
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Philips Components—Signetics BiCMOS Products Preliminary Specification

Octal buffer/line driver (3-State) 74ABT241
TPLH vs. TEMPERATURE (Tym) TPHL vs. TEMPERATURE (T}
Cy = 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
7ns 7ns
6ns éns
Sns 5ns
Max Max
4ns : 4ns
Typ@4.5V Typ@4.5V
3ns T ——— Typ@5.5V 3ns ———— Typ@5.5V
2ns 2ns
1ns Min 1ns Min
Ons Ons
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (Tn) TPHZ vs, TEMPERATURE (Tos)
Cy= 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
7ns ns
Max
6ns 6ns
5ns Max 5ns - = Typ@4.5V
T Typ@5.5v
ans R ——— Typ@4.5v 4ns T
3ns — = Typ@ssV 3ns
2ns 2ns
1ns Min 1ns Min
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (T o) TPLZ vs. TEMPERATURE (T o)
Cy = 50pF, 1 Output Switching C = 50pF, 1 Output Switching
8ns 8ns
7ns Max 7ns
6ns 6ns Max
- Typ@4.5V
5ns T = 5ns e ——— Typ@4.5V
] | Lt Typ@5.5V I e o oo g O R Typ@5.5V
ans e ans | et bt yp@!
3ns 3ns
2ns 2ns
Min
1ns 1ns Min
Ons Ons
-55 25 125 -55 25 125
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Octal buffer/line driver (3-State) 74ABT241
TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tyyw=25°C 1 Output Switching, Tym,= 25°C
8ns 8ns
MAX
7ns Tns —
pad
6éns i Max 6éns >
LA~ L1 | 1 Vec=4.5v
Sns —— = Sns " ~ o // Vee = 5.5V
/,/’ | L Vec = 4.5V // ’,/’ LT
ans — Ll Avec=5.5v 4ns > o
/’::-”'—_‘ d LT LT
3ns 3ns —
/ﬁs‘;// |ttt MIN ‘//// LT "
2ns - —— ™ 2ns ——
LT ’_—-"’—
1ns =T 1ns H—= —
ons Ons
15pF  50pF 100pF 150pF 200pF 15pF  50pF 100pF 150pF 200pF
TTLH TTHL vs. NUMBER OF QUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING?
Vee= 5.0V, Tamp= 25°C, Cy = 50pF Vee=5.0V, Ty= 25°C, C = 50pF
8ns 8ns
7ns 7ns
MAX MAX
6ns 6ns
Sns /’l Sns —
e |1 —— TPHL TYP,
4ns TTLH TYP. 4ns | — = TPLH TYP.
— === TTHL TYP. -
3ns e ;, =" 3ns ”’,/
2ns MIN 2ns MIN
_—-—"- _—-—"‘-
ins = 1ns S
Ons Ons
1 Output 4 Outputs 8 Qutputs 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, Viy=0V1o 3V V= 5.0V, Viy=0V to 3V
v 6V
MAX
MAX
3v 4v 125°C
125°C == 25°C
25°C -55°C
— 55C
MIN
2V MIN v
MAX . X
WV 3 —1257¢ ov MA;
T _-125°C
N = 5%
ov -2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. O3 VOH vs. IOH?
Vo= 5.0V, Typp=25°C V= 5.0V, Tymp= 25°C
1 Output LOW 1 Output HIGH ax
o e OmA - N
/ Y T / L //
amA / / -30mA / A
av TP
MIN ,Z / /
Vi NI/ 7
OmA / / -60mA 4 /
/ A1
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. 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-leve! 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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ECN No. 853-1444 00227

Date of Issue | August 20, 1990

Status Product Specification

(3-State)

Advanced BiCMOS Products

FEATURES
« Octal bus interface

« 3-State buffers
« OQutput 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 74ABT244 high-performance
BiCMOS device combines low static
and dynamic power dissipation with high
speed and high output drive.

The 74ABT244 device is an octal buffer
that is ideal for driving bus lines or butfer
memory address registers. The device
features two Qutput Enables (10E,
20E), each controlling four of the 3-
State outputs.

QUICK REFERENCE DATA

74ABT244

Octal buffer/line driver

CONDITIONS
SYMBOL PARAMETER Tarmb = 25°C; GND = OV TYPICAL | UNIT

oy :rotpagaﬁon delay c - 50pF: VCC -5V 29 ns
toHL n' ¥

CIN Input capacitance vI =0Vor VCC 4 pF
C ouT Output capacitance VI =0Vor VCC 7 pF
'CCZ 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 74ABT244N
20-Pin Plastic SOL -40°C to +85°C 74ABT244D

LOGIC SYMBOL

LOGIC SYMBOL. (IEEE/IEC)

PIN CONFIGURATION
N and D Packages
10 [1] o] Voo
Ao [2] E 20E
2 [ E 1Yo
1Ay [ E 2A,
2¥y [5] E 1Y,
142 [§ 5] 28+
2¥, 4] 1Y2
13 [g Ej 2A,
2¥a [ 2] 1Ya
GND fig] h1] 245
Top view

.L..b EN
2

b v 18
4 16
3 14
8 12
29 NNen
u > v g
13 7
15 5
17 3
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Philips Components—Signetics BICMOS Products Product Specification

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

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIWTS UNIT
Min Max
Vee DC supply voltage 45 55 \Y
vy Input voltage 0 Vee \Y
Viy High-level input voltage 20 \Y
Vi 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 nsiV
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 v
Ik DC input diode current Vi<0 -18 mA
\ DC input voltage? -1.2t0 +7.0 Vv
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage2 output in Off or High state -0.5t0 +5.5 v
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 notimplied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.

2. Theinput 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 1Ay- 1A, | Datainputs
L L L L 17,15,13, 11 2A0 - 2A3 Data inputs
L L H H H 18, 16, 14, 12 1Y°- 1Y, Data outputs
H X H z z 3,5,7,9 2Yo - 2Ya Data outputs
1,19 10E, 20E | Output enables
10 GND Ground (0V)
20 Vcc Positive supply voltage
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Octal buffer/line driver (3-State) 74ABT244

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tomb = +25°C Tamo = 49°C | uniT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vee =4.5V; | = -18mA 1.2 12 v
Vee =4.5V; lgy=-3mA; V=V orVy 25 25
Vou High-level output voltage Voc =5.0Viloy=-3mA; V =V or Vi 3.0 3.0 v
Voo =45Vl gy=-32mA; V| =V orViy 2.0 24 2.0
VoL Low-level output voltage Ve = 4.5V, lo = 64mA; V| =V, or Vi, 0.42 | 055 0.55 \Y
Iy Input leakage current Vee = 5.5V; V; = GND or 5.5V +0.01 | +1.0 £1.0 A
lozn 3-State output High current Voo =55V, Vg =27V V| =V orVyy 5.0 50 50 pA
lozL 3-State output Low current Vec =5.5V; Vg =05V;V, =V orVy 5.0 _50 .50 pA
lo Short-circuit output current! | Vgg =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
leeH Ve = 5.5V; Outputs High; V| = GND or Vg 05 50 50 RA
oL Vee = 5.5V; Outputs Low; V| = GND or Vo 24 30 30 mA

Quiescent supply current

Vec = 5.5V; Outputs 3-State;

lecz V, = GND or Vg 05 | 50 50 pA
bt a1 O OND Ve <55V 05 | 15 15 | mA
O Pl P R Y S I A I
Outputs 3-State, one enable input at 3.4V, 05 15 15 A

other inputs at Vgg or GND; Vo = 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. Thisis the increase in supply current for each input at 3.4V.
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Product Specification

Octal buffer/line driver (3-State)

74ABT244

AC CHARACTERISTICS
GND = 0V; t; =t_=25ns;C, = 50pF, R =500Q
LIMITS
Toerts = 425°C Tomo = 40°C 1o +85°C
SYMBOL PARAMETER WAVEFORM i oV Ve = +5.0V40.5V UNIT
Min Typ Max Min Max
TpLH Propagation delay 1 10 26 41 1.0 46
tpHL A oY, 1.0 29 42 1.0 46 ns
ez Output enable time 1.1 a1 46 1.1 5.1
tozL to High and Low level 2 2.1 41 56 2.1 6.1 ns
Tonz Output disable time 2.1 4.1 5.6 2.1 6.6
to 7z from High and Low level 2 17 | 37 | s2 17 | 57 ns
AC WAVEFORMS
(Vjy= 1.8V, V) = GND 1o 3.0V)
nOE | INPM

A, INPUT

¥, ouTPUT

Waveform 1. Waveforms Showing the Input (A . o
Output (Y ) Propagation Delays

Y, OUTPUT

Yo outPut

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

TEST CIRCUIT AND WAVEFORMS

PULSE
GENERATOR

Test Circuit For 3-State Outputs

SWITCH POSITION
TEST SWITCH
th 7 closed
tozL closed
All other open
DEFINITIONS

HL = Load resistor; see AC CHARACTERISTICS for value.

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

RT= Termination resistance should be equal to Zoyt of

pulse generators.

! d
t AMP
0% v 90% i

NEGATIVE Vy Vi

PuLsE 10% 10%
_J L_ ov
tyn )

L—“HL @)
r_'uu ) r_*nl ty)

90% 20% AMP ()
porse - | Avu Vu
10% 10%
L tw 2 ov
Vy =15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate tw th S

74ABT 3.0v 1MHz 500ns; 2.5ns | 2.5ns
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Octal buffer/line driver (3-State) 74ABT244
TPLH vs. TEMPERATURE (T o) TPHL vs. TEMPERATURE (Tp1p)
Cy=50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
7ns 7ns
6ns 6ns
Sns 5ns
Max Max
4ns 4ns
Typ@4.5V
3ns Typ@4.5V 3ns Typ@5.5V
Typ@s.5V
2ns 2ns
ins Min ins Min
Ons Ons
-55 25 125 =55 25 125
TPZH vs. TEMPERATURE (Ts) TPHZ vs. TEMPERATURE (Tp)
Cy= 50pF, 4 Outputs Switching Cy = 50pF, 4 Outputs Switching
8ns 8ns
7ns ns
Max
6ns 6ns
Sns Max 5ns Typ@4.5V
.SV
4ns TyP@4SV 4ns Typ@5.5
3ns Typ@S5.5V 3ns
2ns 2ns Min
1ins Min 1ns
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (Tomy,) TPLZ vs. TEMPERATURE (Tyma)
Cy= 50pF, 4 Outputs Switching C, = 50pF, 4 Cutputs Switching
8ns 8ns
ns ns
6ns Max 6ns Max
5ns Typ@4.5V SIYIS
- Typ@4.5V
4ns Typ@5.5V 4ns ————— Typ@5.5V
3ns 3ns -
2ns Min 2ns n
1ns 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, Tamy= 25°C 1 Output Switching, Tym= 25°C
8ns 8ns
|| max
7ns Tns P >
-1
6ns - MAX 6ns
L] // Vi
L1 LA cc = 4.5V
- F e =1 Sl
‘ S=ull ety ] BEE el
ns cC x ns
/’==EEE==.¢—' Vee= 5.5V 4 /;;25;/
3ns 3ns 5 MIN
1
||t MIN Er = LA
2ns [0 —— = 2ns [+ ——
e | LAt
1ns =t 1ns | -
Ons ﬂ:u.o
15pF  50pF 100pF 150pF  200pF 15pF  50pF 100pF 150pF  200pF
TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING!
Vec= 5.0V, Torp,=25°C, Cy = 50pF Vee= 5.0V, Tymp= 25°C, C, = 50pF
8ns 8ns
Tns 7ns
AX MAX
6ns 6ns
|1 " — —
Sns /” Sns — TPHL TYP.
. — . — —
ns — . ns ——
L]
_— TPLH TYP.
3ns =} 3ns '// ]
/ Iy
2ns MIN 2ns MIN
— ——
|1 —'—___—_—,—-
1ns i 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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Octal buffer/line driver (3-State) 74ABT244

VOHV & VOLP' vs. LOAD CAPACITANCE? VOHP & VOLV2 vs. LOAD CAPACITANCE®
Vee= 5.0V, V=0V 10 3V Vee= 5.0V, Viy=0Vto 3V
v 6V
MAX
MAX
Ll 125°C
3V v e =— 25°C
_—125°C 55°C
|| e 280
MIN
2v MIN 2V
MAX MAX
W =+ S
- == o i + 4
MIN " | BEREREY
ov -2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOLvs. lOL3 VOH vs. IOH?®
Veo=5.0V, Typ=25°C Vee= 5.0V, Tym= 25°C
1 OQutput LOW 1 Output HIGH
A T"yApx OmA — L
/ L / LT mN
Y, / — L ,/ //
DA / / -30mA ,/ )y
/ / / T
MN ’ / /
/[ IA /] 44
@A / -60mA A /
/ SN4N4
/ A1
1/ f /
DmA / -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. 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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Document No. 74ABT245
ECN No. 853-1447 00227 . -
Octal transceiver with
Date of Issue | August 20, 1990 d. - - - 3 St
Status Product Specification IreCtlon pln ( = ate)
Advanced BiCMOS Products
FEATURES QUICK REFERENCE DATA
+ Octal bidirectional bus interface CONDITIONS
« 3-State buffers SYMBOL|  PARAMETER Tumy=25°C;GND=0v | TYPICAL | UNIT
+ Output capability: +64 mA/~-32mA oL Propagation delay C, =50pF; V... = 5V 29 ns
: t A toB ,orB toA L cc
+ Latch-up protection exceeds 500mA PHL n__n n_"n
per Jedec JC40.2 Std 17 Coin. o | InPut capacitance V,=0Vor Vg, 4 pF
- ESD protection exceeds 2000 V per :
MIL STD 883C Method 3015.6 and Co I/O pin capacitance Vi=0VorVe. 7 pF
200 V per Machine Model
Iccz Total supply current Outputs Disabled; Vcc =55V 500 nA
DESCRIPTION
The 74ABT245 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 74ABT245N
The 74ABT245 device is an octal trans- : "
20-Pin Plast o o 74ABT245D
ceiver featuring noninverting 3-State bus in Plastic SOL ~40°C10 +85°C
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 —5 '-_( E = MNaa
DA % 10 1 3 EN1 (BA)
N _E 3 EN2 (AB)
2 18
A [ %J By ] N
3 17 2 v1 4 18
TR ||
“— P;‘ =16 > av
1 | 7 %_I 2 3 17
5 _‘dA, E %J B 4 ey 16
(] As l | -Z}J B 14 i4—> < 15
~ 14
7 As ]l/ B w : 13
£ ]
8 12 8 12
s (L7 %_] B, —a-> le»——
05 IVI( e N L
Top view




Philips Components—Signetics BICMOS Products

Product Specification

Octal transceiver with direction pin (3-State) 74ABT245
implementation minimizes external tim-  cascading and a Direction (DIR) input
ing requirements. The device features for direction control.
an Output Enable (OE) input for easy
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LimiTS UNIT
Min Max
Vee DC supply voltage 45 5.5 '
Vi Input voltage 0 Vee v
Vi High-level input voltage 2.0 \Y
ViL Input voltage 0.8 \
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamo Operating free-air temperature range -40 +85 °C
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
\7 DC input voltage? -1.210 47.0 \
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state 0510455 \'
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.

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 _ : i
L H Inputs | B=A 67809 Ay A, Data inputs/outputs (A side)
H | X Z z 18,17, 16, 15 . i
14: 13, 12: 1 B0 - B7 Data inputs/outputs (B side)
19 OE Ouput enable
10 GND Ground (0V)
20 Vcc Positive supply voltage
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Product Specification

Octal transceiver with direction pin (3-State) 74ABT245
DC ELECTRICAL CHARACTERISTICS
LIMITS
- o Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C mh e | UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Vec =4.5V; [ x=-18mA 1.2 1.2 v
Veg =4.5V; loy=-3mA; V=V orVy 25 25
Vou High-level output voltage Vee =5.0V;1gy=-3mA; V=V, orV, 3.0 3.0 \Y
Ve =4.5V; lgy=-32mA; V| = Vj_or Vi 2.0 24 2.0
VoL Low-level output voltage Vec =4.5V; lg =64mA; V| =V or Vi 042 | 055 0.55 \
Iy Input leakage current Vec = 6.5V, V) = GND or 5.5V $0.01 | 1.0 11.0 pA
Iy +lozy | 3-State output High current | Veg =5.5V; Vg =2.7V; V) = V) or Viy 5.0 50 50 BA
1L+ lozL | 3-State output Low current | Vg = 5.5V; Vo =0.5V; V)=V, or Vi 50 | 50 50 | pA
lo Short-circuit output current! | Ve = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lcen Vee = 5.5V; Outputs High; V; = GND or Vg 05 50 50 pA
| Ve =5.5V; ; V=GN
ccL Quiescent supply current 'cc = 5.5V; Outputs Low; V; = GND or V¢ 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
| cC ' ’
cez V) = GND or Ve 05 | %0 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 05 | 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
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; Vo = 5.5V 05 | 15 15 | mA
NOTES:

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

2. This is the increase in supply current for each input at 3.4V.
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Octal transceiver with direction pin (3-State) 74ABT245
AC CHARACTERISTICS
GND =0V; th =te= 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tomb = +25°C Tamp =-40°C to +85°C UNIT
SYMBOL PARAMETER WAVEFORM Voo= 450V Ve = +5.0V 10.5V
Min Typ Max Min Max
{PLH Propagation delay ; 10 | 26 | 4t 10 46 ns
PHL A toB orB oA, 10 | 290 | 42 | 10 46
:pZH Output enable time 2 13 33 48 13 53 ns
pzL to High and Low level 23 43 5.8 23 6.3
PHZ Output disable time » 27 | 47 | 82 | 27 72 N
PLZ from High and Low level 23 43 5.8 23 6.3
AC WAVEFORMS
(Vg = 1.5V, V) = GND t0 3.0V)
OE NPUT 5‘ Vi 7‘ Yu
[+ ez + oz 35V
ouTPUT v
" .f VoL +0.3v
VOL
-t PTH -t pz ™
VW
A— Vou -0.3v
ouTPUT Vi N
ov
Waveform 1. Waveforms Showing the Input to Output Waveform 2. Waveforms Showing the 3-State Output
Propagation Delays Enable and Disable Times

TEST CIRCUIT AND WAVEFORMS

M
PULSE >
GENERATOR

I t { AMP
20% Y v 90% ©
NEGATIVE | v, v
PULSE
10%

10% 4 ov
- ,'_'m.(h) —4 L"m« «,)

Test Circuit For 3-State Outputs 7 |"hw ) _1 r_'""- “l)AMP "
SWITCH POSITION posmve | /) ™
PULSE M u
TEST SWITCH 10% A 10%
b tw 1 ov
toLz closed Vi - 15V
toz closed M-
All other open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Loadresistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate 'W tR 'F
see AC CHARACTERISTICS for value. 74ABT 30V T 200ns| 2.5 v
Ry = Termination resistance should be equal to Zy, - of : z ns| &-ns | 2.ons

pulse generators.
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Octal transceiver with direction pin (3-State) 74ABT245
TPLH vs. TEMPERATURE (Tynw) TPHL vs. TEMPERATURE (Tor)
Cy = 50pF, 1 Output Switching C_ = 50pF, 1 Output Switching
8ns 8ns
Tns 7ns
6ns 6ns
5ns Sns
Max Max
4ns 4ns
Typ@4.5V
3ns Typ@4.5V 3ns —— Typ@5.5V
TYP@5.5V "1
2ns 2ns
1ns Min 1ns Min
Ons Ons
55 25 125 .55 25 125
TPZH vs. TEMPERATURE (T ) TPHZ vs. TEMPERATURE (T.nw)
C, = 50pF, 4 Outputs Switching C_= 50pF, 4 Outputs Switching
8ns 8ns
7ns 7ns Max
6ns 6ns
Typ@4.5V
Sns Max 5ns Y
L Typ@5.5V
4ns Typ@4.5V 4ns
3ns Typ@S.SV 3ns
Min
2ns 2ns
1ns Min 1ns
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (T o) TPLZ vs. TEMPERATURE (T,np,)
Cy = 50pF, 4 Outputs Switching C, = 50pF, 4 Outputs Switching
8ns 8ns
Tns 7ns
Max Max
éns 6ns
5ns Typ@4.5v Sns | Typ@4.5V
e Typ@5.5V
4ns Typ@s.5v ans b e st
3ns 3ns
Min Min
2ns 2ns
ins ins
Ons Ons
-55 25 125 -55 25 125
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Octal transceiver with direction pin (3-State)

74ABT245

TPLH vs. LOAD CAPACITANCE!
1 Output Switching, Tym,=25°C
8ns
7ns
6ns = MAX
Lt 1]
5ns m—
ol
P | |Vee=4.5v
s 1 B =t
3ns 4/‘:=E;F’r-— cem
== | | L1 MN
ot
2ns L [ 5
ins ]
Ons.
15pF  50pF 100pF 150pF 200pF

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

8ns
7ns
6ns —— MAX
5ns ]

L] TILH TYP.
4ns — TTHL TYP.

==
-
3ns ]
L=
2ns 1 - MIN
ins =t
Ons
1 Output 4 Outputs 8 Outputs

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

8ns MAX
L
7ns —
///
6ns > -
1 Vec = 4.5V
sns “58 i
| LA = LT cc=5.
o
4ns -
g ==
3ns P~ MIN
e L
2ns ——
1 2wl
ns
Ons
15pF  50pF 100pF 150pF 200pF

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

8ns
7ns

MAX
6ns

L1
5ns TPHLTYP,
dns //, //,,—— TPLH TYP.
]
3ns :—__ ——
2ns e L
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 transceiver with direction pin (3-State) 74ABT245
VOHV & VOLP! vs. LOAD CAPACITANCE? VOHP & VOLV2 vs. LOAD CAPACITANCE?
Vee=5.0V, Viy=0Vto 3V Vee=5.0V, Viy=0Vto 3V
av 6V
MAX
MAX
— 125 °C
v I —===x%
=== L
pr—== MIN
2v MIN 2v
MAX 25.C MAX
v :125 b ov
wse ™ 25°C
T —— 4 '25 °C
MIN = Ssec
ov -2V MIN
15pF  S0pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. IOH?
Vee= 5.0V, Tom=25°C Vee=5.0V, Topu= 25°C
1 Output LOW 1 Output HIGH
o 7 Max omA — fﬁ‘
/ Ve - ,/ ,/ //
omA /1 -30mA A A4
/ / VTV
/- N ,/ // //
amA [ AL/ -60mA A, /
/ AN
7 / /
// y /
DmA -90mA P/
/
omA / -120mA
0.2v 0.5V 1.0V 2.0V 2.4V 28V 32V 36V
NOTES:
1

. VOHVis defined as the minimum (valley) voltage induced on aquiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak)
voltage induced on a quiescent low-leve! output during switching of other outputs.
2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-leve! 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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Document No.

ECN No.

Date of Issue | August 20, 1990

Status Preliminary Specification

Advanced BiCMOS Products

FEATURES
+ Eight edge-triggered D-type flip-flops
« Buftered common clock

+ Buffered asynchronous Master Re-
set

* See 74ABT377 for clock enable ver-
sion

+ See 74ABT373 for transparent latch
version

+ See 74ABT374 for 3-state version

DESCRIPTION

The 74ABT273 has eight edge-trig-
gered D-type flip-flops with individual D
inputs and Q outputs. The common
buffered Clock (CP) and Master Reset
(MR) inputs load and reset (clear) all
flip-flops simultaneously.

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

All outputs will be forced Low independ-
ently of Clock or Data inputs by a Low
voltage levei on the MR input. The de-
vice is useful for applications where the
true output only is required and the CP
and MR are common elements.

QUICK REFERENCE DATA

74ABT273
Octal D-type flip-flop

CONDITIONS
SYMBOL PARAMETER Tam = 25°C; GND = OV TYPICAL | UNIT
[ P ion del.
PLH ropagation delay C, =50pF;V,~=5V 54 ns
L™ r'ccT .
tonL CPtoQ,
Cn Input capacitance V,=0Vor Vg, 35 pF
o] ouT Output capacitance VI =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 74ABT273N
20-pin plastic SOL -40°C to +85°C 74ABT273D

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
1 cP Clock Pulse input (active rising edge)
3,4,7,8
Dt D-D .
13,14,17,18 0 7 Data inputs
2,5,6,9 a.-a
12, 15, 16, 19 07 Data outputs
1 MR Master Reset input (active-Low)
10 GND Ground (0V)
20 Vee Positive supply voltage

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
wr [ 20] Vec :1 R

00 E E 07 . I—
Do E 18] ©; 3478 13181718 3o | 2
o 5 5 o RERAAAN g LA
Q, E E Qg “ __* cp b, D, 0,0,0,D, D, D, , B
Q, [ 15] o 1 —dmr 3_1 .
D, E E Dy Q,0,Q,0,0,0;0,Q, i— —
13 12
> [ 5l o IRNRERNN! “ —
a, [9] 2] «q, “ | 15
GND E E cpP 17| 16
Vcc-PinZO 18 19

TOp View GND = Pin 10 ba—
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Octol D Flip-Flop 74ABT273
LOGIC DIAGRAM
D, D, D, D, D, D, Dg D,
(3) 4 7 (8) (13) (14) (17 (18)
CP(&DC—- ° ° ° ° ° °
p aon|Uo e p aR|Up al {Hp aek|Up ak|Hp ak|HD an
b cp cP >cp Dcp 5 cp Mg Bcp cp
Rp Rp Rp Rp Rp Rp Rp Rp

o 1] ] [ ]

2 (5) 6) 9 (12) (15) (16) (19)
Vap = Pin 20
Gﬁ%-leo Q, Q, Q, Q, Q, Qy Q. Q,
FUNCTION TABLE
INPUTS OUTPUTS
— OPERATING MODE
MR cP D Q. -Q
n 0" 7
L X X L Reset (clear)
H T h H Load "1"
H T | L Load "0"
H = High voltage level
h = High voltage leve! one set-up time prior to the Low-to-High clock transition
L = Llow voltage level
| = Low voltage leve! 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 -0.5t0+7.0 \Y
Ik DC input diode current Vi<0 -18 mA
\/ DC input voltage? -1.210+7.0 \Y
lok DC output diode current Vg<0 -50 mA
Vo DC output voltage? output in Off or High state 0510 +55 ‘ v
lo DC output current output in Low state 128 mA
T:tg 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.
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Octol D Flip-Flop 74ABT273

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \Y
Vv Input voltage 0 Vee \Y
Vi High-level input voltage 20 Y
Vi Input voltage 0.8 \Y
o4 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 Tamb = +25°C T‘:‘:;:ogoc UNIT
Min | Typ | Max | Min | Max
Vi Input clamp voltage Voo =4.5V; 1 k=-18mA 1.2 12 v
Vg = 4.5V; 1oy =-3mA; V = Vi or Vi 25 25
Vou High-level output voltage Vee =5.0V;lgy=-3mA; V=V orViy 3.0 3.0 \Y
Vo =4.5V; lgy=-32mA; V| =V or Vi, 2.0 24 2.0
Voo Low-level output voltage Voc =4.5V; g =64mA; V=V or Viy 042 | 055 0.55 \
W Input leakage current Veo =5.5V; V)= GND or 5.5V 10.01 [ +1.0 11.0
lo Short-circuit output current! | Ve = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lcon Ve = 5.5V; Outputs High; Vj = GND o Vg 05 | 50 50 | upA
lecL Quiascant supply current Vee = 5.5V; Outputs Low; V| = GND or Ve 24 30 30 mA
Aleg llr\‘t;ﬁl‘u:lnnzl supply current per ;/(cs;irséh C’;ne input at 3.4V, other inputs 05 15 ‘5 A
NOTES:

1. Notmore than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
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Octol D Flip-Flop 74ABT273
AC CHARACTERISTICS
GND =0V; tq = tF = 2.5ns; CL = 50pF, RL= 5000
LIMITS
Tarty = +25°C Tamp=-40°Cto +85cC | UNIT
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Veg = +5.0V 0.5V
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 150 200 150 MHz
t Propagation dela!
PLH paga y Waveform 1 22 | 42 57 22 6.2
tphL CPoQ, 31 5.1 6.6 3.1 7.1 ns
t .
PHL Propagation delay Waveform 2 24 | 44 6.2 2.4 6.7 ns
MR to Q,
AC SETUP REQUIREMENTS
GND =0V; ty= tF = 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tar = #25°C Ty =-40°Clo +85°C | UNT
SYMBOL PARAMETER WAVEFORM Von - 150V Vo = +5.0V 205V
Min Typ Max Min Max
t(H) Setup time, High or Low 1.0 1.0
E) h R R
U D, to CP Waveform 3 5 is ns
t(H) Hold time, High or Low 1.0 1.0
(L) D, to CP Waveform 3 1.0 1.0 ns
,(H Clock Pulse width 33 33
(L High or Low Waveform 1 33 33 ns
e roa‘:ter Reset Pulse width, Waveform 2 35 a5 e
Recovery time
taee MR 1o CP Waveform 2 75 8.0 ns
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Octol D Flip-Flop 74ABT273

AC WAVEFORMS

"t pHL
Qp Vu Vm

Qnp v M

Waveform 1. Propagation Delay, Clock Input To Output, Waveform 2. Master Reset Pulse Width,
Clock Pulse Width, and Maximum Clock Frequency Master Reset to Output Delay and
Master Reset to Clock Recovery Time
7 7
o o S e AT
tg(H) : ty(H) ts(t) ty(L)
cp Vi AL

Waveform 3. Data Setup And Hold Times

NOTE: For all waveforms, V,, = 1.5V.

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

TEST CIRCUIT AND WAVEFORMS

%0% 3 | tw { o AP
NEGATIVE
PULSE Vu o m‘v,
ov
— L_‘YDL [ A _4 L‘trw @)
o e -1 bt 6
prony ANP (V)

Test Clrcuit For 3-State Outputs

PULSE
GENERATOR

SWITCH POSITION posmve | /) °% '\
PULSE - L}
TEST SWITCH 10% A 10%
f tw 1 ov
toLz closed
VM =15V
oz closed Input Pulse Definiti
All other open nput Fulse Definttlon
DEFINITIONS
R = Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | t,, t te
see AC CHARACTERISTICS for value. =
74ABT 3.0v 1MHz §00ns| 2.5ns | 2.5ns

Rr = Temmination resistance should be equal to ZOUT of
pulse generators.
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Document No.

ECN No. 853-1454 00227

Date of Issue | August 20, 1990

Octal D-type

Status

Product Specification

Advanced BiCMOS Products

FEATURES

» 8-bit Transparent Latch

= 3-State Output Buffers

* Output capability:+64mA/-32mA

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

« ESD protection exceeds 2000 V per

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

DESCRIPTION

The 74ABT373 high-performance BiC-
MOS device combines low static and
dynamic power dissipation with high
speed and high output drive.

The 74ABT373 device is an octal trans-
parent latch coupled to eight 3-state
output buffers. The two sections of the
device are controlled independently by
Enable (E) and Output Enable (OE)
control gates.

PIN CONFIGURATION

QUICK REFERENCE DATA

74ABT373

transparent

latch (3-State)

SYMBOL PARAMETER

CONDITIONS
Toens = 25°C; GND = OV

TYPICAL | UNIT

Propagation delay
Dn to Qn

oLy
tor,

CL = 50pF; VCc =5V

4.0 ns

o] Input capacitance

IN

VI =0Vor VCC

pF

C,

ouT Output capacitance

VI =0Vor VCC

pF

1 Total supply current

cCz

QOutputs Disabled; Vcc =55V

500 nA

ORDERING INFORMATION

PACKAGES

TEMPERATURE RANGE

ORDER CODE

20-pin plastic DIP

-40°C to +85°C

74ABT373N

20-pin plastic SOL

-40°C to +85°C

74ABT373D

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

20] Voo
19] o,
18] D,
E"s
6] a,
15] o,
12] o,
Ebg
h2] a,
1]

OF

Cllelle]ly]la]fn] [a]fu] o] 4]

g o
A

Top view

LN

LI P

~

EN

r

10

> v

"

1 —g

Ve =Fin20
GND = Pin 10
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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 OF is High, the outputs are in
the High-impedance "OFF" state, which
means they will neither drive nor load
the bus.

LOGIC DIAGRAM

PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output enable input (active Low)
3,4,7 8,13 .
14,17, 18 Do- D7 Data inputs
2,569 12
15,16,19 Qo- 07 3-State Outputs
1 E Enable input (active High)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE, 74ALS373
PUT INTERNAL (o] TS
— IN S ER uTPu OPERATING MODE
OE E D, REGISTER Q,-Q,
L H L L L .
L H H H H Enable and read register
t i t|1 :; II-i Latch and read register
L L X NC NC Hold
H L X NC 4 .
H H D, D, 7 Disable outputs
H = High voltage level
h = Highvoltage 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 = Nochange
X = Don'tcare
Z = Highimpedance “off” state
! = High-to-Low E transition

D, D, D, D, D, Dy D, D,
3 4 7 8 1 1 17 18
Lo Lo 4o Lo Lo Lo Ho Ho

- 1
m
Ll

ol
—
m
ad
1
m
]
|
m
!
|
m

/

!
——
m
m
)
—
1
m
!
.|

g M N
o 4> ‘ .
Ve =Pin20 Q,
GND = Pin 10

R
v

——t
o

9
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Octal D-type transparent latch (3-State) 74ABT373

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LimiTs UNIT
Min Max
Vee DC supply voltage 45 55 \
\/ Input voltage 0 Vee v
Vi High-level input voltage 20 \Y
Vi Input voltage 0.8 \
lon High level output current -32 mA
oL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 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 \Y
bk DC input diode current Vi<0 -18 mA
7 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 0510 +5.5 Vv
lo DC output current output in Low state 128 mA
Tg|g 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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Octal D-type transparent latch (3-State) 74ABT373

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T_;,:),,;;(n;c UNIT
Min Typ Max Min Max
Vik Input clamp voltage Veg =4.5V; 1 k=-18mA 1.2 1.2 v
Voo =4.5V; lgy=-3mA; V=V orVy 25 25
Vou High-level output voltage Ve =5.0V; I gy =-3mA; V=V _or Vi 3.0 30 v
Vee =4.5V; 1 gy=-32mA; V, =V orVy 2.0 2.4 20
VoL Low-level output voltage Veg =4.5V; g =64mA; V=V orVy 0.42 | 055 0.55 v
Iy Input leakage current Vee =5.5V; V;=GND or 5.5V $0.01 | £1.0 +1.0 pA
lozn 3-State output High current | Ve =5.5V; Vg =27V, V =V orV, 50 50 50 pA
lozL 3-State output Low current Ve =55V, Vp =05V, Vi=Vj orViy 50 | -50 -50 pA
lo Short-circuit output current! | Vec =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
feen Vce = 5.5V; Outputs High; V| = GND or Vg 0.5 50 50 MA
leoL Quiescent supply current Vg = 5.5V; Outputs Low; V; = GND or V¢ 24 30 30 mA
leez ¥.°§ Zzg\fr?/;pu's 3-State; 05 | 50 50 | pa
Alee ﬁiﬂi(ﬁgir:;l supply current per ;/:;:;/; i:&é,N %ne input at 3.4V, other inputs 05 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
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Octal D-type transparent latch (3-State) 74ABT373
AC CHARACTERISTICS
GND =0V; tR = tF =2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tty = +25°C Tamp =-40°C 10 485°C | UNIT
SYMBOL PARAMETER WAVEFORM Voo = +6.0V Vo = +5.0V 0.5V
Min Typ Max Min Max
1 -
(PLH Propagation delay Waveform 2 1.9 3.9 5.4 1.9 5.9 ns
PHL D, toQ, 2.2 4.2 5.7 2.2 6.2
t P tion del
PLH ropagation gelay 26 46 6.1 2.6 6.6
toHL EtoQ, Waveform 1 32 | 52 | 67 32 7.2 ns
tozH Output enable time Waveform 4 1.2 3.2 4.7 1.2 5.2 ns
toz1. to High and Low level Waveform 5 27 4.7 6.2 27 6.7
tonz Output disable time Waveform 4 25 4.9 6.4 25 6.9 ns
to z from High and Low level Waveform § 2.0 45 6.0 2.0 6.5
AC SETUP REQUIREMENTS
GND =0V, to=te= 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tomp = +25°C Tamb = ~40°C to +85°C
SYMBOL PARAMETER WAVEFORM Veg = +5.0V Vee = +5.0V 0.5V
UNIT
Min | Typ Max Min Max
t.(H) Set-up time 1.9 1.9
o Waveform 3 : .
ts(L) Dn toE 15 15 ns
(H) Hold time 1.0 1.0
a(L) Dn to E Waveform 3 10 10 ns
H E pulse width,
tW( ) ngh or Low Waveform 1 3.3 33 ns
AC WAVEFORMS
(Vy = 1.5V, V,, = GND to 3.0V)
Waveform 1. Propagation Delay, Enable to Output, Waveform 2. Propagation Delay for Data to
and Enable Pulse Width. Outputs.
D
- U e A
t,(H 4 ty (H) t,{L) L)
E Vu )L / b
Waveform 3. Data Setup and Hold Times.
3 Vi Vu
tezL torz
Qn Vu VoL +0.3V
guny
Waveform 4. 3-State Output Enable Time to High Waveform 5. 3-State Output Enabie Time to Low
Level and Output Disable Time From Level and Output Disable Time from
High Level, Low Level.
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Product Specification

Octal D-type transparent latch (3-State)

74ABT373

TEST CIRCUIT AND WAVEFORMS

PULSE
GENERATOR

Ve

SWITCH POSITION

L

TEST SWITCH
oLz closed
oz closed

All other open
DEFINITIONS

Test Circuit For 3-State Outputs

R, = Loadresistor; 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.

poy ty oo AMP (V)
neasmve | o 0
10% 10% ov
L—'ru @) _J "t @)
r—'YLN @) —*I o (1)
prvy proey AMP (V)
FoteE " Yu Vu
10% . | K w
V=15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY (-
Amplitude | Rep. Rate tw te e
74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns

August 20, 1990
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Octal D-type transparent latch (3-State) 74ABT373
TPLH vs. TEMPERATURE (T o) TPHL vs. TEMPERATURE (T o)
C, = 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
DntoQn Dnto Qn
8ns 8ns
7ns 7ns
6ns Max 6ns Max
Sns Sns —— Typ@4.5V
Ll | |1ye@asv [ B e oy
4ns —— ____a: Typ@5.5V 4ns — E—— = Typ@s sV
3ns S 3ns
2ns Min 2ns Min
1ns 1ns
Ons Ons
<55 25 125 -55 25 125
TPZH vs. TEMPERATURE (Tym) TPHZ vs. TEMPERATURE (Tanw)
C; = 50pF, 1 Output Switching Cy= 50pF, 1 Output Switching
8ns 8ns
7ns 7ns
Max
6ns 6ns Typ@4.5V
|| L Typ@5.5V
5ns Max 5ns [ =
4ns Typ@4.5V 4ns
3ns Typ@5.5V 3ns
Min
2ns 2ns
ins Min 1ns T
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (Tym) TPLZ vs. TEMPERATURE (Tanw)
Cy = 50pF, 1 Output Switching Cy= 50pF, 1 Output Switching
8ns 8ns
7ns 7ns
Max Max
6éns éns
—‘___________.._-._-.—--— Typ@4.5V | L Typ@5.5V
Sns — — TYP@S.5V 5ns ] Typ@4.5V
I e o
4ns 4ns
3ns 3ns
Min Min
2ns 2ns
ins 1ins
Ons Ons
-55 25 125 -55 25 125
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Octal D-type transparent latch (3-State) 74ABT373
TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tyyw=25°C 1 Output Switching, Tonp=25°C
Dnto Qn Dnto Qn
9ns 9ns = MAX
1
8ns 8ns 1
| dmax pE=
7ns — = ns =
] T Vee= 45V
1 L |t VeC =
6ns Vee=4.5V 6ns
e ’,/1 | T | Vee = 5.5V
5ns 1 "1 Veo = 5.5V Sns 1 - |
/// —‘__”-"’1 //// ‘,/”’
4ns P MmN 4ns \// T
4 |t ol 1 ”—”
3ns ——— 3ns ——
,’-” r./""
2ns |—= e 2ns "
ins 1ns
15pF  50pF 100pF 150pF  200pF 15pF  50pF 100pF 150pF  200pF

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

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

Dnto Qn
8ns 8ns [ MAX
—-/
7ns 7ns e
b=
éns MAX 6ns
s /// s |___LTPHLTYP.
ns ns ===t TPLH TYP,
] T
4ns 4ns
TTHL TYP.
3ns TTLH TYP. 3ns T MIN
2ns MIN 2
ns
1ns s = 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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Octal D-type transparent latch (3-State) 74ABT373
VOHV & VOLP! vs. LOAD CAPACITANCE? VOHP & VOLV2 vs. LOAD CAPACITANCE?
Vee=5.0V, Vy=0Vto 3V Vee= 5.0V, Vjy=0Vto 3V
av 6V
MAX
MAX
o
= s
v e W £
=== 8% »
2v MIN 2v
1w  MAX o5 oc ov MAX
. S
ov 2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs, IOL3 VOH vs. IOH3
Vo= 5.0V, Tapp= 25°C Vo= 5.0V, Tapg= 25°C
1 Output LOW MAX 1 Output HIGH MAX
oA — TP OmA L~ Wi
/ / |t // ,/ /
/ / . / A4
OmA 30mA 74
/ / / IV
MIN A Vi
Vi ¥ Aa4
mA / -60mA / A
/ 74 / /
/ , / / /
JImA / // -90mA /
/
OmA- «120mA
0.2v 0.5V 1.0V 2,0V 2.4V 2.8V 3.2v 3.6V
NOTES:

1. VOHVisdefined 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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Document No.

74ABT374

ECN No. 853-1448 00227 -
Octal D-type flip-flop;
Date of Issue | August 20, 1990 ays = S
Status Product Specification p03|tlve'edge trlgger (3- tate)
Advanced BiCMOS Products
FEATURES QUICK REFERENCE DATA
+ 8-bit positive edge triggered register CONDITIONS
. 3-State output buffers SYMBOL PARAMETER Taents = 25°C; GND = OV TYPICAL | UNIT
+ Output capability: +64 mA/-32mA to Propagation delay G, = 50pF; Vg = 5V 5.1 ns
« Latch-up protection exceeds 500mA | tpyL CPQ,
per Jedec JC40.2 Std 17 Cn Input capacitance Vi=0VorVe. 4 pF
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and c Output capacitance VI =0Vor VCC 7 pF
200 V per Machine Model out
lcez Total supply current Outputs Disabled; Vi, = 5.5V 500 nA
DESCRIPTION
The 74ABT374 high-performance
BiCMOS device combines low static ORDERING INFORMATION
and dynamic power dissipation with high PACKAGES TEMPERATURE RANGE ORDER CODE
speed and high output drive.
20-Pin Plastic DIP -40°C to +85°C 74ABT374N
The 74ABT374 is an 8-bit, edge trig-
gered register coupled to eight 3-State 20-Pin Plastic SOL -40°C to +85°C 74ABT374D

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

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
o€ [ N
11
a, [2 347813131718 a
oD LTI =
DD Di Dz D3 D4 DB DC D7 ] [
oy [ 11 —]ee L s
Qy E 1 —doOE 7| Iy
Q2 L8 G,Q,9,9,9,9,9,Q, s | |
.- [TIT11T] N ey I
D, [ 256 912151619
14 L_‘S_
Gno o
| Vog =Pin20 hu 19
GND « Pin 10

Top view
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Product Specification

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

74ABT374

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

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-

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

flop's Q output. (OE) controls all eight 3-State buffers
independent of the clock operation.
PIN DESCRIPTION
PIN NUMBER SYMBOL FUNCTION
1 OE Output Enable input (active Low)
3,4,7,8 13 ) .
14, 17,18 Do D7 Data inputs
2,5,6,9 12 Q-Q
15, 16,19 o2 Data outputs
1 CcP Clock Pulse input (active rising edge)
10 GND Ground (OV)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
— OPERATING MODE
OE cpP 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 .
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 leve!
| = Low voltage level one set-up time prior to the Low-to-High clock transition
NC = No change
X = Don'tcare
Z = Highimpedance “off” state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
Do D, D, Dy D, Dy Dg b,
3 7 13 14 17 18
D - D D D D D D =1
P QP HCP P Qf (P Q (CP QR (CP QR P Q@ rCcP Qf
11 ] ‘I
cpP —-l > ﬁ
oF 14> . J ; I ; [ [ l
5 ,: |9 |12 15 16 19
Vog = Pin20
GND = Pin 10 Qy Q, Q, Q, Q, Qs Qg a,
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
v Input voltage 0 Vee Y
Viu High-level input voltage 2.0 \
' Input voltage 08 \
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamo Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510 +7.0 \
ik DC input diode current Vi<0 -18 mA
A DC input voltage? -1.210+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 v
lo DC output current output in Low state 128 mA
Tag Storage temperature range 6510150 °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.

August 20, 1990
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
DC ELECTRICAL CHARACTERISTICS
LIMITS
- o Tamb =-40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C 10 +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vog = 4.5V; 1 x=-18mA 12 1.2 v
Vw =4.5V; |0H= -3mA;V|= V"_ or VIH 25 25
Vou High-leve! output voltage Vee =5.0V;loy=-3mA; V =V orViy 3.0 3.0 \
VCC =4.5V;| OH= -32mA; V| = V|L or le 20 24 2.0
Voo Low-level output voltage Vec =4.5V; g =64mA; V=V orViy 042 | 0.55 0.55 \
[ Input leakage current Veg =5.5V; V; = GND or 5.5V 10.01 | £1.0 $1.0 | pA
lozu 3-State output High current Vec =5.5V; Vg =2.7V; V=V orVy 5.0 50 50 MA
lozL 3-State output Low current Vee =5.5V; Vo =0.5V; V=V orViy 50 | -s0 -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 Vg 0.5 50 50 pA
lecL Quiescent supply current Vee = 5.5V; Outputs Low; V, = GND or Vg 24 30 30 mA
Vce = 5.5V; Outputs 3-State;
lecz Ve C GND or Vg 05 | s0 50 | pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
alce input pin2 at Vegor GND 05 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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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
AC CHARACTERISTICS
GND =0V; ty =t =2.5ns;C| =50pF, R, = 500Q
LIMITS
Toamb = +25°C Tamb =-40°C to +85°C
SYMBOL PARAMETER WAVEFORM Vee = +5.0V Vec = +5.0V £0.5V UNIT
Min Typ Max Min Max
fuax Maximum Clock frequency Waveform 1 150 200 150 MHz
to Propagation delay 2.2 4.2 5.7 22 6.2 ns
tonL CP1oQ, Waveform 1 3.1 5.1 6.6 3.1 7.1
tozH Output enable time Waveform 3 1.2 3.2 47 1.2 5.2 ns
tor to High and Low level Waveform 4 2.7 47 6.2 2.7 6.7
toHz Qutput disable time Waveform 3 2.5 45 6.0 25 6.5 ns
toLz from High and Low level Waveform 4 2.0 45 6.0 2.0 6.5
AC SETUP REQUIREMENTS
GND =0V, tg=tg=25ns; CL = 50pF, RL= 500Q
LIMITS
Tamb = +25°C Tamb = -40°C to +85°C
SYMBOL| PARAMETER WAVEFORM Vec = +5.0V Vee =+5.0V£0.5V
UNIT
Min | Typ | Max Min Max
t_(H) Set-up time 1.0 1.0
t:(L) D,toCP Waveform 2 15 15 ns
(H) Hold time 1.0 1.0
:hh(L) D, to CP Waveform 2 1:0 10 ns
CP pulse width,
WH | igh or Low Waveform 1 33 33 ns
AC WAVEFORMS
(Vy=15V,V, =GND 0 3.0V)
Y77
th(l)
rVm
Waveform 1, Propagation Delay, Waveform 2. Data Setup And Hold
Clock Input To Output, Clock Pulse Times
Width, and Maximum Clock
Frequency
OF \N Vn
tpzL tez
Qn 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, = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
TEST CIRCUIT AND WAVEFORMS
b d
v 90% tw wox AP
N
~ B R v
10% 10% ov
tr ) —l |'—tm. t,)
Test Circuit For 3-State Outputs r—' T ) r_' i (")mp o
SWITCH POSITION POSITIVE # o QO%V
PULSE ~ »
TEST SWITCH 10% 10%
, tw 4 ov
to 7 closed V. =15V
t closed M-
AﬁZoLther open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. EAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tw th te
see AC CHARACTERISTICS for value.
- . 74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
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Product Specification

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

74ABT374

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

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

8ns 8ns
ns 7ns Max
Max
6éns 6ns Lt Typ@4.5V
|| .5V
Sns 1 Typ@4.5V 5ns e s ——— PSS
1] e Typ@5.5V =T
4ns ——— ans
3ns 3ns Min
2ns Min 2ns
ins ins
Ons Ons
-55 25 12 -55 25 125
TPZH vs. TEMPERATURE (To) TPHZ vs. TEMPERATURE (Tam)
Cy = 50pF, 4 Outputs Switching C = 50pF, 4 Outputs Switching
8ns 8ns
Tns 7ns
Max
6ns 6ns
T .5V
Sns Max Sns —— Tzzg:.sv
4ns Typ@A.SV 4ns
3ns Typ@5.5V 3ns
Min
2ns 2ns
1ns Min 1ns
Ons Ons
-55 25 12 -55 25 125
TPZL vs. TEMPERATURE (T,) TPLZ vs. TEMPERATURE (Tonp)
Cy = 50pF, 4 Outputs Switching C\= 50pF, 4 Outputs Switching
8ns 8ns
ns Max 7ns Max
6ns éns
Typ@4.5V
5ns Typ@S.SY 5ns N e i Mol
4ns 4ns
3ns 3ns
Min Min
2ns 2ns
ins 1ns
Ons Ons
-55 25 12 -55 25 125
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tpm=25C 1 Output Switching, Tpn= 25°C
9ns 9ns 3 MAX
Lot
8ns 8ns ——
MAX |
ns T ns il Vee= 4.5V
L1+ LT T | Vec= 5V
L1 L1 L
6ns —— = Vee = 4.5V 6ns —
AT LT =T
5ns = ] - p=Vce = 5.5V 5ns = //
1 ot t=T"] P’ |_L—MN
LT =T = L1
4ns ‘/;/ [N 4ns ’,—’
- Lt e
3ns —— 3ns =
-—"'——
2ns |ttt 2ns
ins ins
15pF  50pF 100pF 150pF 200pF 15pF  S50pF 100pF 150pF 200pF

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

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

8ns 8ns [ MAX
—"—
e
Tns 7ns —
| | TPHLTYP,
6éns MAx 6ns —
] sl Lt
Sns = Sns TPLH TYP,
// TILH TYP, L ——T
4ns [ === TTHL TYP. 4ns
|
s
3ns ] 3ns MIN
_— |
2ns . MIN 2ns
I
e
1ns 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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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374
VOHV & VOLP' vs, LOAD CAPACITANCE? VOHP & VOLV? vs. LOAD CAPACITANCE?
Vee=5.0V, Viy=0V10 3V V= 5.0V, Viy= 0V 1o 3V
av 2\
MAX
MAX
== s
v 122 :g v 1 1] T 5°C
___—;’ -55°C
MIN
2v MIN 2v
v MAX 125 ¢ ov MAX
7 =33
MIN ™ = 1§§ :g
ov 2v %%
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. iOH?
Vee= 5.0V, Tamp= 25°C Vo= 5.0V, Tomy=25°C
IGl
1 ?lput LOowW ;‘v}}?x omA 1 Outpt‘n/H H ?ﬁ(
A L] // ,/ //
omA / // 30mA / ‘/
/ ) 4 1V
/ va i // // /i
A / / -60mA / a / /
/ AV 4N4
/ A1
1/ d /
ImA -90mA
/
OmA / -120mA
0.2v 0.5V 1.0V 2.0V 24V 28V 32V a6V

NOTES:

1. VOHVisdefinedas 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. VOHPisdefinedasthe 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 law-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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Document No.

ECN No.

Date of Issue |August 20, 1930

Status Preliminary Specification

with enable

Advanced BiCMOS Products

FEATURES

« Ideal for addressable register appli-
cations

+ 8-bit positive edge triggered register

+ Enable for address and data syn-
chronization applications

+ Output capability: +64 mA/-32mA

« Latch-up protection exceeds SO0mA
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 74ABT377 high-performance
BiCMOS device combines low static
and dynamic power dissipation with high
speed and high output drive.

The 74ABT377 has 8 edge-triggered D-
type flip-flops with individual D inputs
(continued)

PIN CONFIGURATION

QUICK REFERENCE DATA

74ABT377
Octal D-type flip-flop

CONDITIONS
SYMBOL PARAMETER Tamp = 25°C; GND = 0V TYPICAL | UNIT
t Propagation dela
PLH pag Y C, =50pF; V. = 5V 5.1 ns
L ' 'CC .
oL CPto Q.
Cn Input capacitance V,=0Vor V.. 4 pF
C ouT Output capacitance Vl =0Vor VcC 7 pF
'CCZ 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 74ABT377N
20-Pin Plastic SOL -40°C to +85°C 74ABT377D

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

g [ 20] Vee
o, [2 19] o,
o, [3 1a] ©,
D4 E E Dg
o [5] 1] as
a, [ 15] a5
0, [ ) o
o, [3] 12] o,
Gnp fio] [11] cp
Top view

—q2D

3478 13141718
EEEEREN
DGDI DQDG DJDSDB D7
1 —jcp
1—gE
0001020304050607
[TTHTT]
256 912151619
Vcc-Pinzo
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-

The register is fully edge triggered. The
state of each D input, one set-up time

multaneously when the Enable (E) input  before the Low-to-High clock transition,
is Low.

PIN DESCRIPTION

is transferred to the corresponding flip-
flop's Q output.

The E 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)
3,4,7,813 R .
14,17,18 DO D7 Data inputs
2,5,6,9, 12 .
15, 16, 19 Oo 07 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 h H Load "1*
: T : L Load "0"
h T X no change
H X X no change Hold (do nothing)
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level
| = Low voltage level one set-up time prior to the Low-to-High clock transition
X = Don'tcare
T = Low-to-High clock transition
LOGIC DIAGRAM
D, D, D, D, D, Dy Dg D,
l ()] l @ , (U] I ®) ' (13) I (14) I a7 l (18)
F (1) D .
p @ 0 areldp a o aoleldip alelip oarellip Qelip aiy
> cp cp cp D> cp ? cp cP Scp > cp
cp (%A v +
(2) 5) (6) (9) (12) (15) (16) (19)
Ve =Pin20 Q, Q, Q, Q; Q, Q5 Qg Q,
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 \Y
Vv, Input voltage 0 Vee v
Vi High-level input voltage 20 v
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/iV
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
™ DC input diode current Vi<0 -18 mA
v, DC input voltage? -1.210+7.0 \Y
1ok 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
Tatg 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. Theinput 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
_ o Tamp = ~40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o asec | UNIT
Min | Typ | Max | Min | Max
Vi Input clamp voltage Ve =4.5V; I =-18mA 1.2 1.2 v
V°c=4.5V;|0H= -3mA;V|= V|L07V|H 25 25
Vou High-level output voltage Vec =5.0V;lgy=-8mA; V=V, orVyy 3.0 3.0 v
Veg =4.5V; lgy=-32mA; V| = V| or Vi 2.0 24 2.0
Vo Low-level output voltage Ve =4.5V; | o = 64mA; V) =V or Vi 042 | 0585 0.55 v
h Input leakage current Ve =5.5V; V= GND or 5.5V 10.01 | +1.0 +1.0 BA
lozu | 3-State output High current | Ve =5.5V; Vo =2.7V; Vi =V orViy 5.0 50 50 pA
loa 3-State output Low current Vee =5.5V; Vo =0.5V; V=V or Vi 50 | -50 50 A
lo Short-circuit output current' | Veg =5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
lecH Vee = 5.5V; Outputs High; V; = GND or Vg 0.5 50 50 pA
leoL Quiescent supply current Ve = 5.5V; Outputs Low; V) = GND or Vg 24 30 30 mA
Veg = 5.5V; Outputs 3-State;
locz Vi < GND or Vg 05 | 50 50 pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
lee | jnput pin2 at Vg or GND 05 | 15 15 | mA
NOTES:

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

2. This is the increase in supply current for each input at 3.4V.
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Octal D-type flip-flop with enable 74ABT377
AC CHARACTERISTICS
GND = 0V; th =te= 2.5ns; CL = 50pF, RL= 500Q
UMITS
Tamb = +25°C Tamb =-40°C to +85°C
SYMEOL PARAMETER WAVEFORM Veo = 450V Vec=+s.0viosvy | UNIT
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 150 200 MHz
:pLH Propagation delay Waveform 1 25 45 6.0 25 6.5 o
PHL CP1oQ 37 53 68 33 7.3
n
AC SETUP REQUIREMENTS
GND =0V; t_ =1t_=25ns; G, =50pF, R =500Q
LIMITS
Tomp = +25°C Tamb = ~40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Veczssoviosy | UNIT
Min Typ Max Min Max
t(H) Setup time, High or Low 20 20
$ ' Waveform 2
to(L) D,toCP 20 20 ns
t(H) Hold time, High or Low 1.0 1.0
(L) D, toCP Waveform 2 10 10 ns
t.(H) Setup time, High or Low 3.0 30
0] e ,
(L) Eto CP Waveform 2 30 30 ns
t(H) Hold time, High or Low 10 1.0
h ’ g
t(L) Eto CP Waveform 2 10 10 ns
t,(H) Clock Pulse width 33 33
t,(L) High or Low Waveform 1 33 33 ns
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, V, = 1.5V.

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

TEST CIRCUIT AND WAVEFORMS

t { AMP
%% v 0% ®
NEGATIVE | Xv v
PULSE " b
10% 10%
=

o )

Tty )

c";l:

Test Circuit For 3-State Outputs I'_'“-" . _1 r_'"* "I’AMP w
SWITCH POSITION POSITIVE v oo mv
PULSE L] []
TEST SWITCH 10% 10%
, tw { ov
toLz closed V- 18V
ton closed M-
All other open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Loadresistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate Ly 'R tF
see AC CHARACTERISTICS for value.
_— . 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
Rr = Termination resistance should be equal to ZOUT of

pulse generators.
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Octal D-type flip-flop with enable 74ABT377
TPLH vs. TEMPERATURE (T,p) TPHL vs. TEMPERATURE (T )
Cy= 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
Tns 7ns Max
Max
6ns 6ns - Typ@4.5V
Sns Typ@A.SV Sns == =] b Treessv
—— Typ@s.5V | L T
4ns 4ns — —
3ns Min 3ns
Min
2ns 2ns
ins 1ns
Ons Ons
-85 25 125 -55 25 125

TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!

1 Output Switching, Taws= 25°C 1 Output Switching, Tyn,=25°C
9ns 9ns MAX

ot
8ns 8ns - =
|| Max LT o LA Vee = 4.5V
Tns —— ns m— ] Vee= 5.5V
o | L | L Avec=asv o L4+ AT
et
sne '—,/,f’ ”,/’ | | Aqvec=ssv o ,,::://
LA~ ] __,.-—’— s LA //
LAt 1
4ns g s 4ns [ mn
3ns ——— = 3ns o= e
2ns = 2ns Lt |
1ns 1ns
15pF  50pF 100pF 150pF 200pF 15pF  50pF 100pF 150pF 200pF

Vee=5.0V, Typ= 25°C, C; = 50pF

TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING!

TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING?

Vo= 5.0V, Toms= 25°C, C,= 50pF

8ns 8ns
[—— max

7ns Tns — B

—/
6ns MAX 6ns TPHLTYP.

| | |t
Sns /’l/ 5ns ] TPLHTYP.
1
4ns TTLH g:_ 4ns
| et TTHL TYP.
3ns e 3ns MIN
—&_4"_‘/ _,.'-_.——-,.—-—-—"“
2ns MIN 2ns e
.—-—‘"‘_—
1ns — ins
Ons Ons
1 Output 4 Outputs 8 Outputs 1 Output 4 Qutputs 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 with enable

74ABT377

TPLH vs. TEMPERATURE (Tpnw)
Cy=50pF, 1 Output Switching

8ns

Tns

6ns

Sns

4ns

3ns

2ns

1ns

Ons

25 125

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

9ns

8ns

ot

7ns

/’

6ns

\
\

| et

5ns

1\
\

4ns

| et

3ns

2ns

1ns

Typ@4.5V
Typ@5.5V

MAX
Vec=4.5V

Vec=5.5V

MIN

15pF  SO0pF 100pF 150pF 200pF

TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING!
Vee=5.0V, Tyqw=25°C, C = S0pF

8ns
ns
6ns
Sns
4ns
3ns
2ns
ins

Ons

8ns
7ns
6ns
5ns
4ns
3ns

2ns

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

Max
Jm- - Typ@4.5V
= e Typ@5.5V

I "1
(S o ——-———__..—
|
Min
-55 25 125
TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tyme= 25°C
MAX
T
ot
//// L Vcc = 4.5V
g Vee = 5.5V
P LT
T T
o2l
MIN
"—"—‘—-
—
—‘4’_____,_—.-

1ns

TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING!

15pF  50pF 100pF 150pF 200pF

Vee=5.0V, Tymp=25°C, C; = 50pF

8ns 8ns
_,.—-———""/ MAX

Tns Tns ]

TPHL TYP.
6ns MAX 6ns PHLTYP.

|1 //—"‘
Sns /// 5ns ] TPLHTYP.
L1
4ns an{E Pv:' 4ns
e et TT A
3ns e /‘, 3ns — MIN
“_'————" __'_,_.,-—-—'"‘
2ns . MIN 2ns
|t
fnpmee=]
ins i 1ns
Ons Ons:
1 Output 4 Outputs 8 Outputs 1 Output 4 Outputs 8 Outputs
NOTES:

1. MIN and MAX fines are design characteristics and are not necessarily guaranteed by test.
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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
perJedec 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 butfers. The two sections of the
device are controlled independently by
the clock (CP) and Output Enable (OE)
control gates.

Octal D-type flip-flop,
inverting (3-State)
QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tomb = 25°C; GND = 0V TYPICAL | UNIT
t Propagation dela!
PLH pag Y C, =50pF; V... =5V 54 ns
L ''cC :
oL CPtoQ,
Cin Input capacitance V,=0Vor V.. 35 pF
(o] ouT Output capacitance VI =0Vor VCC 7 pF
lecz Total supply current Outputs Disabled; V. = 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  When OE is Low, the latched or trans-

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 CONFIGURATION

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

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

independent of the latch operation.

LOGIC SYMBOL

the bus.

LOGIC SYMBOL(IEEE/IEC)

o o rn'

-

|] o o o] ©l o v 0| ©
@ e wela

[=]
u

GND

Top View

LEAN PV
"—>c1
347 8 13141718 1
|II||I|I 3 1o v N2
D, D, D, D, D, D; D, D, 4| NS
1 —jcpP
1 —doE 7| N 6
00 01 02 °3 Q‘ °5 05 °7 8
8 | [N O
TTTTT700 N
256 9 12151619 13| [N12
18 NS
17 N6
Vcc-PinZO 18 <
GND = Pin 10
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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 _ .
14, 17,18 D0 D7 Data inputs
2,5,6,9, 12 3-8 "
,9,6,9, a.-a X
15, 16, 10 @ Inverting 3-State outputs
11 cpP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
— — = OPERATING MODE
OE cP D, REGISTER Q,-Q,
L T | L H .
L S h H L Load and read register
L + X NC NC Hold
g : S(n gf § Disable outputs
H = Highvoltage 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
Dy D, D, Dy D, Dy D 0,
4 7 8 13 14 17 18
D —D =1 HD ~D D —D =D
CP @R rcP o~l—cp ~ MCP QPR HeP @R cP @R cP ~‘—cp -
cpP n
oF [ [ J [ | [ . |
2 Is 3 o 12 15 Ls 19
Vgg = Pin20 Eo '5‘1 3‘2 33 3. a, 35 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 45 55 \
v, Input voltage 0 Vee v
Viy High-level input voltage 20 \Y
ViL Input voltage 08 v
lon High level output current -32 mA
loL Low level output current 64 mA
AVAv Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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? -1.2t0 +7.0 \
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 -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.
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Octal D-type flip-flop, inverting (3-State) 74ABT534
DC ELECTRICAL CHARACTERISTICS
LIMITS
_ o Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C 1o +85°C UNIT
Min | Typ Max | Min | Max
Vi Input clamp voltage Veg =4.5V; | x=-18mA 12 1.2 v
Vcc =4.5V; |0H= -3mA; V|= V"_ or V|H 25 25
Vou High-level output voltage Vee =5.0V; loy=-3mA; V= V) or Vi 3.0 3.0 '
Ve =4.5V;lgy=-32mA; V=V, orVy 2.0 24 20
Vou Low-level output voltage Voo =4.5V; lop = 64mA; Vi =V or Vi 042 | 0.55 0.55 \
1 Input leakage current Vee = 5.5V; V) = GND or 5.5V $0.01 | £1.0 +1.0 pA
lozn 3-State output High current Veg =5.5V; Vg =27V, V=V orVy 5.0 50 50 HA
lozL 3-State output Low current Vec =5.5V; Vg =05V V=V orViy 50 | -50 -50 pA
lo Short-circuit output current! | Veg =5.5V; Vg = 25V -50 | -100 | -180 | -50 | -180 [ mA
lccH Vce = 5.5V; Outputs High; V; = GND or Vg 0.5 50 50 HA
leeL Quiescent supply current Vee = 5.5V; Outputs Low; V, = GND or Vg 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
lecz Vi = GND or Ve 05 | %0 501w
Additional supply current per | Ve = 5.5V; One input at 3.4V, other inputs
Alce input pin2 atVggor GND 05 15 15 mA
NOTES:

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

2. This is the increase in supply current for each input at 3.4V.
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Octal D-type flip-flop, inverting (3-State) 74ABT534

AC CHARACTERISTICS
GND = 0V; t =t = 2.5ns; C, = 50pF, R, = 5000

LIMITS
Tamb = +25°C =-40°
SYMBOL PARAMETER WAVEFORM e Tamy = 40°C 10 85°C | iy
cCc= !
Min Typ Max Min Max
fuax Maximum Clock frequency Waveform 1 150 200 150 MHz
t Propagation dela: 2.2 4.2 57 2.2 6.2
PLH paga y
torL CP1oQ, Waveform 1 31 5.1 66 31 7.1 ns
‘PZH Output enable time Waveform 3 1.2 3.2 4.7 1.2 5.2 ns
tozL to High and Low level Waveform 4 20 4.7 6.2 2.0 6.7
tonz Output disable time Waveform 3 25 45 6.0 25 6.5 ns
toLz from High and Low level Waveform 4 25 45 6.0 25 6.5
AC SETUP REQUIREMENTS
GND =0V; tn = tF = 2.5ns; CL = 50pF, RL= 5000
LIMITS
Tamp = +25°C Tamb = ~40° C to +85°C
SYMBOL PARAMETER WAVEFORM Ve = +5.0V Vee = 5.0V 10.5V
UNIT
Min | Typ | Max Min Max
t_(H) Set-up time 1.0 1.0
S Waveform 2
1L D, to CP rm 15 15 ns
th(H) Hold time 1.0 1.0
‘h(L) Dn to CP Waveform 2 10 10 ns
CP pulse width 33 3.3
H 4y
tu(H) High or Low Waveform 1 a3 a3 ns
AC WAVEFORMS

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

t ), (H) te (L) e—0d (L)

(T

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

OE OE Vi Vm
tp2L tprz
Q, Qq 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,, = 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
i taron L |
prooy tw o AP M)
NEGATIVE Vy Vu
PULSE 10% 10% %
ov
tr ) L‘lm.(I,)

°|.:=E

y ey tr 0

Test Circult For 3-State Outputs —1 r_ up
0% 0% AMP (V)
Vi
10%
4 ov

SWITCH POSITION vosmve | ./,
PULSE ]
TEST SWITCH 10% .
b w
t closed
PL2 Vy =15V
tpzL closed Input Pulse Definlti
All other open nput Pulse Definltion
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tw th 'S
see AC CHARACTERISTICS for value.
74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns

RT = Termination resistance should be equal to Zoyrof
pulse generators.
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74ABT541

Octal buffer/line driver
(3-State)

Status Preliminary Specification
Advanced BiCMOS Products
FEATURES QUICK REFERENCE DATA
* Octal bus interface CONDITIONS
* Functions similar to the 'ABT241 SYMBOL | PARAMETER Ty = 25°C; GND = 0V TYPICAL | UNIT
* Provides ideal interface and 1 Propagation delay .
increases fan-out of MOS Micro- oo | mpa:/g Gy =50pF; Ve =5V 29 ns
processors PHL L1 -
* Efficient pinout to facilitate PC board Cin Input capacitance Vi=0VorVee 35 PF
layout C Output capacitance V,=0VorV 7 pF
« 3-State buffer outputs sink 64mA out P ' ce
and source 32mA lecz Total supply current Outputs Disabled; V. = 5.5V 500 nA
« Latch-up protection exceeds S00mA
perJedec JC40.2 Std 17
- ESD protection exceeds 2000 Vper ~ ORDERING INFORMATION
MIL STD 883C Method 3015.6 and PACKAGES TEMPERATURE RANGE ORDER CODE
200 V per Machine Modsl
20-pin plastic DIP -40°C to +85°C 74ABT541N
DESCRIPTION
The 74ABT541 high-performance 20-pin plastic SOL -40°C 10 +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 58 1
_ . Ny
OE, E m Vee OE, 19 EN
e o = 1T
h (3 16] Yo ,13__% "y 2 | D>V :
12 Ij [17] v, . 4 16 >
I3 E 16] ¥, : [ @ Y2 4 18
5
0 f15] 4 s _h =Y, 5 15
's [} 4] Y4 le 6—% LA . -
ls E 13] ¥, Is _.I’ b—“ Yg . =
1y [9) 12] Yo B 2, > =
aND fio] 4] v, ’ k ¢ 9 S
9 1
17 —_l Z] Y,
Top View !
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Octal buffer/line driver (3-State)

74ABT541

The 74ABT541 is an octal buffer that is

are all capable of sinking 64mA and

the package to facilitate printed circuit

ideal for driving bus lines or buffer sourcing 32mA. The device features board layout.
memory address registers. The outputs  inputs and outputs on opposite sides of
FUNCTION TABLE PIN DESCRIPTION
INPUTS OUTPUT PIN NUMBER SYMBOL NAME AND FUNCTION
Ofo 0:51 I':' Yn 623, 3: : : I Data inputs
L t H H 18,17,16,15 Y. Data outputs
X H X 4 14,13, 12, 11
H X X z 1,19 O_ED, 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
) Input voltage 0 Vee \Y
Vi High-level input voltage 20 v
Vi Input voltage 08 \Y
ton High level output current -32 mA
lou Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamp 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
v DC input voltage? -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
Tug 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.
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Octal buffer/line driver (3-State) 74ABT541

DC ELECTRICAL CHARACTERISTICS

LIMITS
. Tymp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T gsec | UNIT
Min Typ Max Min Max
Vik Input clamp voltage Voo =4.5V; I k=-18mA 1.2 1.2 v
Ve =4.5V; lgy=-3mA; V=V orVy 25 2.5
Vou High-level output voltage Veec =5.0V;lgy=-3mA; V=V, orVy 3.0 3.0 Y
Vee =4.5V; lgy=-32mA; V, = V) or Vi 20 2.4 2.0
Vo Low-level output voltage Vec =4.5V;lg =64mA; V| =V or Vi 042 | 055 0.55 v
l Input leakage current Veg =5.5V; V; = GND or 5.5V $0.01 | +1.0 +1.0 HA
lozn 3-State output High current Veg =5.5V; Vg =2.7V; V| = V_LorV 5.0 50 50 pA
loz, 3-State output Low current Vee =55V, Vo =05V, V=V orVy -5.0 -50 -50 HA
lo Short-circuit output current! | Vge =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
loeH Vee = 5.5V; Outputs High; V, = GND or V¢ 05 50 50 RA
Vee = 5.5V; Out Low; V= GND orV
lcal Quiescent supply current ce utputs Low; V or Vee 24 30 80 mA
Ve = 5.5V; Outputs 3-State;
| cc : H
ccz Vi 2 GND or Vg 05 | 50 50 | 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,
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 Ve or GND; Vg = 6.5V 05 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V,
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Octal buffer/line driver (3-State) 74ABT541

AC CHARACTERISTICS GND=0V; ty =t = 2.5ns; G, = 50pF, R = 500Q

LIMITS
Tomb = +25°C Tomp = -40°C 10 +85°C
SYMBOL PARAMETER WAVEFORM Ve = +5.0V Vee = +5.0V £0.5V UNIT
Min Typ Max Min Max

ToLH Propagation delay 1 1.0 2.6 4.1 1.0 4.6 ns
tPHL AtoY, 1.0 29 42 1.0 46

Tozn Output enable time 2 1.1 3.1 46 1.1 5.1 ns
oz to High and Low level 24 4.4 5.9 2.4 6.4

tonz Output disable time 2 3.1 5.1 6.6 3.1 71 ns
toLz from High and Low level 27 4.7 6.2 2.7 6.7

AC WAVEFORMS

(Vyy =15V, V)= GND to 3.0V)

oL +0.3v

OH -0.3v

(

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

TEST CIRCUIT AND WAVEFORMS

90% I tw 1 o MMM
s NEGATIVE
v
L—‘TH. @) _4 L_' TLh @)
Test Circuit For 3-State Outputs r—'“" ¢ —1 r_' ™ "')MP o
SWITCH POSITION posmve |/, * >
PULSE " "
TEST SWITCH 10% 10%
r tw 1 ov
toLz closed V. 18y
ozl 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 tw th e
see AC CHARACTERISTICS for value.
- . 74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of

pulse generators.
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Octal buffer/line driver (3-State) 74ABT541
TPLH vs. TEMPERATURE (Tamp) TPHL vs. TEMPERATURE (Tynw)
Cy = 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
7ns 7ns
6ns 6ns
5ns 5ns
Max Max
4ns 4ns
v Typ@4.5V
Typ@4.5
3ns e e e Typ@5.5V 3ns Typ@5.5V
2ns 2ns
1ins Min 1ns Min
Ons Ons
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (Tom) TPHZ vs. TEMPERATURE (Tp)
Cy=50pF, 1 Output Switching C, = 50pF, 1 Output Switching
8ns 8ns
7ns 7ns
Max
6ns 6ns
Typ@4.5V
5ns Max 5ns P ——— Typ@5.5V
4ns Typ@4.5V 4ns
3ns ] ———— Typ@5.5V 3ns
Min
2ns 2ns
1ns Min 1ins
Ons Ons
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (Tpmp) TPLZ vs. TEMPERATURE (T )
Cy = 50pF, 1 Output Switching C, = 50pF, 1 Output Switching
8ns 8ns
M
7ns ax 7ns Max
6ns 6ns
| L L Typ@4.5v . | L4 Typ@4.5v
Sns ——— = Sns i Typ@5.5V
a1 - Typ@5.5V ______===_—_=_._-—-—-
4ns — 4ans =
3ns Min 3ns
Min
2ns 2ns
1ns 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, Tyy,=25°C 1 Output Switching, Ty,,=25°C
8ns 8ns
|1 MaX
Tns Tns P
L1
éns = MAX 6ns -
’,/’/ L] | L~ Vee = 4.5V
5ns 5ns 7~ vee= 5.5V
’,.-/” | |1 dveo=asv AT | LT 1T
4ns 1= __.,'___:..—— Vee= 5.5V 4ns e > = ~t]
T 7 T
3ns 3ns
‘;5’ ] g 1 L MIN
2ns == — = 2ns = =
—-—'——"—_ —’——-—’
1ns =T 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!
Vec= 5.0V, Tanpy= 25°C, C = 50pF Vo= 5.0V, Tonp= 25°C, C = 50pF
8ns 8ns
Tns Tns
MAX
6ns MAX 6ns | ]
// //
5ns L] 5ns —
L] L | TPHLTYP.
4ns TTLH TYP, 4ns —
— TTHL TYP. // TPLHTYP.
3ns T _— 3ns el
‘_‘_/_1,_'— [
2ns MIN 2ns MIN
LT | te—T
ins oum 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) 74ABT541
VOHV & VOLP! vs. LOAD CAPACITANCE® : VOHP & VOLV2 vs. LOAD CAPACITANCE®
Vee=5.0V, V=0V 10 3V Vee=5.0V, V=0V 103V
av 6V
MAX
MAX
3v av - .
- 125°C == 4:551153-8
mE== 832 i ——
MIN
2v MIN 2v
MAX MAX
ME =8 W
ssC _— 125 :0
MIN = .g: °g
ov -2V MiN
15pF  SOpF 100pF 200pF 15pF  50pF 100pF 200pF
VOLvs. IOL? VOH vs. IOH?
Vee= 5.0V, Tary=25°C Veg= 5.0V, Tymp=25°C
1 Output LOW aX 1 Output HIGH A
A / Tve OmA - [ T“\m
/ Vet L1 / ,/ //
omA / 2 -30mA /| ,/ A
/ f i
/ i - ,/ // /
ama /L [/ -60mA A 1A )4
/ 404
[ /Y A1)
1/ [ /
omA / -90mA
/
OmA- -120mA.
0.2V 0.5V 1.0V 20V 24V 28V 32V 36V
NOTES:

1. VOHVisdefinedas 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-leve! output during switching of other outputs.

2. VOHPisdefined as the maximum (peak) voltageinduced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley)
voltage induced on a quiescent low-leve! 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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Document No.

ECN No.

Date of Issue | November 21,1989

Status Objective Specification

Advanced BICMOS Products

FEATURES
+ Combines 74ABT245 and 74ABT373

type functions in one device

QUICK REFERENCE DATA

74ABT543

Octal latched transceiver
with dual enable (3-State)

« 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

CONDITIONS TYPICA UNIT
SYMBOL, PARAMETER Tomy = 25°C; GND = OV L
oL l-;rot%agation delay C, = 50pF; Vg = 5V 40 ns
'pHL ' n
ClN Input capacitance v| =0Vor Vcc 4 pF
o 1/0 capacitance V,=0VorV,. 7 pF
ICCZ Total supply current Qutputs 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 A0 - A7 Port A, 3-State outputs
22,21,20,19 B,.-B. Port B, 3-State outputs
18, 17, 16, 15 o7
12 GND Ground (0V)
24 Vee Positive supply voltage

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/EC)

LEBA [ Vee
OEBA EBA
Ao &
A By
Ay B,
A B
A By
As Bs
A Bg
A7 By
EAB LEAB
GND OEAB

TOP VIEW

3 45 67 8 910

t1ttid

AO A' 5 A, ‘l&‘!"l
i o o
14 —of LEAB OEBA
1 —OJ LEBA

Bl B‘ Bl n! B‘ gl B‘ !7

Veg =Pin24
GND = Pin 12

SEEEEEE

22120 19 18 17 16 15

13 N o
W =
1 N b
2 N
fod N EN2BA)
N
jo— 13 1_4_._ v 2v —O—D—n
b— 2 [ I |
5 - - 20
| |t
7| |l
8 17
i 16
10 15
— e
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Octal latched transceiver with dual enable (3-State) 74ABT543
LOGIC DIAGRAM
o P DETAILA 2 nu
— LE
LB 3 <}]—o o |—
e
A £
2] £
= DETALAX7Y 18 g
A Mg,
N e
)] 1
m 2 13 IR
Vc=Pin 24 m 2 A
GND=Pin 12 fEax 4 (Eas
FUNCTIONAL DESCRIPTION Function Table. With EAB Low, aLlow  the 3-state B output buffers are active
The 'ABT543 contains two sets of signal on the A-to-B Latch Enable and display the data present at the out-

eight D-type latches, with separate in- (LEAB) input makes the A-to-B latches  puts of the A latches.
put and controls for each set. Fordata  transparent; a subsequent Low-to High
flow from A to B, for example, the A-to- transition of the LEAB signal putsthe A Control of data flow from B to A is simi-

B Enable (EAB) input must be Low in latches in the storage mode and their lar, but using the EBA, LEBA, and
order to enter data from Ag-A; or take outputs no longer change with the A OEBA inputs.
data from By-By, as indicated in the inputs. With EAB and OEAB both Low,

FUNCTION TABLE for 'F543 and 'F544

INPUTS

OEXX EXX LEXX DATA OUTPUTS STATUS
H X X X Y4 Disabled
X H X X 4 Disabled
L T L h Z | Disabled + Latch
L T L | Z
L L T h H "

Latch + Displa

L L T | L it
L L L H H Transparent
L L L L L fisparen
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
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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
V) Input voltage 0 Vee v
Viu High-level input voltage 20 v
ViL Input voltage 0.8 v
lon High level output current 32 mA
loL Low level output current - 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
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 \
ik DC input diode current V<0 -18 mA
Vi DC input voltage? -1.210 +7.0 v
lok DC output diode current Vo< 0 -50 mA
Vo DC output voltage? output in Off or High state -0.51t0+5.5 \Y
lo DC output current output in Low state 128 mA
Tatg 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.
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Octal latched transceiver with dual enable (3-State) 74ABT543

DC ELECTRICAL CHARACTERISTICS

LIMITS
T 25 Tomb = -40°C
SYMBOL PARAMETER TEST CONDITIONS amb = *+ 1o +85°C UNIT
Min | Typ Max Min Max
Vik Input clamp voltage Veg = 4.5V; | k= -18mA 12 1.2 v
VCC =45V, lOH =-3mA; V|= VlL or VIH 25 25
Vou High-level output voltage Ve = 5.0V lgy=-3mA; V=V orVy 3.0 3.0 v
Vg = 4.5V; I o = -32mA; Vy = Vy_or Vi 20 | 24 20
VoL Low-level output voltage Vec =45V 1o =64mA; V=V orVy 042 | 055 0.55 v
I Input leakage current Vec =5.5V; V) = GND or 5.5V $0.01 | +1.0 +1.0 | pA
Iy +lozn | 3-State output High current Vec =55V, Vo =2.7V; V=V or Vi 5.0 50 50 HA
Iy +10zL | 3-State output Low current Vee =55V, Vo =0.5V; V=V orVyy 50 | -50 -50 HA
lo Short-circuit output current' | Vg = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 [ mA
leon Vg = 5.5V; Outputs High; V; = GND or Ve 05 | 50 50 | pA
{ Ve = 5.5V; Outputs Low; V, = GND or V,
ceL Quiescent supply current ce utputs bow: M or Yec 24 30 30 mA
Ve = 5.5V; Outputs 3-State;
I cC ) ;
ccz V, = GND or Ve 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,
Alce input pin2 other inputs at Ve or GND; Ve = 5.5V 05 50 50 HA
Outputs 3-State, one enable input at 3.4V,
other inputs at Ve 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. Thisis the increase in supply current for each input at 3.4V.
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7T4ABT544

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

FEATURES QUICK REFERENCE DATA
« Combines 74ABT245 and 74ABT373 CONDITIONS
type functions in one device SYMBOL PARAMETER Torp = 25°C; GND = OV TYPICAL | UNIT
= 8-bit octal transceiver with D-type :
latch i | Propagalion dalay €, = 50pF: Vg = 5V 43 | ns
PHL n_n
» Back-to-back registers for storage ;
9 9 o | EERRcance V,=0Vor Vg 4 pF
- Separate controls for data flow in LE, E, OF
each direction Cour | VO capacitance V,=OVor Vg, 7 pF
+ 3-State buffer outputs sink 64mA
and source 32mA lecz | Total supply current Outputs Disabled; Vo =5.5V| 500 nA
+ Latch-up protection exceeds 500mA
per Jadec JC40.2 Std 17 ORDERING INFORMATION
. I\EA?BSQI[ODtectIog :ﬂxceegs 2000 V per PACKAGES TEMPERATURE RANGE ORDER CODE
883C Method 3015.6 and - " - o o
200 V per Machine Model 24-pin plastic DIP (300mil) -40°C to +85°C 74ABT544N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT544D
DESCRIPTION
The 74ABT544 high-performance PIN DESCRIPTION
BiCMOS device combines low static and PIN NUMBER | SYMBOL NAME AND FUNCTION
dynamic power dissipation with high 14,1 LEAB/LEBA Ato B/B to A Latch Enable input (Active Low)
speed and high output drive. 11,23 EAB/EBA Ato B/B to A Enable input (Active Low)
The 74ABT544 Octal Registered Trans- 13,2 OEAB/OEBA A to B/ B to A Output Enable input (Active Low)
ceiver contains two sets of D-type 3,4,5,6 %R Port & 3.5
latches for temporary storage of data 7,8,9,10 Ro-hy ort A, 3Stato outputs
flowing in either direction. Separate 22, 21, 20, 19 B .E —
Latch Enable (LEAB, LEBA) and Output | 18.17.16.15 | 20 o7 PortB, 3-Siata outputs
Enable (OEAB, OEBA) inputs are pro- 12 GND Ground (OV)
vided for each register to permit inde- —
pendent control of inputting and output- 24 Vee Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
AL N I
LEBA _vi H“—b ]—EN“AH)
OEBA EBA 3 45 67 8 910 14 &
. ? 11 i
.:_‘ E Ay AL A A A A A A 1_I>gi_suan;
:3 :'_2 ;: : :: OEAB p—13 . T
As By 14— LEa OEBA F—-z vt 29 2
% & 1 —q LEBA 4 A 2
A E’ By, B, B, By B, B, B, B, ferd
& & 11741 "y .
AN B 222120 19 1817 16 15 L~ 18
EAB LEAB =
GND OEAB N e -
Vcc =Pin24 10 15
GND = Pin 12
TOP VIEW
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Objective Specification

Octal latched transceiver with dual enable, inverting

74ABT544

LOGIC DIAGRAM
o a DETAIL A 22 %
r LE
PR 1 oc}—a
LE
— _
A5l Bl
31 =
7 18
; z DETAILAX7 .F5
i 0
%] L
T E—
Ty B ers
Vgo=Pin 24 B 2 " @
GND=Pin 12 iEea 1 4 Fxp

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
OEXX EXX LEXX DATA | OUTPUTS STATUS
H X X X Z | Disabled
X H X X 4 Disabled
L T L h Z | Disabled + Latch
L 1 L | z
:: l'; 1 T :" Latch + Display
L L L H L
L L L L H Transparent
L L H X NC | Hold

H= High voltage level
L= Low voltage level

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.

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 CEXX or EXX (XX=AB or BA)

X=Don't care
NC=No change
Z =High impedance "off" state
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Objective Specification

Octal latched transceiver with dual enable, inverting 74ABT544
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LImITS UNIT
Min Max
Vee DC supply voltage 45 55 v
Vi Input voltage 0 Vee '
Vi 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
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
Vy DC input voltage? -1.210+7.0 \
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 output in Low state 128 mA
Tetg Storage temperature range -65 10 150 °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 latched transceiver with dual enable, inverting 74ABT544

DC ELECTRICAL CHARACTERISTICS

LIMITS
. L5Eo Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C o .850c | UNIT
Min | Typ Max | Min { Max
Vik Input clamp voltage Vee = 4.5V; | = -18mA 1.2 1.2 v
Vg =4.5V; loy=-3mA; V=V orVy 25 25
Vo High-level output voltage Vee = 5.0V loy=-8mA; V(= V| orVy 3.0 3.0 v
Vcc =45V, '0H= -32mA; V| = V”_ or VIH 20 24 2.0
VoL Low-level output voltage Vee =4.5V; g =64mA; V=V orViy 0.42 | 0.55 0.55 \Y
Iy Input leakage current Vg = 5.5V: V, = GND or 5.5V +0.01 | +1.0 +1.0 | pA
I +lozu | 3-State output High current | Veg = 5.5V Vg =2.7V: V=V orViy 50 | 50 50 HA
liL +lozL | 3-State output Low current Voo =5.5V; Vo =0.5V; V) =V or Viy -5.0 -50 .50 pA
lo Short-circuit output current! Vee =5.5V; Vg =25V -50 | -100 | -180 -50 | -180 | mA
lcen Ve = 5.5V; Outputs High; V; = GND or Vo 0.5 50 50 pA
Ve =5.5V; TV =
lecL Quiescent supply current 'cc = 5.5V; Outputs Low; V= GND or Ve 24 30 30 mA
Vee = 5.5V, Outputs 3-State;
leez V, = GND or Vg 0.5 50 50 pA
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,
blee input pin2 other inputs at Vgg or GND; Ve = 5.5V 05 50 50 HA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg or GND; Vo= 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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74ABT573

ECN No. 853-1455 00227

Date of Issue | August 20, 1990

Status

Product Specification

latch (3-State)

Advanced BiCMOS Products

DESCRIPTION

74ABT573 is broadside pinout ver-
sion of 74ABT373

Inputs and Outputs on opposite side
of package allow easy interface to
Microprocessors

3-State Outputs for Bus Interfacing
Common Output Enable

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

QUICK REFERENCE DATA

Octal D-type transparent

DESCRIPTION

The 74ABT573 high-performance
BiCMOS device combines low static
and dynamic power dissipation with
high speed and high output drive.

The 74ABT573 device is an octal trans-

parent latch coupled to eight 3-state

output buffers. The two sections of the

CONDITIONS
SYMBOL PARAMETER Ty = 25°C; GND = OV TYPICAL | UNIT
t Propagation del
PLH pagation defay C, =50pF; V... =5V 4.0 ns
L 'CC -
i D, t0Q,
Ci Input capacitance V,=0Vor Ve, 4 pF
(o] out Output capacitance VI =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 10 +85°C 74ABT573N
20-pin plastic SOL -40°C to +85°C 74ABT573D

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
LEuN PV
= IE U _Jewe
o:% E:cc 234567809 L'L [
° |j ° I l I l l | I | 2l v 2
Dy I3 e] @, D, D, D, D, D, D, D, D, s i
0, [4] 7] a, n e 2 SRR
D3 [5] 16) a, 1 —oE 4 | 17
o, [& 15] a, 9 9,9,9,0,0,0,Q, . w
oy ] el o, I1L :’:L]::LL 12 . | 15
6
D¢ E E Qg 6|
oy [9] h2] o, 7| 14
T [11] & s | [

Top View

VOC = Pin20
GND = Pin 10

12
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Octal D-type transparent latch (3-State) 74ABT573
device are controlled independently by Latch Enable (E) input is High. The (OE) controls all eight 3-State buffers
Enable (E) and Output Enable (OE) latch remains transparent to the data independent of the latch operation.
control gates.The 74ABT573 is func- inputs while E is High, and stores the _
tionally identical to the 74ABT373 but data that is present one setup time be- When OE is Low, the latched or trans-
has a broadside pinout configurationto  fore the High-to-Low enable transition. parent data appears at the outputs.
facilitate PC board layout and allow When OE is High, the outputs are in
easy interface with microprocessors. The 3-State output buffers are designed  the High-impedance "OFF" state, which
to drive heavily loaded 3-State buses, means they will neither drive nor load
The data on the D inputs are trans- MOS memories, or MOS microproces-  the bus.
ferred to the latch outputs when the sors. The active-Low Output Enable
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output enable input (active Low)
2,3,4,5 _ .
6.7.8.9 D0 D7 Data inputs
19, 18, 17, 16 Q.-Q X
15.14.13. 12 o Q7 3-State Outputs
11 E Enable input (active High)
10 GND Ground (0V)
20 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
— OPERATING MODE
OE | E | D | REGISTER Q,-Q,
:: :: h h :i Enable and read register
L { | L L f
t
L 1 h H H Latch and read register
L L X NC NC Hold
:_j ll:I ';(n ND(: g Disable outputs

High voltage level

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

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

Don't care

High impedance “off” state

High-to-Low E transition

~NXZTrI>xT
(3]
(I I I O I I |

LOGIC DIAGRAM
D, 0, D, D, D, D, D, o,
) R [ (i
[ D D 0 D [ D D
E 61 E Q E @ E O HE a‘i E @ E 0 HE QR
e > ! . “ ‘
i 1y
& >
l19 I'B ||7 16 ||5 l‘l‘ 13 12
Vo = PN20
GRD = Pin 10 % % % s e o
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Product Specification
Octal D-type transparent latch (3-State) 74ABT573
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 5.5 \Y
Vi Input voltage 0 Vee \Y
Vi High-level input voltage 20 \'
Vi Input voltage 0.8 \
lou High level output current -32 mA
lou Low level output current 64 mA
AVAV Input transition rise or fall rate 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
lik DC input diode current Vi<0 -18 mA
\7 DC input voltage? -1.210 +7.0 v
Yok 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
Tug 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.

August 20, 1990
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Product Specification

Octal D-type transparent latch (3-State) 74ABT573
DC ELECTRICAL CHARACTERISTICS
UMITS
= +25°C Tymp = ~40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25 o +85°C UNIT
Min | Typ | Max | Min | Max
Vi Input clamp voltage Vee = 4.5V; | = -18mA 1.2 1.2 v
Voo =4.5V; loy=-3mA; V =V or Viy 25 2.5
Vox High-level output voltage Vec =5.0V; loy=-3mA; V=V, orViy 3.0 3.0 \Y
Ve =4.5V; lgy=-32mA; V| =V or Vi 2.0 24 20
VoL Low-level output voltage Vec =4.5V; 1o =64mA; V| =V or Vi 0.42 | 055 0.55 \Y
N Input leakage current Veg = 5.5V; V; = GND or 5.5V $0.01 | +1.0 +1.0 HA
lozn 3-State output High current Vec =5.5V; Vo =27V, V=V orV 50 50 50 pA
loz 3-State output Low current Vee =5.5V; Vo =05V, Vi =V orVy 50 | -50 -50 pA
lo Short-circuit output current! | Vee =5.5V; Vg =25V -50 | -100 { -180 | -50 | -180 | mA
leeH Vee = 5.5V; Outputs High; V; = GND or Ve 05 50 50 HA
leoL Quiescent supply current Vg = 5.5V, Outputs Low; V; = GND or Vg 24 30 30 mA
Veg = 5.5V, Outputs 3-State;
leez V; = GND or Ve 05 | 50 50 | pA
Additional supply currentper | Ve =5.5V; One input at 3.4V, other inputs
Alge input pin2 at Vg or GND 05 | 15 15 | mA
NOTES:

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

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

August 20, 1990
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Octal D-type transparent latch (3-State)

74ABT573

AC CHARACTERISTICS
GND =0V; tR = tF = 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tar = +25°C Tomsy = 40°C to485°C | UNIT
AM AVEFORM amb amb
SYMBOL PARAMETER w Vog = 45.0V Ve = +5.0V 0.5V
Min Typ Max Min Max
t Propagation dela!
PLH pag y 1.9 3.9 5.4 19 5.9
Wavetf ns
'phL D,t0Q aveform 2 2.2 42 5.7 2.2 6.2
t Propagation dela:
PLH paga y 26 46 6.1 2.2 6.6
toHL EtoQ Waveform 1 3.2 5.2 6.7 3.2 7.2 ns
tozH Output enable time Waveform 4 1.2 3.2 47 1.2 5.2 ns
tpzL to High and Low level Waveform 5 2.7 4.7 6.2 2.7 6.7
bz Output disable time Waveform 4 25 4.9 6.4 25 6.9 ns
thz from High and Low fevel Waveform 5 2.0 45 6.0 2.0 6.5
AC SETUP REQUIREMENTS
GND = 0V; tR =t= 2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tomp = +25°C Tamp = 40°C 10 +85°C
SYMBOL | PARAMETER WAVEFORM Ve = +5.0V Vec=+5.0V20.5V [ UNIT
Min | Typ Max Min Max
t (H) Set-up time 1.9 1.9
S Waveform 3 . :
ts(L) D, to E 1.5 1.5 "
th(H) Hold time 1.0 1.0
th(") Dn o E Waveform 3 o 1o ns
E pulse width,
H h
t(H) High or Low Waveform 1 3.3 3.3 ns
AC WAVEFORMS

(Vy = 1.5V, V,, = GND 1o 3.0V)

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

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.

Z
o DA Wb v
ta(H) ; taH) @] thiL)
E Vu <V"
Waveform 3. Data Setup and Hold Times.
€ ¢ Vm
tozL toz
Qn Vu

Waveform 5. 3-State Output Enable Time to Low

VoL +0.3V
g

Level and Output Disable Time from
Low Level.
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Octal D-type transparent latch (3-State) 74ABT573

TEST CIRCUIT AND WAVEFORMS

[ —d

1 AMP (V)
0% v %0% v
NEGATWE | %v. v
PULSE " "
10% 10%

ov
— l’—w.ln.) -J L—'l,u.tl')

Test Circuit For 3-State Outputs . r_'“" ) _1 r-'"l ""mp "
SWITCH POSITION rosmve | /" =,
PULSE L -
TEST SWITCH 10% 7 10%
P tw \ ov
th 7 closed
VM =15V
‘pzL closed Input Pulse Definiti
All other open nput Fulse Definition
DEFINITIONS
R_= Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | t,, th e
cC ERISTIC .
seeA. .HAHA.C TERISTICS for value 74ABT 3.0v 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to Zc'UT of

pulse generators.
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Octal D-type transparent latch (3-State) 74ABT573
TPLH vs. TEMPERATURE (Tamb) TPHL vs. TEMPERATURE (T )
Cy = 50pF, 1 Output Switching Cy= 50pF, 1 Output Switching
Dnto Qn Dnto Qn
8ns 8ns
7ns 7ns
6ns Max 6ns Max
5ns Sns m——— Ty@a.sv
- Typ@4.5V S || y
4ns —— Typ@s.5V 4ns ——— Typ@s5V
3ns = 3ns
2ns Min 2ns Min
ins ins
Ons Ons
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (T,u) TPHZ vs. TEMPERATURE (T,p)
Cy = 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
7ns Tns
Max
Typ@4.5V
éns ons __.__.—a====-‘— T{ﬁsv
Sns Max 5ns e e o
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 (Tynp) TPLZ vs. TEMPERATURE (Ty)
Cy=50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
Tns ns
Max Max
6ns éns
| L 1| [PV | Ll | |eassy
Sns ] =T re@ssv Sns = THRGASY
4ns 4ns
3ns 3ns
Win Min
2ns 2ns
1ns 1ns
Ons Ons
=55 25 125 -55 25 125
August 20, 1990 109



Philips Components—Signetics BICMOS Products Product Specification

Octal D-type transparent latch (3-State) 74ABT573
TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE!
1 Output Switching, Tymp= 25°C 1 Output Switching, Tymp= 25°C
Dnto Qn Dn to Qn
9ns 9ns MAX
L+ /r‘
8ns 8ns -
| L max |
7ns =T 7ns =
/”‘/ /’/ |t Vee = 4.5V
6ns - —etVee = 4.5V éns
A, ﬂ |4 ,/”" Vee =55V
hat ] Vee = 5.5V | 1]
5ns = ——— Sns = ——
L1 N L1 T
4ns 4ns -t MIN
3 ’///” /—‘J—" - 3 /// /-””’
ns —‘"’—-—- ns ____-——"‘-_—
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, Tomp= 25°C, Cy = 50pF Vee= 5.0V, Tamg= 25°C, Cy= 50pF
Dn to Qn
8ns 8ns 3 MAX
|
ns 7ns et
—“"
éns —— MAX 6ns
| TPHLTYP.
5ns /_—““/ Sns — — TPLH TYP.
| T /J_—-—-i—_
4ns 4ns =]
TTHL TYP.
3ns ITTLH TYP. 3ns mm————es L
2ns MIN 2ns
-“..—‘-‘-'
1ns e —— 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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Octal D-type transparent latch (3-State) 74ABT573
VOHV & VOLP! vs. LOAD CAPACITANCE? VOHP & VOLV2 vs. LOAD CAPACITANCES
Vec=5.0V, V=0V to 3V Vee= 5.0V, V= 0V 10 3V
av 6V
MAX
MAX -
v v e
125°C T~ 55°C
= 25°C
T 1 °Cc
MIN
2v MIN 2v
v MAX 125 -c ov MAX
=53
= ) s
MIN L £5C
ov 2V MIN
15pF  50pF 100pF 200pF 15pF  SOpF 100pF 200pF
VOLvs. lIOL3 VOH vs. IOH?
Vo= 5.0V, Tomp=25°C Vee= 5.0V, Topn= 25°C
1 Output LOW . 1 Output HIGH
i - . oma g
A / e // ,Z /
OmA| / / .30mA // 1/ /
MIN / /
N A A4y
OmA / -60mA // 7 A4
avai A1/ 7
/! d /
JImA / -90mA
/
OmA -120mA
0.2v 0.5V 1.0V 2.0V 24V 28V 3.2v 3.6V

NOTES:

1. VOHVisdefined as the minimum (valley) voltage induced on a quiescent high-leve! output during switching ofother outputs. VOLPisdefined as the maximum (peak)
voltage induced on a quiescent low-leve! 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-leve! 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 Preliminary Specification
Advanced BiCMOS Products
FEATURES

» 74ABT574 is broadside pinout ver-
sion of 74ABT374

* Inputs and outputs on opposite side
of package allow easy interface to
microprocessors

« Useful as an input or output port for
microprocessors

- 3-State outputs for bus interfacing
common output enable

« Latch-up protection exceeds 500mA
perJedec JC40.2 Std 17

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

DESCRIPTION

The 74ABT574 high-performance
BiCMOS device combines low static
and dynamic power dissipation with
high speed and high output drive.

The 74ABT574 device is an 8-bit, edge
triggered register coupled to eight 3-
state output buffers. The two sections
of the device are controlled independ-
ently by clock (CP) and Output Enable
(OE) control gates.

PIN CONFIGURATION

QUICK REFERENCE DATA

74ABT574

Octal D flip-flop
(3-State)

CONDITIONS
SYMBOL PARAMETER Tomb = 25°C; GND = OV TYPICAL | UNIT
t Propagation dela
PLH pag y C, =50pF; V.., =5V 5.1 ns
L *'CcC :
tout CP toQ,
Ci Input capacitance V,=0Vor V.. 4 pF
Cour Output capacitance V= oVor Vee 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 74ABTS74N
20-pin plastic SOL -40°C to +85°C 74ABT574D

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

Top View

23 45

EN1
i be,

—

2D

1

1 —q

6 78
LI
DODI DZDG Dl DB DB

cp

CE

0001 Q,Q,0,Q,Q.Q,

9
|
D7

19

18

17

Veo

19 18 17 16 15 14 13 12

=Pin20

GND = Pin 10

112




Philips Components—Signetics BICMOS Products
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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 0 "7 P
19,18, 17,16 Q.-Q -State Output
15,14, 13,12 077 3-State Outpults
11 cP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Ve Positive supply voltage
FUNCTION TABLE, 74ALS373
INPUTS INTERNAL OUTPUTS
— OPERATING MODE
[¢) cp D, REGISTER Q,-Q,
t :F '!‘ l'-l :_“ Load and read register
L 3 X NC NC Hold
: ; ?(n [))(n § 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 = Nochange
X = Don'tcare
Z = Highimpedance “off” state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
Do D, D, D, Dy Dy D¢ Dy “
4D 4D D 4D D 4D D
Tsat g Ea__satea-sangaL_sa
11 ]
cr —>
o 4> l_< J J I [
19 Iw 17 16 15 |14 13 12
Vg =Pin20 Q, Q, Q, Q, Q, Q, Qg Q,
GND = Pin 10
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Octal D flip-flop (3-State) 74ABT574

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LTS UNIT
Min Max

Vee DC supply voltage 45 ‘55 v
\/ Input voltage 0 Veo v
Vi High-level input voltage 2,0 \Y
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

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
V| DC input voltage? -1.210 +7.0 \Y
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.510 +5.5 v
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. Theinput 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
_ 19Eq 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 12 v
Vec =4.5V;lgy=-3mA; V=V orVy 25 25
Vou High-level output voltage Ve =5.0V; lou=-3mA; V=V, or Vi, 3.0 3.0 \
Voo =4.5V; lgy=-32mA; V=V orVy 20 24 2.0
Vo Low-level output voltage Voc =4.5V; 1o =64mA; V| =V or Vi 0.42 | 055 0.55 \Y
N Input leakage current Vec =5.5V; V| =GND or 5.5V +0.01 | £1.0 +1.0 HA
lozu 3-State output High current | Vg =5.5V; Vo =2.7V, Vi = VLorVy 5.0 50 50 pA
lon 3-State output Low current Vee =5.5V; Vg = 0.5V; V, = Vy_or Vi 50 | -50 50 A
lo Short-circuit output current! | Vgg =5.5V; Vg = 2.5V 50 | <100 | -180 { -50 | -180 [ mA
lecH Veg = 5.5V; Outputs High; V) = GND or V¢e 0.5 50 50 pA
=5.5V; V= \
eeL Quiescent supply current Vog = 5.5V; Outputs Low; Vi = GND or Veg 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
lecz Voo GND or Vg 05 | 50 50 | pA
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs
Ales input pin2 at Vggor 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 flip-flop (3-State) 74ABT574
AC CHARACTERISTICS
GND =0V; tp =1t =25ns;C_=50pF, R =500Q
LIMITS
Tomb = +25°C Tomp = -40°C to +85°C
SYMBOL PARAMETER WAVEFORM \70': =450V “\’,"’oc = +5.0V 40.5V UNIT
Min Typ Max Min Max
fax Maximum Clock frequency Waveform 1 150 200 150 MHz
t Propagation dela;
PLH pagation y 2.2 4.2 57 2.2 6.2 ns
PHL CPoQ, Waveform 1 31 5.1 6.6 3.1 7.1
tozH Output enable time Waveform 3 1.2 3.2 47 1.2 52
" ns
tpzL to High and Low level Waveform 4 20 47 6.2 20 6.7
tonz Output disable time Waveform 3 25 45 6.0 2.5 6.5 ns
oz from High and Low level Waveform 4 25 45 6.0 25 6.5
AC SETUP REQUIREMENTS
GND =0V; 'R = ‘F =2.5ns; CL = 50pF, RL= 500Q
LIMITS
Tamp = +25°C Tamb = ~30°C to +85°C
SYMBOL PARAMETER WAVEFORM Ve = +5.0V Vec=+5.0VH0.5V  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
“H) | Hold time 10 1.0
'h(L) Dn to CP Waveform 2 10 10 ns
t,(H) CP pulse width, 3.3 3.3
L) | Highor Low Waveform 1 a3 33 ns
AC WAVEFORMS
(Vi = 1.8, VJN =GND to 3.0V)
7 Y/
DN Wb VA
L) bty s thiL)
Q, Vu Vu cp Vum ¥ Vm
Waveform 1. Propnaluon Delay, Clock to Output, Clock Pulse Waveform 2. Data Setup and Hold Times.
th and Maximum Clock Frequency.
OE Vi Vu
tpzL tpz
Qn Vi VoL +0.3V
.
Waveform 3. 3-State Output Enable Time to High Waveform 4. 3-State Output Enable Time to Low
Leve! and Output Disabie Time From Level and Output Disable Time from
High Level. Low Levei.
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Octal D flip-flop (3-State) 74ABT574
TEST CIRCUIT AND WAVEFORMS

Vec
T L°7'w [N d
. pow tw - AP
10% 10% ov
Ry
_[_ “T o ) - L-tm. )
Test Circuit For 3-State Outputs r_"“‘ ) r_"* “"Aw w
SWITCH POSITION posmve | /4 o
PULSE " M
TEST SWITCH 10% 10%
r tw \ ov
t closed
PLZ V,, =15V
Pz closed input le Definiti
All other open nput Pulse Definition
DEFINITIONS
FlL = Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tw ta 'S
see A.C C.)HAFlA-CTEFlISTICS for value. 74ABT 3.0V 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
17
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74ABT620

Octal transceiver with
dual enable, inverting

Status Objective Specification
Advanced BICMOS Products (3-State)
FEATURES QUICK REFERENCE DATA
« Octal bidirectional bus interface CONDITIONS
« 3-State buffer outputs sink 64mA SYMBOL PARAMETER Tamp; =25°C; GND = 0V TYPICAL | UNIT
and source 32mA :
. toLH Propagation delay CL = 50pF; Vo = 5V a5 ns
« Latch-up protection exceeds 500mA torL A toB ,orB oA
per Jedec JC.)40.2 Std 17 oy Input capacitance Vy= 0V or Vg . oF
« ESD protection exceeds 2000 V per OE, OE
MIL STD 883C Msthod 3015.6 and
i V=0VorV F
200 V per Machine Model Cour | V) capacitance 1=V Yee ’ P
DESCRIPTION ICCZ Total supply current Outputs Disabled; VCC =55V 500 nA
The 74ABT620 high-performance
BiCMOS device combines low staticand OQRDERING INFORMATION
dynamic powaer dissipation with high PACKAGES TEMPERATURE RANGE ORDER CODE
speed and high output drive.
20-pin plastic DIP -40°C to +85°C 74ABT620N
The 74ABT620 device is an octal trans-
ceiver featuring inverting 3-State bus 20-pin plastic SOL " o 74ABT620D
compatible outputs in both send and pin prastie -40°C o +85°C
receive directions. The 74ABT620 is
designed for asynchronous two-way PIN DESCRIPTION
communication between data busses.
The contro! function implementation PIN NUMBER 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 Ag-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, | Datainputs/outputs (8 side)
and OEAB). The Enable inputs can be 19 OEBA | Ouput Enable input
used to disable the device so that the
busses are effectively isolated. The 10 GND Gmf’?d o)
dual-enable configuration gives the 20 Vec | Positive supply voliage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages S 1
4 OEAB OEBA EN1
oEAB [7] - . 19 INen H
2
A A, (L7 B
) O Lt W g . 18
" g i [
Az ‘= Lfl\c — s . ‘ D> 2v 17
A, : %—] : ‘ gr‘
16
A,y : A_’E %J By 18 4.&,
6 14 5 ‘ 15
As A % [ &, . ! 14
A
s T & 5 " ﬁ 13
Ay %—] ’ 12
8 12
GND Ae 'j\/}] Be 8 -
Ly b1 9
Top View ! M" B

-
-
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Philips Components—Signetics BiICMOS Products

Objective Specification

Octal transceiver with dual enable, inverting

74ABT620

'‘ABT620 the capability to store data by in this transceiver configuration. Thus
simultaneously enabling OEBA and when both control inputs are enabled
OEAB. Each output reinforces its input  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 2
B Inputs
L H " or P
Inputs A

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 \
v Input voltage 0 Vee \Y
Vi High-level input voltage 20 \
Vi Input voltage 0.8 \
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
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 \
™ DC input diode current Vi<0 -18 mA
\7 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 -0.51t0 +5.5 \Y
lo DC output current output in Low state 128 mA
Ts]g 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.
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Philips Components—Signetics BiCMOS Products

Objective Specification

Octal transceiver with dual enable, inverting 74ABT620
DC ELECTRICAL CHARACTERISTICS
LIMITS
= o Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C To +85°C UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vec =4.5V; 1 k=-18mA 12 12 v
Vcc =4.5V; |0H= -3mA; V|= Vu_ or VIH 25 25
Vou High-leve! output voltage Voo =5.0V; gy =-8mA; V= Vy or Vy 3.0 3.0 \
VOC =45V;l OH= -32mA; V| = V||_ or VIH 20 24 2.0
Vou Low-level output voltage Voo =4.5V; 1o =684mA; V| =V orVyy 0.42 | 055 055 | V
I Input leakage current Vee =5.5V; V) = GND or 5.5V 10.01 | 1.0 +0 | pA
liu+lozn | 3-State output High current | Voo = 5.5V; Vo =2.7V; V) =V or Vi 50 | 50 50 HA
I +lozL | 3-State output Low curent | Voo = 5.5V; Vo = 0.5V, V) = V) or Vy, -5.0 [ -50 -50 | pA
lo Short-circuit output current! Vg =5.5V; Vg =25V -50 | -100 | -180 | -50 { -180 | mA
lecH Vee = 5.5V; Outputs High; V| = GND or Vg 0.5 50 50 HA
leoL Quiescent supply current Veg = 5.5V, Outputs Low; V; = GND or Vg 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
lecz 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 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
o | jnput pin 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 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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Document No. 74A BT623

Eon Octal transceiver with

Date of Issue | August 20,1990 . .
dual enable, non-inverting

Status Preliminary Specification
Advanced BICMOS Products (3-State)
FEATURES QUICK REFERENCE DATA
« Octal bidirectional bus interface SYMBOL PARAMETER T =0§°%D21'?g§ ov TYPICAL | UNIT
+ 3-State buffers smb ’
AT t Propagation dela
. X PLH pag y _ V=
Qutput capability: +64 mA/-32mA o A 108,018 10A_ € =50pF; Vo =5V 29 ns
« Latch-up protection exceeds 500mA -
per Jedec JC40.2 Std 17 Copxx | !Mputcapacitance Vi=0Vor Ve, 4 pF
+ ESD protection exceeds 2000 V per . .
MIL STD 883C Method 3015.6and . | Sy VOpin capacitance | V=0V or Vg 7 PF
200 V per Machine Model
'ccz Total supply current Outputs Disabled; Vee = 5.5V 500 nA
DESCRIPTION
The 74ABT623 high-performance ORDERING INFORMATION
BICMOS device combines low static PACKAGES TEMPERATURE RANGE ORDER CODE
and dynamic'power dissiptation with high 20-Pin Plastic DIP 40°C 10 +85°C 74ABT623N
speed and high output drive.
The 74ABT623 device is an octal trans- 20-Pin Plastic SOL -40°C to +85°C 74ABT6E23D
ceiver featuring non-inverting 3-State
bus compatible outputs in both send
(continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages , OEAB e » 1 ENA
oes [3 ol v 19__INJene
] e g S =y 1 C
Ay [2] 9] OEBA N 2 18
A R e i - T:V’q ‘_—!—
1
A‘ g % :° 4 S 16 >2v 17
2 17 1 A, [L7 %| B, 3 4__[—
A3 [T [16] B2 s _A_T§‘ 15 4 I: 16
3 %_] B,
A [4 1s] Bs . ] " S - 15
As 1] B4 Lt Z"‘ B 6 ' :] 14
A 7 S 1 ] T
¢ [3] i3] B A (L7 7\/]_] B, 7
A7 [ 12] B o ”/l: —12 s t! ! 12
GND fio] h1] By . ;\/] ¢ " 9 i 1
Top View
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Philips Components—Signetics BiICMOS 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 flexibility 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
busses are effectively isolated. The
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
sets of bus lines are at high impedance,
both sets of bus lines (16 in all) will re-
main at their last states.

SYMBOL PARAMETER LiMis UNIT
Min Max
Vee DC supply voltage 45 55 \Y
A Input voltage 0 Vee \Y
Viu High-leve! input voltage 20 \Y
Vi Input voltage 0.8 v
lon High level output current -32 mA
loL Low level output current 64 mA
AYAv 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
Ik DC input diode current V<0 -18 mA
\{ DC input voltage? -1.210 +7.0 v
ok DC output diode current Vo<0 -50 mA
Vo DC output voltage2 output in Off or High state -0.5t0 +5.5 v
o 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.

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 ) . .
6.7.8.9 Ao A7 Data inputs/outputs (A side)
H | H Inputs | B=A 18,17, 16, 15 . .
» § ; ; 14: 13: 12: 1 By- 87 Data inputs/outputs (B side)
19 OEBA Ouput Enable input
L H A=B B=A 10 GND Ground (0V)
20 Vcc Positive supply voltage
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Philips Components—Signetics BiICMOS Products Preliminary Specification

Octal transceiver with dual enable, non-inverting (3-State) 74ABT623

DC ELECTRICAL CHARACTERISTICS

LIMITS
_ 10E0 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, 1 = -18mA 1.2 1.2 v
Voo = 4.5V; Lo =-3mA; V=V, or Vi, 25 25
Vou High-level output voltage Voo =5.0V;lgy=-3mA; V=V, orViy 3.0 3.0 v
Voo =4.5V; lgy=-32mA; V| =V or VIH 20 24 2.0
Voo Low-level output voltage Vee =4.5Vi 1o =684mA; V| = V) orVy 042 | 055 0.55 \Y
1 Input leakage current Vee =5.5V; V= GND or 5.5V 1$0.01 | +1.0 1.0 HA
Iy + lozy | 3-State output Highcurrent | Voo =5.5V; Vo =2.7V; V| =V or Vi 50 50 50 pA
I+ 1oz, | 3-State output Low cument Vee =5.5V; Vo =05V, V=V orVy 50 | -50 -50 pA
lo Short-circuit output cumrent! | Vg =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lecH Veg = 5.5V; Outputs High; V; = GND or Vg 0.5 50 50 HA
lcoL Quiescent supply current Ve = 5.5V; Outputs Low; V; = GND or Vg 24 30 30 mA
Vee = 5.5V; Outputs 3-State;
1 cC H -
cez V, = GND or Ve 05 | %o S0 1w
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 05 1.5 15 mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
blee input pin2 other inputs at Vg or GND; Ve = 5.5V 05 | S0 50 KA
Outputs 3-State, one enable input at 3.4V,
other inputs at Ve or GND; Vee = 5.5V 05 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
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Octal transceiver with dual enable, non-inverting (3-State) 74ABT623
AC CHARACTERISTICS
GND =0V; t, =t =25ns;C, = 50pF, R, = 5000
LIMITS
Tomb = +#25°C Tamp = -40° C to +85°C UNIT
SYMBOL PARAMETER WAVEFORM Vo2 Yo Ay
Min Typ Max Min Max
{PLH Propagation delay ; 1.0 3.0 45 10 5.0 ns
PHL AjtoB orB oA, 1.3 33 48 13 53
t Output enable time
PZH P! 1.7 5.0 6.5 1.7 7.0 ns
‘L to High and Low level 2 1.7 5.0 65 1.7 7.0
t Output disable time
PHZ P! 2.7 57 7.2 2.7 8.2
oLz from High and Low level 2 19 49 6.4 19 6.9 ns
AC WAVEFORMS

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

OE INPUT S

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

TEST CIRCUIT AND WAVEFORMS

T L°7.W f S
— tw oo AP
Vo
NEGATIVE
> puT PULSE V“wx m“'u
ov
_L CLI o @) _1 Mt @)
Test Circult For 3-State Outputs r_' ik ) [t (")mp W
SWITCH POSITION posmve |/, ** e
TEST SWITCH 10% K_10%
L tw J ov
t closed
PLZ VM =15V
ezl closed Input Pulse Definiti
All other open nput Pulse Definition
DEFINITIONS
HL = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tw s LS
see AC CHARACTERISTICS for value.
Lo . 74ABT 3.0v 1MHz 5C0ns| 2.5ns | 2.5ns
F{T = Termination resistance should be equal to ZOUT of

pulse generators.
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Octal transceiver with dual enable, non-inverting (3-State) 74ABT623
TPLH vs. TEMPERATURE (T ) TPHL vs. TEMPERATURE (To1)
Cy = 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 8ns
7ns 7ns
6ns 6ns
Sns Max 5ns Mex
4ns 4ns
] Typ@4.5V Typ@4.5V
3ns = Typ@5.5v 3ns T Typ@5.5V
2ns 2ns
ins Min 1ins Min
Ons Ons
-55 25 125 -55 25 125
TPZH vs. TEMPERATURE (Tp) TPHZ vs. TEMPERATURE (Tyn)
Cy= 50pF, 1 Output Switching Cy = 50pF, 1 Output Switching
8ns 9ns
7ns Max 8ns Max
6ns Typ@4.5V 7ns - Typ@4.5V
i Typ@5.5V ________,__..-———-—""‘
Sns =T 6ns
4ns Sns Typ@s.5V
3ns 4ns
2ns i 3ns Min
1ins 2ns —-
Ons 1ns
-55 25 125 -55 25 125
TPZL vs. TEMPERATURE (Tor) TPLZ vs. TEMPERATURE (T )
C; = 50pF, 1 Output Switching C, = 50pF, 1 Output Switching
8ns 8ns
7ns Max 7ns Max
6ns Typ@4.5V 6ns
S — Typ@5.5V
5ns —— ————— =] Sns
4ns 4ns Typ@4.5V
[ I B Lt TYP@5.5V
3ns 3ns =
2ns Min 2ns Min
ins ins
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, Ty,= 25°C 1 Output Switching, Tynp= 25°C
8ns 8ns
|4 Max
Tns ns —
LA
|1
6ns MAX 6ns
P |
Sns S Sns ‘// | L —fvec=4sv
|t Vee = 4.5V =g L1 1 vee=5.5v
4ns T LT I vee=ssv 4ns /// 4/’/’ LT
”-”:::—"” T /// /”/’
T
ane AT || M TP LM
2 =T LT 1 ot
ns ——— 2ns o
bsasnpuret gt
1ns = 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!
Vee=5.0V, Tomp= 25°C, C = 50pF V= 5.0V, Tamp= 25°C, Cy = 50pF
8ns 8ns
7ns 7ns
6ns = MAX éns HAx
Sns /’/// 5ns — — TPHL TYP.
| L1 Lot
4ns TILHTYP. 4ns — TPLH TYP.
| TTHLTYP. - L | x
3ns 3ns
//,
= MIN MIN
2ns — 2ns m—
__.—-——"—"—" _..,——-—'—""-—-—_
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 transceiver with dual enable, non-inverting (3-State) 74ABT623
VOHV & VOLP! vs. LOAD CAPACITANCE® VOHP & VOLV2 vs. LOAD CAPACITANCE?
Vee=5.0V, Viy=0V to 3V V= 5.0V, Viy=0V to 3V
4v 6V
MAX
MAX
v _—125°C W =TT el -
— gg :g T .55°C
== MIN
2v MIN 2v
1V MAx 25 °C ov MAX
it |
= =33 .
— ,4 1%? °C
MIN - .55°C
ov 2V MIN
15pF  50pF 100pF 200pF 15pF  50pF 100pF 200pF
VOL vs. IOL3 VOH vs. IOH?
Vee= 5.0V, Tamy= 25°C Vo= 5.0V, Tymp= 25°C
1 Output LOW 1 Output HIGH
o 7 e OmA — I‘:\f‘:x
/ v e e r/ r/ 4
amA / / 30mA N A
/ a4
av 94w
ama /[ [/ -60mA A /!
/ AN
(/) A
2mA / // -90mA ,/ /
/
OmA -120mA
0.2v 0.5V 1.0V 2.0V 24V 28V 32V 36V

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. 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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ECN No.

Date of Issue | November 21, 1989

Status

Obijective Specification

Advanced BiCMOS Products

74ABT640

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

FEATURES QUICK REFERENCE DATA
« Octal bidirectional bus interface
CONDITIONS
« Output capability: +64 mA-32mA SYMBOL PARAMETER Tory = 25°C; GND = OV TYPICAL | UNIT
« Latch-up protection exceeds S500mA toLH Propagation delay C. =50pF:V . =5V 35
per Jedec JC40.2 Std 17 ty | AgtoBorB oA | LT Tee ns
+ ESD protection exceeds 2000 V per c Input capacitance V,=0VorV 4 pF
MIL STD 883C Method 3015.6 and IN DIR, GE ! ce
200 V per Machine Model Co /O capacitance V,=0VorVes 7 oF
DESCRIPTION | Out : . _
puts Disabled; V.. = 5.5V 500 nA
The 74ABT640 high-performance cez Total supply current cc
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 10 +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 contro! input
FUNCTION TABLE :‘ ; ;' g Ao - A., Data inputs/outputs (A side)
INPUTS INPUTS/OUTPUTS 18, 17,16, 15 B -B. | Datainputsioutputs (8 side)
OF DIR A, B, 14, 13,12, 11 0 "7
= 19 OE Ouput enable
L L B, Inputs
L] H Inputs A 10 GND | Ground (OV)
H X z 4 20 Vcc Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages ; _m _
DIR OE ® 19 =
2 N 1 3ENT (BA)
v | g ~j\/]_] 5 e (s
NS 1 [
3 Ay Il/ %J By ” v1 4
4 [ 16 2 I D 2w 1 18
Az [L7 7\]_] B2
3 17
s _ATT§ j\,]_] P 4 A 16
L v ]V ™ 14 s >.4_>__15
, T 2 IJ o 6 A 14
A [L D\’P By 7. 13
8 g IZ -%J Be 12 i<_>4 w
[ 11

Top View
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Philips Components—Signetics 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 v
7 Input voltage 0 Vee \Y
Vin High-level input voltage 2.0 \
ViL Input voltage 0.8 "
lou High level output current -32 mA
lov 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
Vec DC supply voltage -0.5t0 +7.0 \%
ik DC input diode current V<0 -18 mA
V| DC input voltage? -1.210 +7.0 v
lox 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
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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Octal transceiver with direction pin, inverting (3-State) 74ABT640

DC ELECTRICAL CHARACTERISTICS

LIMITS
_ Tymp = =40°C
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C o +85°C UNIT
Min | Typ Max Min | Max
Vi Input clamp voltage Vee = 4.5V; | = -18mA 1.2 1.2 v
Veg = 4.5V; loy=-3mA; V=V orVy 25 25
Vou High-level output voltage Veg =5.0V; lgy=-83mA; V| =V orVy 3.0 3.0 v
Veg = 4.5V; lgy=-32mA; V| = V) or Viy 2.0 2.4 20
Vol Low-level output voltage Vee =4.5V; g =64mA; V| =V or Vi 0.42 | 055 0.55 \Y
h Input leakage current Vee =5.5V; Vi =GND or 5.5V $0.01 | +1.0 1.0 pA
Iy +lozu | 3-State output High current | Vg =5.5V; Vo =27V V=V orVyy 5.0 50 50 HA
Iy +loz | 3-State output Low current | Vg = 5.5V; Vg =0.5V; V= Vi or Vi 50 | -50 50 | pA
lo Short-circuit output cument! | Ve = 5.5V; Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
[P Ve = 5.5V; Outputs High; V; = GND or Vg 05 | 50 50 HA
| =9V, M V=G
co Quiescent supply current Voo = 5.5V; Outputs Low; Vi = GND or Vee 24 80 80 mA
Ve = 5.5V; Outputs 3-State; '
! cc !
cez V| = GND or Veg 05 | 50 S
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vg = 5.5V 05 1.5 1.5 mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Ao input pin2 other inputs at Vg or GND; Vg = 5.5V 05 | %0 50 | pA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vgc or GND; Vg = 5.5V 05, 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
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74ABT646

ECN No.

Octal bus transceivetr/register

Date of Issue | November 21, 1989

Status Objective Specification

(3-State)

Advanced BiCMOS Products

FEATURES

+ Combines '‘ABT245 and 'ABT374
type functions in one device

» Independent registers for A and B
buses

» Multiplexed real-time and stored data

» 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

QUICK REFERENCE DATA

CONDITIONS

SYMBOL PARAMETER Tars, = 25°C; GND = OV

TYPICAL | UNIT

i -
o Al | OL=SopFiVog =5 as | ns
Ci g‘gf“s‘,’%’é"“an"e V,=0Vor Vg 4 oF
Co I/0 capacitance Vi=0Vor Ve, 7 pF
leez Total supply current Outputs Disabled; V. = 5.5V 500 nA

ORDERING INFORMATION

X PACKAGES TEMPERATURE RANGE ORDER CODE
The 74ABT646 high-performance 240 iastic DIP (300mi " N Z4ABTG46N
BiCMOS device combines low static -Pin plastic DIP (300mil) ~40°C to +85°C
and dynamp power d|ss|pat|on with high 24-pin plastic SOL (300mil) -40°C to +85°C 74ABT646D
speed and high output drive.
T ) ) PIN DESCRIPTION
consist oftus ranseenver cieate witn |-PNUMBER | svirgoL 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 Selectinput Ato B/ Selectinput Bto A
Fransmlssmn of data qlrectly frorq the 3 DIR Direction control input
input bus or from the internal registers. 1567
Data on the A or B bus will be clocked P Ay-A, Data inputs/outputs (A side)
into the registers as the appropriate 8.9.10. 11
clock pin goes High. Output Enable 20, 19, 18,17 B -B Data inputs/outputs (B side)
OFE i i 16, 15, 14, 13 o
(OE) and DIR pins are provided to con- . 19, 14,
trol the transceiver function. In the trans- 21 OE Ouput enable input
ceiver mode, data present at thg hlgh 12 GND Ground (0V)
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
1 Fil G3
cpas [1] 3_1__5 a2
sas [2] 4 5 6 7 8 9 10N 2: G6
I I o—
DiR {3 1 EI
A0 A1 A2 A3 A4 AS AG A7
Ao [a ! —|cras L o |7 3‘|—
Ay [5] 2 — saB —1; V=
1
Az [6] 8 —] OR > 6 Dm
23 —{cPBA ]
% [1] Vig 5
A 22 — sBA <
18
+ [g] 21 —d oE nia o
As 5] B0 B1 B2 B3 B4 BS B6 B7 S e
7 17
B [T TTTTT] Dia o
20 19 18 17 16 15 14 13 Iy 15
A7 fu e et
> l IM
GND fr2] " e
Top View ‘
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Octal bus transceivetr/register (3-State) 74ABT646
FUNCTION TABLE
INPUTS DATA IO OPERATING MODE
OE DIR CPAB CPBA SAB SBA ApA, BB,
X X T 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 HorlL 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 functionis  functions that can be performed with
when the OE is active Low. In the still enabled and may be used to store the 74ABTE46.

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 BUS ATOBUSB A,B,ORAANDB TOAORB
p— — g g —T—
A A
A\l ¥
BUS A BUSB BUS A BUS B BUS A BUS B BUS A BUSB

N -, .

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

LOGIC DIAGRAM
OE 21
pr_3 | =)
CPBA 23 L/

Y

SAB 2 I

SBA 22
CPAB 1 ‘

S S R R R S SE RN

1 of 8 Channels

A
A

N N

N N

N N

N N

\ N \

N c1 N

S I da <F 3

N N

N N

N N

N I N

N N

{ < :

Ay 3 ! B
DA N

N N

i N

N N

N N

3 10 3

N N

N N

} et N

\ ap ' s

N N

\ \

N 1 N

N D ! N

Al eeanss “T AR R AR R A

l‘? \A4
To 7 other channels
ABSOLUTE MAXIMUM RATINGS?
SYMBOL PARAMETER CONDITIONS RATING UNIT

Vee DC supply voltage -0.51t0 +7.0 \Y
Ik DC input diode current Vi<0 -18 mA
Vi DC input voltage? -1.210 +7.0 v
ok DC output diode current Vo< 0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +56.5 \
lo DC output current outputin Low state 128 mA
ng 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.
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Octal bus transceiver/register (3-State) 74ABT646
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMTS UNIT
Min Max
Vee DC supply voltage 45 55 v
\7 Input voltage 0 Vee v
Vin High-level input voltage 2.0 v
\ Input voltage 0.8 \Y
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
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T‘;'(’,bfag,?;c UNIT
Min | Typ Max | Min Max
Vik Input clamp voltage Voo = 4.5V; | k=-18mA 1.2 1.2 v
Veg = 4.5V; | gy = -3mA; V= Vy_or Vg 25 25
Vou High-level output voltage Vee =5.0Vilgy=-3mA; V=V, orVy 3.0 3.0 v
Voo = 4.5V;lgy=-32mA; V| =V orVy 2.0 2.4 20
VoL Low-level output voltage Ve = 4.5V;lg = 64mA; V=V orVyy 042 | 055 0.55 v
1y Input leakage current Vec =5.5V; V| =GND or 5.5V +0.01 | +1.0 +1.0 pA
Iy + lozn | 3-State output High current Vec =5.5V; Vg =27V;V =V orVy 5.0 50 50 RA
i+ lozL | 3-State output Low current Veg =55V Vg =05V, V=V orVy 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 Vg 05 | 50 50 | pA
lcoL Quiescent supply current Vee = 5.5V; Outputs Low; Vi = GND or Vo 24 30 30 mA
lecz ¥,°Z g:g\;;r?,z;pm 3-Suate; 05 | 50 50 | pA
Ourarsesmermas i | os [1s | s | m
Algg Qn:’ii:i:;il supply current per g:zﬂt:pi«sx::% C(:;nsrdgth? [;n;\:/t::tca: :;:;\\; 05 50 50 JA
s ot | s |15 | |vs | 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.

November 21, 1989

134




Philips Components—Signetics
[ ——————————

Document No.
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Status Objective Specification

Advanced BiCMOS Products

FEATURES

74ABT648

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

QUICK REFERENCE DATA

- Combines 74ABT245 and 74ABT374 CONDITIONS
type functions in one device SYMBOL PARAMETER o, = 25°C; GND = OV TYPICAL | UNIT
. Ejsz;;endent registers for A and B oL Propagation delay C, = 50pF; Vg = 5V 5.4 ns
Multiloxed real ] a4 tonL A t0B ,orB oA
+ Multiplexed real- a a ;
p r 2 time and stored data cy Input capacitance Vy=0VorVgg R oF
+ Output capability: +64 mA/-32mA CP, S, OE, DIR
e Latch-up protection exceeds 500mA Co /O capacitance V) =0Vor Ve 7 pF
per Jedec JC40.2 Std 17
+ ESD protection exceeds 2000 V per lecz Total supply current | Outputs Disabled; Vi, = 5.5V 500 nA
MIL STD 883C Method 3015.6 and
200 V per Machine Model
ORDERING INFORMATION
DESCRIPTION PACKI..\GES ' TEMPERATURE RANGE ORDER CODE
The 74ABT648 high-performance 24-pin plastic DIP (300mit) -40°C to +85°C 74ABT648N
BiCMOS device combines low static 24-pin plastic SOL (300mil) -40°C t0 +85°C 74ABT648D
and dynamic power dissipation with high
speed and high output drive. PIN DESCRIPTION
The 74ABT648 Transceiver/Register PN N1U2h;BER C?/{\g?g:B A Clocki NA“&EtAg? :":IUNKC.TIOFB oA
consists of bus transceiver circuits with ’ ock input A to ckinput 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 circuitry arranged for 3 DIR Direction control input
multiplexed transmission of data directly 1567
from the input bus or from the internal P 'Ko -7\'7 Data inputs/outputs (A side)
registers. Data on the A or B bus will be 8,9,10. 11
clocked into the registers as the appro- 20, 19,18, 17 8,-B 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 CE Ouput enable input
control ?he transceiver function. In the 12 GND Ground (OV)
transceiver mode, data present at the
(continued) 24 Vcc Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages
cPAB
E 4 5§ 6 7 8 9 10 11
SAB [2
E Lidddddd
— + A0 At A2 A3 A4 AS AB A7
Ao [4] CPAB . pra
Y E o] 2 —{ saB T 7y 20
T E j T 3 — DIR 1|7 >
f2 18 e B_‘ 23 —JcpBA 21 5|
_A_:‘E E: 22 —{ sga v'q sl 1
% B B 5
__‘[: ‘——7‘]_3 =9 °F g b1 B2 B3 B4 B5 B6 B . ot
s oM TYTT177] e ;
is fo] 15] E 20 19 18 17 16 15 14 13 LE 16
& [l 2] B = S
f— 10
GND fi2] 13] B, —t 14
> "
Top View
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Octal bus transceiver/register, inverting (3-State) 74ABT648
FUNCTION TABLE
INPUTS DATA /O OPERATING MODE
OE DIR CPAB CPBA SAB SBA ArA, BB,
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 ) X X Store A and B data
Input Input
H X HorL HorL X X Isolation, hold storage
L L X X X L Real time B data to A bus
Qutput 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 HeorlL 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
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

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.

REAL TIME BUS TRANSFER
BUSBTOBUSA

—

BUSA

t L X

BUSB

OF DIR CPAB CPBA SAB SBA
X X L

REAL TIME BUS TRANSFER STORAGE FROM
BUS A TOBUS B A, B,ORAAND B
mi e M
A
14
BUSA BUSB BUS A BUSB
OE DIR CPAB CPBA SAB SBA OFE DIR CPAB CPBA SAB SBA
L H X X X L H T X L X
L X X T x X
H X T T x x

TRANSFER STORED DATA
TOAORB

BUS A BUSB

—

OE DIR CPAB CPBA SAB SBA
L L H HorL X H
L H HorL X H X
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Octal bus transceiver/register, inverting (3-State)

74ABT648

LOGIC DIAGRAM

OE 21

DIR 3
CPBA 23 Dc

SBA 22 DO_T_OD_
>

CPAB_1
SAB 2 I
—

\\\\ ALATALLATARALAAR AR RAA AN HAEATALALATAARAHR AR RAAANARNRANASEN ~\\:
S 1 of 8 Channels 3
s 10 \
N N
N c1 N
3 | ' 3
N N
N N
N N
N N
: | \
N N
A N N B
° 4 3 Y20 ©
a4 d—D
- V\ :‘ Ll
N N
N \
s 1D S
N N
3 > c1 3
N Q | N
N N
N N
~ N
N N
? | 3
t\\ N, \-\\\\\\\\\\\\\\\\\\\\\\\\]\ ] ATTLRRASAAARLRAR AR AR LR R RSN RN \\:
AA4 v
To 7 other channels
ABSOLUTE MAXIMUM RATINGS!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 \Y
Ik DC input diode current V|<0 -18 mA
\7 DC input voltage? -1.210 +7.0 \Y
tok 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 -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 bus transceiver/register, inverting (3-State) 74ABT648

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Max
Vee DC supply voitage 4.5 55 v
\7 Input voltage 0 Vee v
Viy High-level input voltage 20 v
Vi Input voltage 0.8 )
lon High level output current -32 mA
loL Low level output current 64 mA
AVAv Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T*,";;;;tg’c UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Vee = 4.5V; 1 x=-18mA 1.2 1.2 Vv
Vee = 4.5V; 1 oy = -3mA; V= Vy or Vi 25 25
Vou High-level output voltage Vee = 5.0V lgy=-3mA; V=V orVy 3.0 3.0 v
Vec = 4.5V lgy=-32mA; V) = V) orViy 20 | 24 2.0
Voo Low-level output voltage Vee = 4.5V lg =64mA; V| = Vi orViy 042 | 055 0.55 \"
I Input leakage current Vee =5.5V; V= GND or 5.5V +0.01 | 1.0 +1.0 HA
I+ lozn | 3-State output High current Vec =565V, Vg =27V; V=V orVy 50 50 50 MA
I+ lozL | 3-State output Low current Vec=56.5V; Vg =0.5V; V=V orVy 5.0 -50 .50 pA
lo Short-circuit output current! Vee =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lceu Vee = 5.5V, Outputs High; V; = GND or Vg 05 50 50 pA
| =55V; -V =
ceL Quiescent supply current Vog = 5.5V; Outputs Low; Vi = GND or Voo 24 30 30 mA
Vgc = 5.5V; Outputs 3-State;
| cc ' v
ccz V) = GND or Vo 05 50 50 HA
Qutputs 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,
8lec | input pine other inputs at Vg of GND; Vg = 5.5V 05 | %0 50 | wA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vo 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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FEATURES

74ABT651

Transceiver/register,
inverting (3-State)

QUICK REFERENCE DATA

+ Independent registers for A and B
CONDITIONS
buses SYMBOL PARAMETER T..-25C;GND=ov | TYPICAL | UNIT
+ The 74ABT651 is the inverting ver- t Pro jon d
| PLH pagation delay _ . _
sion of the 74ABT652. topt CPABor CPBA toA or B, C.= 50pF; Vec =8 5.4 ns
» Multiplexed real-time and stored data Cpy Input capacitance V=0V or Ve, 4 of
+ 3-state outputs
- Output capability: +64 mA/-32mA Cour | Ovtput capacitance Vy=0Vor Ve 7 pF
+ Latch-up protection exceeds 500mA .
per Jedec JC40.2 Std 17 L ICcz Total supply current QOutputs Disabled; Vcc =55V 500 nA
« ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and ORDERING INFORMATION
200 V per Machine Model PACKAGES TEMPERATURE RANGE ORDER CODE
DESCRIPTION 24-pin plastic DIP (300mit) -40°C to +85°C 74ABT651N
The 74ABT651 high-performance 24-pin plastic SOL (300mil) -40°C to +85°C 74ABT651D
BiCMOS device combines low static
and dynamic power dissipation with high  pN DESCRIPTION
speed and high output drive. PIN NUMBER | SYMBOL NAME AND FUNCTION
The 74ABT651 Transceiver/ Register 1,23 CPAB/CPBA Clock input A to B/ Clock input B to A
consists of bus transceiver circuits with 2,22 SAB/SBA Selectinput A to B / Select input B 1o A
3-state, inverting outputs, D-type flip- -
flops, and control circuitry arranged for 3,21 OEAB/OEBA Qutput enable inputs
multiplexed transmission of data directly 4,5,6,7 . -
from the input bus or the internal regis- 8,9,10, 11 hohy Data inputs/outputs (A side)
ters. Data on the A or B bus will be 20, 19 18 17 . .
clocked into the registers as the appro- 16, 15, 14, 13 Bo- 8, Data inputs/outputs (B side)
priate clock pin goes High. Output En-
12 GND Ground (OV
able (OEAB, OEBA) and Select (SAB, round (OV)
SBA) pins are provided for bus manage- 24 Vee Positive supply voltage
ment.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
2 N Een
CPAB El Vee 45 6 78 9101 3 E:z:::
e [ EERREEY! e
oeas [5 SBA P
AD A‘ AZ A3 Al A5 AG A7 2 ce
Ao E OEBA 2 _Ja
Gl 1 —]cpaB 1 |
Ay 5 By 2 —]sas 4 [219 s ]
Az [E B, 3 —]oeas I
23— cpBA jeo 1} >
A L2 B2 22—{sBA s U SLA [
A, [ g By 21-— OEBA s N M
as [9f By B, B, B, B, B, B, B, B, ? KT,
w1 - IS : ’
A7 8 20 19 1817 16 15 14 13 :o‘ =] P
GND @ By Vcc-Pin24 " E:j 13
- GND = Pin 12 =
Top View
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Transceiver/register, inverting (3-State)

74ABT651

FUNCTION TABLE

INPUTS DATA 1/0 OPERATING MODE
OEAB OEBA CPAB CPBA SAB SBA An Bn
L H HorLHorlL X X Inout Input Isolation
L H T 1 X X npu P Store A and B data
X H T Hort X X nput | Unspecified Store A, Hold B
H H T 1 "X P output * Store A in both registers
L X HorL 1T X X | Unspeciied| Hold A, Store B
L L 11 X | output nput Store B in both registers
Lt X X X L Output Input Real time B data to A bus
Lt X Horl X H Stored B data to A bus
H H X X L X Cutout Real time A data to B bus
H H HorL X H X Input utp Store A data to B bus
HorLH H H Stored A data to B bus
WOt orLHorl 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

** I 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

The select pins determine whether data

The output enable pins determine the

direction of the data flow.

functions that can be performed with

is stored or transferred through the de-

vice in real time.

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

T M " \‘

A A

\) L| ¥
LJud LJ U L

BUS A BUSB BUS A BUS B BUS A BUS B BUS A BUSB

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

—

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

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

—

OEAB OEBA CPAB CPBA SAB SBA
H L HorlL HorL H H

November 22, 1989

140




Philips Components—Signetics BICMOS Products Objective Specification

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

LOGIC DIAGRAM

OEBA_21
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SAB 2 B E
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1 of 8 Channels

2.
2

LA LALA AL AL LA R AR AL AR AR AR AR AN

1D

c1<p

| Q

>
[~
©

i

1D

C1

SIOESEEPELI LI IR IO LI IRLF LI LI O EEFIEEIEL LI IS EE 2807
DT T VIT IV IV T IV T VT IT Iy TNV T I I VI T VIV IVITIFIIT VIV 4
[5
o

’
z
’

\\\\\\\\\\\\\\\\\\\\\\\\] N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\]\]\\

vy

—_—

To 7 other channels

ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 v
Ik DC input diode current V<0 -18 mA
\ DC input voltage? -1.21t0 +7.0 Y
lok DC output diode current Vp<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 +5.5 v
o 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 1o 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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Transceiver/register, inverting (3-State) 74ABT651
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
\7 Input voltage 0 Vee \Y
Viy High-level input voltage 20 \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
Tamo Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL |. PARAMETER TEST CONDITIONS Tamb = +25°C T,;,;,;;gcc UNIT
Min | Typ Max Min | Max
Vi Input clamp voltage Vee = 4.5V; | | = -18mA 12 12 v
Vee =4.5V; lgy=-3mA; V=V orVy 25 25
Vou High-level output voltage Vee =5.0V;toy=-3mA; V=V, orVy 3.0 3.0 \
Ve = 4.5V; oy = -32mA; V| = Vyor Vi 20 | 24 20
VoL Low-level output voltage Veec =4.5V; 1o =64mA; V=V or Vi 042 | 055 0.55 Y
[N Input leakage current Vec =5.5V;V, =GND or 5.5V +0.01 | £1.0 1.0 pA
I+ 1ozn | 3-State output High current | Veg =55V Vo =27V, V=V or Viy 5.0 50 50 HA
I\ +loze | 3-State output Low current Voc =5.5V; Vg =05V, V, =V, orVy, 50 | -50 50 "y
o Short-circuit output current! Vee = 56.5V; Vg =25V -50 | -100 | -180 -50 | -180 | mA
lcen Vee = 5.5V; Outputs High; V, = GND or V¢ 05 50 50 HA
leeL Quiescent supply current Vce = 5.5V; Outputs Low; V; = GND or V¢ 24 30 30 mA
leez x?g a;;z;?/z:;pms $-State; 0.5 50 50 HA
st e | s [ | s [
oo | Bty | s [ | [ |w
st | s [1s | | |
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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ECN No.

Date of Issue | November 22, 1989

Status Objective Specification

Advanced BiCMOS Products

74ABT652

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

FEATURES QUICK REFERENCE DATA
+ Independent registers for A and B :
CONDITIONS
buses SYMBOL PARAMETER Tomg = 25°C; GND = OV TYPICAL | UNIT
» Multiplexed real-time and stored data Torn Propagation delay o _S0nF. V. —5v 4 s
- 3-state outputs toq. | CPABOrCPBA toA orB | L~ PP Vee = -
+ Output capability: +64 mA/-32mA Ci Input capacitance Vv =0Vor Vg, 4 pF
« Latch-up protection exceeds 500mA
per Jedec JC40.2 Std 17 Cout Output capacitance Vi =0Vor Ve 7 pF
» ESD protection exceeds 2000 V per
MIL STD 883C Method 3015.6 and lecz Total supply current Outputs Disabled; Vi = 5.5V 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 74ABTE52N
and dynamic power dissipation with 24-pin plastic SOL (300mil) -40°C 1o +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
controf circuitry arranged for multiplexed - -
transmission of data directly from the 2,22 SAB/SBA Selectinput A to B/ Selectinput Bto A
input bus or the internal registers. Data 3,21 OEAB / OEBA Output enable inputs
on the A or B bus will be clocked into 4567 ] ]
the registers as the appropriate clock s é 1 0' 1" Ay-A, Data inputs/outputs (A side)
pin goes High. Output Enable (OEAB, - 9 :
OEBA) and Select (SAB, SBA) pins are fg ‘15- 13 ‘1; By- B, Data inputs/outputs (B side)
provided for bus management. et
12 GND Ground (0V)
24 VCC Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
2N
CPAB E 3 ::::;:
2
SABE 45 6 78 91011 2 P >
GS
oeas (3l $1333888t : > cs
2
Ao E A° A‘ ﬂ A’ A. A‘ A. A, -167 '-
ar =ty 2
5
% [ Flm 75 [E_ 15
1 7] 2V
% [ o ) o] 2
n 13 18
As 8, B, B, B, B, B, B, B, ;4.’1: [
n e : =
Ag E 20 19 18 17 16 15 14 13 ; -
A7 E ° jo-‘:—
anp [12) Vo =Pin2e L u
GND = Pin 12 —t 1
Top View
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Objective Specification

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

74ABT652

FUNCTION TABLE

INPUTS DATA I/IO OPERATING MODE
OEAB OEBA CPAB CPBA SAB SBA An Bn
L H HorLHork X X Input Isolation
L H 1 1 X X Input P Store A and B data
X H T Hor X X nout | Unspecified Store A, Hold B
H H T L1 "X P output * Store A in both registers
Lt X HorL 1T X X Unspegified | 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
H H Stored A data to B bus

Hot Horl Horl 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. f 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

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.

the 74ABT652.
REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUSBTOBUSA BUSATOBUSB A,B,ORAANDB TOAORB
A A
M
A\J L4
BUS A BUS B BUS A BUS B BUSA BUSB BUS A BUS B

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

—

OEAB OEBA CPAB CPBA SAB SBA

H H X X L X X H ) X X X H L HorL HorL H H
L X X T x x
L H T T ox x

OEAB OEBA CPAB CPBA SAB SBA

—

OEAB OEBA CPAB CPBA SAB SBA

November 22, 1989
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Transceiver/register, non-inverting (3-State) 74ABT652

LOGIC DIAGRAM

OEBA 21
OEAB_3 N
CPBA 23

Y

SBA 22
CPAB 1 l
SAB 2 | D o TE

:\\ AALTALAA L TAAEALAATALTELT I LTALA A A A T AN EAA A LA LR RN AR AR R R RN \\:
N N
N 1 of 8 Channels N
N 1D N
b N
s N
N N
} ¢ ?
3 ] Q N
) N
~ N
N N
~ N
3 A
? o1 N
N | N
Ag 3 N Bo
N N
4 < x 20
‘ ’\ ~d—D-

al Ll
3 N
3 3
N :
N 1D 3
{ N
N ¢ N

N
N [} 1 N
N N
3 }
N N
3 N
s So ] N
N v N
N N
A5 AN

S e N N SO U AR PR URNN TR
ll!J ‘LV

To 7 other channels

4—

ABSOLUTE MAXIMUM RATINGS!

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510 +7.0 v
Ik DC input diode current V<0 -18 mA
\ DC input voltage? -1.210 +7.0 \Y
ok DC output diode current Vp<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
Tetg 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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Transceiver/register, non-inverting (3-State) 74ABT652
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Max
Vee DC supply voltage 45 55 v
v Input voltage 0 Vee \"
Viy High-level input voltage 2.0 Y
Vi Input voltage 0.8 v
lon High level output current -32 mA
oL Low leve! output current 64 mA
AYAV Input transition rise or fall rate 0 5 ns/V
Tamo Operating free-air temperature range -40 +85 °C
DC ELECTRICAL CHARACTERISTICS
LIMITS
- o Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o +85°C UNIT
Min | Typ Max | Min Max
Vi Input clamp voltage Veg = 4.5V; 1 =-18mA 12 12 v
Ve = 4.5V; loy=-3mA; V= V| or Viy 25 2.5
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V orVy 30 3.0 Y
Vcc = 4.5\/; |OH = -32mA; V| = V[L or VIH 2.0 24 2.0
Voo Low-level output voltage Ve =4.5V; gL =64mA; V| =V, orV, 0.42 | 055 0.55 '
Iy Input leakage current Vec =5.5V; V; = GND or 5.5V 10.01 | +1.0 +10 | pA
L + 1oz | 3-State output High current Vog =55V, Vg =27V, V=V orVyy 5.0 50 50 nA
it +lozL | 3-State output Low current Veg = 5.5V Vg =0.5V; V)=V orVyy 50 | -50 50 A
lo Short-circuit output current! | Vo = 5.5V, Vg = 2.5V 50 | -100 [ -180 | -50 | -180 | mA
e Vee = 5.5V Outputs High; V| = GND or V¢ 0.5 50 50 HA
lee | quiescent supply current Vec = 5.5V; Outputs Low; V; = GND or Vg 24 30 30 | mA
Vge = 5.5V; Outputs 3-State;
i cC
cez Vi 2 GND or Ve 05 | 50 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Veg or GND; Vg = 5.5V 05 | 15 15 mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
Aloe | inout pin2 other inputs at Vg or GND; Veg = 5.5V 05 | 50 50 1 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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Document No.

74ABT657

ECN No.

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 T, = 25°C;GND = 0V TYPICAL | UNIT
t Propagation delay
PLH C, =50pF; V.. =5V 29 ns
torL Anlo Bn or Bnto An L cc
CIN Input capacitance Vl =0Vor VCC 4 pF
Cour Output capacitance V,=0Vor VCC 7 pF
'CCZ Total supply current Outputs Disabled; V., = 5.5V 500 nA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil) -40°C to +85°C 74ABTE57N
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT657D

(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 pont 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 w0 [GsusaTo X
TR E E OE 2 NL = ;g:ésﬂ;ros:l
1
~ Lo ! 5 =
Ay E B, 2 3 456 8 9710 - —
Ny =M EAREERE T .
Ay Ay A A A A AGA 1,3/00D]
0 ol o " ’ e
—v |
# [ [19] aND u—Joe — 2oy [ g BDE-R
vee [ 18] anp 1| epEVEN ‘34_._ |2
ﬁE EB4 8, 8, 8, 8, B, 8, B, B, ——— "—4‘2“
s |
w e ul & UL o ;
2017 16 151
ODD/EVEN ——— —
ERROR [ ) o D | .
ROR [1; [13] PariTY Voo =Pin? ] -
GND = Pin 18,18

TOP VIEW
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Objective Specification

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

the number of High bits on port A is
even, then the parity (PARITY) output

Low (even parity) and the number of
Highs on port B is:

will be Low, keeping even parity. When
in receive mode (T/R=Low) the Bportis (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

PIN DESCRIPTION

High, signifying no error.

(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
11 ODD/EVEN Parity select input
12 ERROR Error output
1 TR Transmission/Receive input
2':"94,'150’ 6 A0 - A7 A port 3-State outputs
23, 22,21, 20
P CEEen B.-B. B port 3-State outputs
17,16, 15, 14 07 P P
24 OE Quput 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
OF | 7R |oDD/EVEN | PARITY | ERROR | OUTPUTS MODE
L H H H z Transmit
L H L L z 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
1,3,57 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

Don't care

NXxrmT
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Octal Transceiver with Parity Generator/Checker (3-State) 74ABT657

LOGIC DIAGRAM

—~ 1

TR a )
- Lo
23
Ao 2 2_1_____90
1 N
A 3 v a1 2 g,
1 1 )
5 1> = 2
5
A3
6
AQ
8
As
9
Ag
A7 10

13 parmy

— 1
ODD/EVEN

ERROR

Vcc=Pin 7
GND=Pin 18, 19
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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 0510 +7.0 v
ik DC input diode current Vi<0 -18 mA
v DC input voltage? -1.210 +7.0 \Y
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.51t0 +5.5 \
lo DC output current output in Low state 128 mA
Tag Storage temperature range -65to 150 °C
NOTES:

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

2. The 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 \Y
Vi Input voltage 0 Vee \
Vig High-level input voltage 2.0 \Y
Vi Input voltage 0.8 \%
lon High level output current -32 - mA
lol Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
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
_ .oEo Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o +85°C UNIT
Min | Typ | Max | Min Max
Vik Input clamp voltage Vee =4.5V; 1 ik =-18mA -1.2 -1.2 \Y
Voo =4.5V;lgy=-3mA; V =V orVy 25 25
Vou High-level output voltage Voo = 5.0V; 1 gy = -3mA; V=V, or Vi, 3.0 3.0 \Y
Vcc =4.5V; IOH =-32mA; V| = Vll. or VIH 2.0 24 2.0
VoL Low-level output voltage Voc =45V lo =64mA; V| =V orVy 042 | 055 0.55 v
I Input leakage current Vee = 5.5V; V, = GND or 5.5V +001 | +1.0 1.0 HA
Iy +lozn | 3-State output High current Vec =55V, Vg =27V, V=V orVy 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 | pA
lo Short-circuit output current? Vee = 5.5V, Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
leen Ve = 5.5V; Outputs High; V, = GND or V¢ 05 50 50 RA
| Vee = 5.5V; Outputs Low; V, = GND or V
€€ | Quiescent supply current cc »Dutpuls ows Wi orVee 24 30 30 | mA
Ve = 5.5V; Outputs 3-State;
| cC ’ "
cez V; = GND or Ve 05 | %0 50 | pA
Outputs enabled, one input at 3.4V, other
inputs at Vo or GND; Ve = 5.5V 05 15 15 mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
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; Ve = 5.5V 0.5 15 15 mA
NOTES:

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

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

FEATURES

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

+ ldeal 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.

10-bit D-type flip-flop,
positive-edge trigger (3-State)
QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Toune, = 25°C; GND = OV TYPICAL | UNIT
t Propagation dela
PLH paga Y C, =50pF; V=5V 54 ns
Ve X
tonL CPtoQ, L C
N Input capacitance Vv =0VorVg, 4 pF
COUT Output capacitance VI =0Vor VCC 7 pF
ICCZ Total supply current Outputs Disabled; Voo =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.

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.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
©E [7] E4] vee :g ENY
Do [2] 3] o, 7 r
0y [3 2] a, 2 34567809101 Z Jo > 1vp2
o = ERREERREN I Sl
DO D‘I 02 DS D4 DS DG D7 DB D'
D3 E @ Q, 13—Jcp 4] 2
D4 [g] 5] o, 1 —qoE - L
Ds [7] lT_los Q,Q Q,0,Q,0Q, Q Q Q Q . |
D
Ds % Qe 2,3 2|2 211 20 19 18 17 lls 1l5 1|4 L 18
7 a7 8 17
Ps E E] Qs s__ 16
o f i o o N
10 15
GND 2] Z] cP Vg = Pin2s ] [
GND = Pin 12 p L]
Top View
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10-bit D-type flip-flop; positive-edge trigger (3-State) 74ABT821

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE Output Enable input (active Low)
2,3,4, 56,7 .
P T TS D_-D Data inputs
8,9,10, 11 09 P
14,15, 16, 17, 18, Q.- tput
19, 20, 21, 22, 23 0% Data outputs
13 CP Clock Pulse input (active rising edge)
12 GND Ground (0V)
24 Vee Positive supply voltage
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
p— OPERATING MODE
OE cpP D, REGISTER Q,-Q,
L T I L L f
L 1 h H H Load and read register
L T+ X NC NC Hold
H + X NC Z Disabl
H 1 D, D, z isable outputs
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level
| = Low voltage level one set-up time prior to the Low-to-High clock transition
NC = Nochange
X = Don'tcare
Z = Highimpedance “off’ state
T = Low-to-High clock transition
+ = Nota Low-to-High clock transition
LOGIC DIAGRAM
Dy D, D, D, Dy Dy Dy D, Dy Dy
2 3 4 5 6 7 8 |:o 1
4D “1D D =] 4D =D 4D D D —’Dﬁ
~CP Q@ P Ql (P QR (P QF P Qf P QR CP QR (P QR [(€P QR P QR
cp 13
o 14> 1 [ [ [ [ l_< .[
!23 22 21 20 19 18 17 16 15 14
Q, Q, Q, Q, Q, Qg Qg Q, Q, Q,
Ve = Pin24
GND = Pin 12

November 30, 1989 153



Philips Components—Signetics BICMOS Products Objective Specification

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

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max

Vee DC supply voltage 45 55 \Y
Vv, Input voltage 0 Vee \
Vin High-level input voltage 20 \Y
Vi 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

ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vec DC supply voltage -0.51t0+7.0 v
Ik DC input diode current Vi<0 -18 mA
vy DC input voltage? -1.210 +7.0 v
ok DC output diode current Vo< 0 -50 mA
Vo DC output voltage? output in Off or High state 0510 +5.5 v
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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10-bit D-type flip-flop; positive-edge trigger (3-State) 74ABT821

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tymp = +25°C Tﬁgb;;foc"‘: UNIT
Min | Typ Max | Min Max
Vik Input clamp voltage Vee =45V k=-18mA 1.2 12 v
Voo =4.5V; loy=-3mA; V=V, orViy 25 25
Vo High-level output voltage Vee = 5.0V lgy=-3mA; V =V, orV, 3.0 3.0 \%
Voo =4.5V; lgq=-32mA; V| =V or Vi 2.0 24 20
VoL Low-level output voltage Vec =4.5V;lg =64mA; V=V or Vi 042 | 0.55 0.55 Y
I Input leakage current Ve =5.5V; V, = GND or 5.5V +0.01 | *1.0 +1.0 HA
lozu 3-State output High current Vee =55V, Vo =27V, Vi =V orVy 5.0 50 50 HA
lozL 3-State output Low current Vo =58V, Vo =05V; V=V orVy 50 | -50 -50 HA
lo Short-circuit output current! Vec =5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lech Vee = 5.5V; Outputs High; V, = GND or Vo 0.5 50 50 pA
lect Quiescent supply current Vee = 5.5V, Outputs Low; V, = GND or Vg 24 30 30 mA
leez x:f Z;g\;(\)’z;puls 3-State; 05 | 50 50 | pA
alge ::c:)cli‘ltu;:]azl supply current per Z:;\c;; irSéN %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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74ABT823

ECN No.

Date of Issue |November 30, 1989

Status Objective Specification

Advanced BiCMOS Products

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

FEATURES QUICK REFERENCE DATA
+ High speed parallel registers with CONDITIONS
positive edge-triggered D-type flip- SYMBOL PARAMETER Tormy = 25°C; GND = OV TYPICAL | UNIT
flops
T -
+ Ideal where high speed, light load- tPLH z;);::%umn delay C_ = 50pF; Vi = 5V 5.4 ns
ing, or increased fan-in are required PHL n
with MOS microprocessors C Input capacitance V,=0Vor Vg 4 pF
» Output capability: +64 mA/-32mA
i = F
+ Latch-up protection exceeds 500mA Cour Output capacitance Vi=0VerVee 7 P
per Jedec JC40.2 Std 17 [ Total suppl t | Outputs Disabled; V = 5.5V 500 A
su re ts Disabled; =5, n
+ ESD protection exceeds 2000 V per ccz el stipply carten vipute cc
MIL STD 883C Method 3015.6 and
200 V per Machine Model ORDERING INFORMATION
AC TEMPERATURE RANGE ORDER CODE
DESCRIPTION PACKAGES
The 74ABT823 Bus interface Register 24-pin plastic DIP -40°C to +85°C 74ABT823N
is designed to eliminate the extra pack-
ages required to buffer existing regis- 24-pin plastic SOL -40°C 1o +85°C 74ABT823D
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.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
_ 1 €N
o ] ) Veo 2 3456 78910 o :1
> B o LIt
MRE 2 a D, D, D, D, D, Dg D D, D, I
DzE Eoz 13 —jcP 2_tn > viZ2
o 3 5] s 18 —oe s | =
" MR
o4 [6 5] a, I .| =
Ps [ o] Qs Q,Q,0,0a0 0 QG s | | »
.- 2 o TTTT1TT] 1
°r [3 el o, 23 22 21 20 19 18 17 16 15 ? 18
Dy fol E] Qg ] [~
7
w ) & ] )
GND 3] ha] cP V.. =Pin24 — —
cc " 10 15
GND = Pin 12 o |
Top View
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Objective Specification

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)
28394 12‘ 6.7 Do- D8 Data inputs
15, 16,17, 18 Q-Q "
19, 20, 21, 22, 23 08 Data outputs
13 CP Clock Pulse input (active rising edge)
14 CE Clock Enable input (active Low)
11 MR Master Reset input (active Low)
12 GND Ground (0V)
24 Vec Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS
— — — OPERATING MODE
OE MR C CP D, Q,-Q,
L L X X X L Clear
L H L ! h H Load and read dat
L H L T 0 L oad and read data
L H H kS X NC Hold
H X X X X zZ 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
0, D, D, D, D, D, D, D, D,
1 |2 13 14 5 6 |7 8 1° 10
cp |_ l_ b4 L S & & L & & L & IS
D cpP D CP D CP 4D Cp 4D cp D cpP <D CP CP 40 cpP
FR 61 {R 57 ’VH ) AR a‘l ~R Q JR ahk HR a" "ﬁ a —R a‘
™R —'—'c[} ¢ ¢ : ! ¢
SV b [ 1y
23 22 |21 I20 lis 18 l17 ,16 15
Vec = Pin24 Q, Q, Q, Q, Q, Q, Qg Q, Q,
GND = Pin 12
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9-bit D-type flip-flop with reset and enable; (3-State) 74ABT823

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LTS UNIT
Min Max
Vee DC supply voltage 45 55 v
Vi Input voltage 0 Vee v
Vi High-level input voltage 20 Y
ViL Input voltage 08 v
lon High level output current -32 mA
lo Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
ABSOLUTE MAXIMUM RATINGS'
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 051t0+7.0 Y
Ik DC input diode current Vi<0 -18 mA
A DC input voltage? 1210 +7.0 v
lok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state 0510 +5.5 v
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 1o 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 D-type flip-flop with reset and enable; (3-State) 74ABT823

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tanp =+25°C | Tams =40°C | gy
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voc =4.5V; 1k =-18mA 1.2 -1.2 Y
Voo =4.5V;loy=-3mA; V=V orV 25 25
VoH High-level output voltage Vee =5.0V;lon=-3mA; V=V orVy 3.0 3.0 \Y
Vg = 4.5V; | o = -32mA; V, = Vy or Vi 20 | 24 20
VoL Low-level output voltage Vee =4.5V;lg =64mA; V| = V) or Vi 0.42 | 0.55 0.55 \
! Input leakage current Ve =5.5V; V| = GND or 5.5V +0.01| 1.0 +1.0 HA
lozn 3-State output High current | Ve =5.5V; Vg =27V, V=V or Vy 50 50 50 HA
lozL 3-State output Low current Vee =55V, Vo =0.5V; V| =V or V| -50 | -50 -50 HA
lo Short-circuit output current! Ve = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
lcen Vee = 5.5V; Outputs High; V|, = GND or Vg 0.5 50 50 pA
leeL Quiescent supply current Vce = 5.5V; Outputs Low; V, = GND or Vo 24 30 30 mA
leez x?: Zg;‘:r?/:lcpum 3-State; 05 | 50 50 | pA
Alee i/:c;ii‘:i:ir:sl supply current per ;/f\c/;so.rsgs;q%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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74ABT827
ECN No. - . -
10-bit buffer/line driver
Date of Issue | November 30, 1989 . . )
Status Objective Specification non-lnvertlng (3-State)
Advanced BiCMOS Products
FEATURES QUICK REFERENCE DATA
+ ldeal where high speed, light bus CONDITIONS
loading and increased fan-in are re- SYMBOL PARAMETER Tamp = 25°C; GND = OV TYPICAL | UNIT
quired
T -
«  Flow through pinout architecture for tPLH zg)fs gQa"On delay C, =50pF; Voo =5V 29 ns
microprocessor oriented applications PHL n
« Outputs capability: +64mA/-32mA Cin Input capacitance Vi=0VorVee 4 pF
. iggw 300 mil-wide plastic 24-pin pack- Cour Output capacitance V,= 0V or Vg, 7 pF
‘ :m%“;ggg;“"cmn compatible with locz Total supply current Outputs Disabled; V., = 5.5V 500 nA
DESCRIPTION ORDERING INFORMATION
The 74ABT827 high-performance
BiCMOS device combines low static and PACKAGES TEMPERATURE RANGE ORDER CODE
dynamic power dissxpauor) with high 24-pin plastic DIP -40°C to +85°C 74ABT827N
speed and high output drive.
The 74ABT827 10-bit buffers provide 24-pin plastic SOL -40°C to +85°C 74ABT827D
high performance bus interface buffering
for wide data/address paths or buses PIN DESCRIPTION
i ity. They h t
Ei:)l')lll;gs }()g—%y OE ?)flora\ri'leasig':n?gg:: PIN NUMBER SYMBOL NAME AND FUNCTION
trol ilexibility.o ' 1,13 OE, OF, Output Enable inputs (active Low)
2,3,4,5,6,7
2, 84,9, 0, 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
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
1
% e RN jsm
23] 1]
23456789101
z o —1 |
e o NN E R I B
22
) o D, D, D, D, D, D, DD, D, D, . .
19] Qs 1 j OEp . —
E Qg 13 OE, . =
18
% G 9 §Q;Q,09,Q,Q,Q, G 7 18
16] Q7
5 o NABANREAR : :
1 o 232221 20 19 18 17 1615 14 9 16
E oE, Vg =Pin24 = =
" 1 14
TOP VIEW GND = Pin 12 —_—
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Objective Specification

10-bit buffer/line driver, non-inverting (3-State) 74ABT827
FUNCTION TABLE
INPUTS |outpUTS
OPERATING MODE
OE|D, | Q,
L Transparent
L|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
D,y Dy n, OF, 05‘,
Iu Its 11 |1s lw Izo 21 |22 2:1
Qg °1 Qg CH Q, Q; Q, Q, Qg
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Max
Vee DC supply voltage 45 55 Y
\7 Input voltage 0 Vee v
Vi High-level input voltage 2.0 v
ViL Input voltage 0.8 \Y
lon High level output current -32 mA
oL Low level output current 64 mA
AVAv Input transition rise or fall rate 0 5 ns/V
Tamo Operating free-air temperature range -40 +85 °C

November 30, 1989

161




Philips Components—Signetics BICMOS Products Objective Specification

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
™ DC input diode current V<0 18 mA
Vi DC input voltage? -1.210 +7.0 v
ok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.5t0 455 v
lo DC output current output in Low state 128 mA
Tsg 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. Theinput and output voltage ratings may be exceeded if the input and output current ratings are observed.

DC ELECTRICAL CHARACTERISTICS

LIMITS
_ o Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o 185°C UNIT
Min | Typ | Max Min | Max
Vik Input clamp voltage Vee = 4.5V;1 k= -18mA 1.2 4.2 v
Vee =4.5V;lgy=-3mA; V=V or Vy 25 25
Vou High-level output voltage Vee = 5.0V; lgy=-3mA; V= V) orV 3.0 30 v
Vcc =45V, IOH =-32mA; V| = V|L or VIH 20 2.4 2.0
VoL Low-level output voltage Voe =4.5V; 1o =64mA; V=V or Vi, 042 | 055 0.55 \'
N Input leakage current Ve =5.5V;V,=GND or 5.5V +0.01| 1.0 +1.0 HA
lozu 3-State output High current Vec =58.5V; Vo =27V, Vi =V orVy 5.0 50 50 pA
loz 3-State output Low current Vee =5.5V; Vo =05V, V=V orViy -50 | -50 -50 pA
lo Short-circuit output current! | Veg = 5.5V; Vg = 2.5V 50 | -100 | -180 | -850 | -180 | mA
lecn Ve = 5.5V; Outputs High; V; = GND or Vgo 05 | 50 50 | pA
| =5.5V; V= Vv
e | Quiescent supply current Vee = 5.5V; Qutputs Low; Vi = GND or Vo 24 30 30 | mA
Veg = 5.5V; Outputs 3-State;
| cc » Qutp i
cez Vi 2 GND of Ve 05 | 50 50 | pA ,
Outputs enabled, one input at 3.4V, other
inputs at Vg or GND; Vgg = 5.5V 05 | 15 15 | mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
8o 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 Veg or GND; Vgg = 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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Objective Specification

(3-State)

Advanced BiCMOS Products

74ABT841

10-bit bus interface latch

FEATURES QUICK REFERENCE DATA
+ High speed parallel latches CONDITIONS ONIT
+ Extra data width for wide address/ SYMBOL PARAMETER Tamp =25°C; GND = 0V TYPICAL
data paths or .busses carrying parity toLn Propagation delay C, =50pF; V.. =5V 4.0 ns
« Ideal where high speed, light load- tonL D, toQ, L rce
ing, or increased fan-in are required i £
as with MOS microprocessors Cin Input capacitance V|=0VorVee 4 P
+ Output capability: +64mA/-32mA Cour Output capacitance V,=0Vor Voo 7 pF
+ Slim Dip 300 mil package
« Broadside pinout 'ccz 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 aeress/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
. OE Output Enable input (active Low
The 74ABT841 consists of ten D-type 23 15 I P put )
latches with 3-state outputs. The flip- ,8 ’ 4'10' 1‘1 Do- Dg Data inputs
flops appear transparent to the data 9, 10,
when Latch Enable (LE) is High. This 1‘; ;g ;f ;27 2‘3 Q- Q Data outputs
allows asynchronous operation, as the e - - -
output transition follows the data in tran- 13 LE Latch Enable input (active faliing edge)
sition. On the LE High-to-Low transi- 12 GND Ground (OV)
tion, the d.ata that meets the setup and 24 Vee Positive supply voltage
hold time is latched.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
e 1
O [1] 23] vee Tz“’b b
% [3] =] 9o 234567891011 o
-
1 I ERI A
D2 4 21 Q, 3 22
D
Ds L] 2] Zs 13 e b 2
s [s] [19] Q4 1 —doe s 2
os ] ] ©s : »
DG [E r’ 05 Oﬂ°i°2°3°4°5°6°7°8°ﬂ : =
o7 [} 6] Q7 8 17
P fo] 1] 2s 2Ia 2I2 2]1 2Io 1I9 115717 1Is 1I5 1la 2 *
Dg E E Qqy 10 [ 15
GND 12 E LE Veg =Pin24 1 had
GND = Pin 12
TOP VIEW
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Philips Components—Signetics BICMOS Products Objective Specification
10-bit bus interface latch (3-State) 74ABT841
LOGIC DIAGRAM
Do D1 Do Dj D4 D5 DG Dy D 8 Dg
10 1"

| e

B A
! [

L — i
-
[»)
S

L Q
LElD.[

N

OE - g
22 21 20 19 | 18 17 l 16 15 14
VCC =Pin 24 Q, Q4 Qy Q, 04 05 Qg 07 Qg Qg
GND =Pin 12
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
OE | LE D, Q,
L H L L
Transparent
L H H H
L d : L Latched
L { h H
H X X z 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 v
\7 Input voltage 0 Vee v
Viy High-level input voltage 2.0 \
ViL Input voltage 0.8 v
oy High level output current -32 mA
loL Low level output current 64 mA
AVAv Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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10-bit bus interface latch (3-State) 74ABT841

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
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 -0.5t0 +5.5 \
lo DC output current output in Low state 128 mA
Ts.g Storage temperature range -651to 150 °C
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those indicated under “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 Tamp = +25°C T-;::;;‘l‘é“" UNIT
Min | Typ | Max [ Min | Max
Vik Input clamp voltage Veg = 4.5V; 1k = -18mA -1.2 -1.2 \Y
Vee = 4.5V; loy=-3mA; V=V orVy 2.5 25
Vor High-leve! output voltage Voo =5.0V;lgy=-3mA; V=V, orVy 30 3.0 \
Veg = 4.5V; I_OH =-32mA; V=V or VlH 2.0 2.4 2.0
VoL Low-level output voltage Voe =4.5V; g =64mA; V) =V or Vi 0.42 | 055 0.55 \
I Input leakage current Veg =5.5V; V= GND or 5.5V +0.01 | 1.0 +1.0 pA
lozH 3-State output High current Voo =5.5V;Vp =27V Vi =V orVy 5.0 50 50 RA
lozL 3-State output Low current Vee =5.5V; Vo =05V, V=V or Vi, 50 | -50 .50 pA
lo Short-circuit output current’ | Voo = 5.5V; Vg = 2.5V -50 | -100 | -180 | -50 | -180 | mA
leeH Vee = 5.5V; Outputs High; V; = GND or V¢ 05 50 50 HA
I ) Vee = 5.5V; Out -V, =GNDor V.
cet Quiescent supply current cc = 5.5V; Qutputs Low; Vi = GND or Vee 24 80 80 mA
V¢c = 5.5V; Cutputs 3-State;
| cC ' '
cez V) = GND or Vo 05 50 S0 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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74ABT843

9-bit bus interface latch

Date of Issue | November 30, 1989

Status Objective Specification

with set and reset (3-State)

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

QUICK REFERENCE DATA

CONDITIONS
SYMBOL PARAMETE Ta=25°C;GND = 0V

TYPICAL

UNIT

tonL D,to Qn

bk Propagation delay cL = 50pF: Vcc =5V

4.0

ns

Input capacitance VI =0Vor Vcc

pF

Output capacitance VI =0Vor Vcc

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

74ABT843N

24-pin plastic SOL -40°C to +85°C

74ABT843D

LOGIC SYMBOL LOGIC SYMBOL(!/EEE/IEC)

1

3
Do

Vee
Qg

o«

Dy
L
D3

Q,
Q2
Q3
Q4
Qs

Dy
Dg
Dg
Dy Q7
'8 Qg

MR PRE

FLEL ] ] 1 B ) L R L
FEFEEEEEEEEE

GND LE

TOP VIEW

13
1"
n

L

Qﬂ 01 Q? 0:0‘ 05 °6 °7°B

ITHTTTTT]

232221 2019 1817 1615

VCC =Pin24
GND = Pin 12

EN

9=

<

0

<[

8B

21

3

3

>

|

@
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Objective Specification

9-bit bus interface latch with set and reset (3-State) 74ABT843
LOGIC DIAGRAM
Do D1 D2 D3 Da Ds Dg D7 Dg
2 3 4 5 6 8 9 10
—_— 14
PRE —q >0 9 4 > ¢ 4 b
0 0 0 3 3 3 a
D P D P DP DP DP DP DP Dp DP
HL CQuLcQpaLCcOndlcaqpLcQqdLcOyqLcaqqLteQnLl cq
CEYRLIe N A | G N G O
LE 13 Jl>
Y Y Y Y Y IY Y Y
— 1
OF ——>— . . . .
| 23 22 21 | 20 19 18 17 16 15
Ve =Pin 24 Qo Qy Q, Q3 Q4 Qs Qs 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 d 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 Output Enable input (active Low)
2,3,4,5,6 ;
W 8,9, D - D
7.6.9,10 o D8 ata inputs
15, 16, 17, 18, 19 _
20, 21, 22, 23 Qo Q8 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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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 \"
v, Input voltage 0 Vee v
Viu High-level input voltage 2.0 \
Vi Input voltage 0.8 \
o High level output current -32 mA
lov 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
1k DC input diode current Vi<0 -18 mA
\ DC input voltage? -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 v
lo DC output current output in Low state 128 mA
Teg Storage temperature range -651t0 150 °C

NOTES:

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

2. The 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 Tamb = +25°C T’g";;‘lgc UNIT
Min | Typ Max [ Min Max
Vi Input clamp voltage Vee = 4.5V, | =-18mA 1.2 1.2 v
Vee =4.5V;lgy=-3mA; V =V orVi 25 25
Vou High-level output voltage Vee =5.0V; lgy=-3mA; V=V orV 3.0 3.0 v
Vee =4.5V;loy=-32mA; V, =V orV 2.0 2.4 20
Vol Low-level output voltage Vee =4.5V; g =684mA; V| = V| or V 042 | 055 0.55 v
Iy Input leakage current Vee = 5.5V; V, = GND or 5.5V +0.01 | +1.0 +1.0 pA
lozn 3-State output High current Vee =5.5V; Vo =27V, V| =V orVyy 5.0 50 50 HA
lozL 3-State output Low current Vee =5.5V; Vo =05V; V=V orVy 5.0 -50 -50 HA
lo Short-circuit output current! | Vgg = 5.5V, Vg = 2.5V 50 | -100 | -180 | -50 | -180 | mA
leon Vec = 5.5V; Outputs High; V) = GND or Vo 0.5 50 50 HA
leel | quiescent supply current Ve = 5.5V; Outputs Low; V, = GND or Vg 24 30 30 | mA
feez zlcj gzg\gr?lz‘:ms 3-Suate 05 | 50 50 | pA
Alee i/::)ii:jg;\gl supply current per ;/:;S:c 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,
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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_p_ns 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 mterface e.g.,
CS, DMA, and RD/WR.

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

74ABT845

QUICK REFERENCE DATA

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

CONDITIONS
SYMBOL PARAMETER Ta = 25°C; GND = OV TYPICAL | UNIT

t Propagation dela

PLH pag Y C, =50pF;V..=5V 4.0 ns

L ' CC .
oL D,t0Q,
CIN Input capacitance Vy=0Vor Vee 4 pF
COUT 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
24-pin plastic DIP -40°C to +85°C 74ABT845N
24-pin plastic SOL -40°C to +85°C 74ABT845D

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
ko [1] 28] Vee ; &
o8y [2 =] o8, 345678910 = _n) ™
14 S2

0o [3] 22] Qg I I | | l “_JE n

oy [4] 21 a, D, Dy D, Dy B, Dg D D, KN

D 13 —he -1 C

2 E @ Q, 14 —d] PRE 3 o > av 2
03 [6] 19] ag 11— MR 4 21
Dg4 ['a 18] Q4 ; 9 g:? 5 20
os [s] Qg 23 :j OE, 6 19
pg [o 6] a

. 6 Q,9, Q,0,Q,0,9,Q, 7 18
o B = o TT1T111] : B
R |1 E PRE 2221 2019 18 17 1615 R .
GND E E LE Ve = Pin24 10 15

GND = Pin 12

TOP VIEW
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Objective Specification

8-bit bus interface latch with set and reset (3-State) 74ABT845
LOGIC DIAGRAM for 'F841
Do Dy Do D3 Dy Ds Dg D7
3 4 5 6 7 8 9 10
—_ 14 CDC ~ N - ~ _ _ _
PRE g 3 12 12 13
bp DP D P D P D P DpP DpP DP
AL CQRrHLCcCQRr ALCQhR L cQrLCQpLtcQyLCapLCQ
r MRS SN I | G G G G O
Lg 13 4>
1
N o Y Y Y Y
OE ¢ +
5E 2 22 21 20 19 18 17 16 15
Vg =Pin 24 Qo Q, Q, Q3 Q4 Qs Qg Qy
GND =Pin 12
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1,2,23 OE, Output Enable input (active Low)
3,4,5,6 .
» S, D - D
7'8.9,10 o Ps 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 Veo Positive supply voltage
FUNCTION TABLE for 'F845 and 'F846
INPUTS OUTPUTS
OPERATING MODE
OF | 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 ! ! 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 leve!
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 transi
X=Don't care
NC=No change

tion

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
Veo DC supply voltage 45 55 v
vy Input voltage 0 Vee Y
Viy 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 o] 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 \Y
Ik DC input diode current V<0 -18 mA
Vi DC input voltage? : -1.21047.0 \Y
fok 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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8-bit bus interface latch with set and reset (3-State) 74ABT845

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C T‘g"fa'si?;c UNIT
Min | Typ | Max | Min | Max
Vik Input clamp voltage Voo =4.5V; [ =-18mA -1.2 1.2 \'
Ve = 4.5V; I gy = -3mA; V=V or Vi 25 25
Vou High-level output voitage Vec =5.0V;lgy=-3mA; V=V, orVy 3.0 3.0 \Y
Vee =4.5V; | gy = -32mA; V, = V,_or Vy, 20 | 24 2.0
VoL Low-level output voltage Voo =4.5V; g =64mA; V, =V or Vi, 042 | 055 0.55 v
1 Input leakage current Vee =5.5V; Vy = GND or 5.5V +0.01 | +1.0 +1.0 HA
lozn 3-State output High current | Vg =5.5V; Vg =27V, V=V or Viy 5.0 50 50 HA
lozu 3-State output Low current Vee =5.5V; Vo =0.5V; Vi =V orVy 5.0 -50 .50 pA
lo Short-circuit output current! Vee =5.5V; Vg =25V -50 | -100 | -180 | -50 | -180 | mA
leen Vce = 5.5V; Outputs High; V| = GND or Ve 0.5 50 50 HA
leoL Quiescent supply current Vee = 5.5V, Outputs Low; V= GND or Vg 24 30 30 mA
leez zfi Z;g\ér?/z‘cp uts 3-State; 05 | 50 50 | pA
Alge il;c;c:i(ti’c))irrxlz;l supply current per ;/:;3; irSéN %ne input at 3.4V, other inputs 05 15 15 mA
NOTES:

1. Notmore than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
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74ABT863
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Date of Issue | December 8, 1989

Status Obijective Specification

(3-State)

Advanced BiCMOS Products

FEATURES

QUICK REFERENCE DATA

9-bit bus transceiver

+ Provide high performance bus inter- CONDITIONS
face buffering for wide data/address SYMBOL PARAMETER Tamb =25°C;GND =0V TYPICAL | UNIT
paths or busses f:arrymg paﬁlty oo Propagation delay Py o -
« Buffered control inputs for light load- tonL A 1oB orB toA L rYee :
ing, or increased fan-in as required -
with MOS microprocessors Cin Input capacitance V=0VorVe. 4 pF
* Slim Dip 300 mit package COUT Qutput capacitance VI =0V or VCC 7 pF
» Broadside pinout compatible with
AMD AM 29863 lccz Total supply current Outputs Disabled; V., = 5.5V 500 nA
» Output capability: +64mA/-32mA
+ Latch-up protection exceeds 500mA  ORDERING INFORMATION
perJedec JC40.2 5td 17 PACKAGES TEMPERATURE RANGE ORDER CODE
+ ESD protection exceeds 2000 V per ] ] ., .
MIL STD 883C Method 3015.6 and 24-pin plastic DIP -40°C to +85°C 74ABT863N
200 V per Machine Model
24-pin plastic SOL -40°C to +85°C 74ABT863D
DESCRIPTION
The 74ABT863 Bus Transceiver . pro- PIN DESCRIPTION
vides high performance bus interface
butfering for wide data/address paths of PIN NUMBER SYMBOL — NAME_ 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 . .
X R A, -A Dat ts/outputs (A side
mit and receive output enables for maxi- 6,7,8,9,10 0 "7 ata inputs/outputs ( )
mum contro! flexibility. 19152,(;62,11 7521823 By- B, Data inputs/outputs (B side)
1, 1 OEBAO. OEBA1 Ouput enable
12 GND Ground (OV)
24 VCC Positive supply voltage
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
LU LN BE i PAWTETSY
1" N
OEBA E Vee 2345678910 ——h‘; EN2(AB)
o E- S AREREEEN N =
A [ 8 A A A AAAAA A 2 vi oa
0172737475767 7T7°8
Az E 8, —l:: > 2V j
Ay E By 1 —0EBA 3 | 2
11— oEBA4 . o
4 [ B 14 —of oEAB N N
% 7] 8 13— oEAB, = =
Ag E Bg 6—4-0_ |2
Ar E 8 B,B, B, B,8,B,B; BB, L] .
17
% [ & LTI T e
GEBAy [11] OEAB ¢ 232221 201918 17 1615 ——— [
aND [12] OEAB , . e
Vcc =Pin24 [T P
‘ - GND = Pin 12
Top View
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9-bit bus transceiver (3-State) 74ABT863
LOGIC DIAGRAM
OEAB OEBA
14 0 04
13OEAB1 OEBA;
2 > 23
Ao (L7 t—11 8o
3 > N 22
A (L7 t——>1] s
4 21
A, |/ 7_] B,
5 > N 20
As (L7 —1] Ba
~—1 N
6 ' 19
Ay I / lj ,J By
7 > ~ 18
As I/ J/__] Bs
~—1 N
8 '—A—T—/ p 17
6 \7J B
9 > 1 * 16
A7 ] e P _] By
10 > N 15
Ag I/ J:_] Bsg
FUNCTION TABLE
INPUTS
OPERATING MODES
OEAB, OEAB, | OEBA, | OEBA,
. . " X AdatatoBbus A
L L X H dal:tg tg busus
H X L
X H L L B bus o A data
H H H H z

= High voltage level

= Low voltage level

= Don't care

= High impedance “off" state

N Xx T
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9-bit bus transceiver (3-State)

74ABT863

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 5.5 %
7 Input voltage ] Vee v
Vi High-level input voltage 2.0 \Y
Vi Input voltage 08 v
lon High level output current -32 mA
loL Low level output current 64 mA
AVAV Input transition rise or fall rate 0 5 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 \Y
(™ DC input diode current V)<0 -18 mA
V| DC input voltage? -1.210+7.0 \Y
ok DC output diode current Vo<0 -50 mA
Vo DC output voltage? output in Off or High state -0.510 +5.5 \Y
lo DC output current output in Low state 128 mA
Ts(g 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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9-bit bus transceiver (3-State) 74ABT863

DC ELECTRICAL CHARACTERISTICS

LIMITS
- 4258 Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C g5 | UNIT
Min Typ Max Min Max
Vik Input clamp voltage Voo = 4.5V: | k=-18mA 12 1.2 v
Vcc =45V, IOH =-3mA; V1= VlL or VIH 2.5 25
Vou High-level output voltage Vee =5.0V; log=-3mA; V =V, orV 3.0 3.0 \Y
Veg = 4.5V logp=-32mA; V, =V or Viy 20 2.4 20
Voo Low-level output voltage Vec =4.5V; 1o =64mA; V=V, or Vi, 0.42 | 055 0.55 v
Iy Input leakage current Veg =5.5V; V= GND or 5.5V +0.01 | +1.0 1.0 pA
Iy + lozn | 3-State output High current Voo =5.5V; Vg =27V, V| =V orViy 5.0 50 50 pA
I +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! Vee =5.5V; Vg = 2.5V -50 -100 | -180 -50 -180 mA
Icen Vg = 5.5V Outputs High; V, = GND or Ve 05 | 50 50 | pA
| =5.5V; Qut V) =
coL Quiescent supply current Voo = §.5V; Outputs Low; Vi = GND or Voo 24 30 80 mA
Ve = 5.5V; Outputs 3-State;
| cc
ez V, = GND or Ve 05 | 50 50 | pA
Qutputs enabled, one input at 3.4V, other
inputs at Vg or GND; V¢ = 5.5V 0.5 15 15 mA
Additional supply current per | Outputs 3-State, one data input at 3.4V,
lec | inout pir2 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; 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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74ABT2952

Octal registered transceiver

FEATURES QUICK REFERENCE DATA
* &bl Registered Transceivers SYMBO PARAMETER PSRN TYPICAL | UNIT
. \ L = s GND =
+ Two 8-bit , back-to-back registers Tamp = 25°C v
store data moving in both directions t ;
Ing In | PLH Propagation delay - . =
between two bidirectional busses tont CPAB or CPBA to A or B_ Cy =50pF; Vg = 5V 50 ns
« Separate Clock, Clock Enable and 3- :
' . C tai V,=0VorV F
state Enable provided for each regis- IN Input capacitance I o Vee 4 P
ter
. (¢} Output capacitance V=0VorV, 7 pF
- AM2952 functional equivalent our ! ce
+ Outputs sink 64mA and source lccz | Total supply current Outputs Disabled; V. =5.5V| 500 nA
15mA
+ 300 mil wide 24-pin Slim DIP pack- ORDERING INFORMATION
age PACKAGES TEMPERATURE RANGE ORDER CODE
24-pin plastic DIP (300mil -40°C to +85°C 74ABT2952N
DESCRIPTION p' : i : 'L -40°C to +85°C T2952D
The 74ABT2952 is an 8-bit Registered 24-pin plastic SOL (300mil) o 74ABT2952
Transceiver. Two 8-bit back to back
registers store data flowing in both di- PIN DESCRIPTION
rections between two bi-directional bus- PIN NUMBER | SYMBOL NAME AND FUNCTION
ses. Data applied to the inputs is en- 10, 14 CPAB/CPBA Clock input A to B/ Clock input B to A
tered and stored on the rising edge of T R T EERR  mear :
11,13 CEAB /CEBA Clock enable input A to B/ Clock enable B to A
the Clock (CPXX) provided that the P
Clock Enable (CEXX) is Low. The data 16,17,18,19 Ay-A, Data inputs/outputs (A side)
is then present at the 3-state output 20.21,22, 23
buffers, but is only accessible when the 1,2,3,4 ; ;
! Pt B, - B. Data ts/outputs (B sid
Output Enable (OEXX) is Low. Data 5,6,7,8 07 ata inputs/outputs (B side)
flow from A inputs to B outputs is the 9,15 OCEAG /OEBA Ouput enable input
same as for B inputs to A outputs.
12 GND Ground (0V)
24 Vee Positive supply voltage
PIN CONFIGURATION DIP LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
n___ Nen
& (4] B Ney
& (3] - Neoo
B E 16 17 1819 20 21 2223 N e
8 3] t t i t t t 1 cs
5 Ao A & Ay AL A5 A A u D cs
G
B [of 10 —fcpas - L
& 3] 11 —olceaB CEBA  [o—15 X o] voas s v [l
14 —cpBA OEAB fo— 9 - -l
B 13 —OjCcEBA ::
SEAB [ —— et
cpas [io] B, B, B B, B, B, B; B, 9, ] | s s
o ] IEEEEERE o et
GND E] 8 76 5 4 3 21 U] |«
L 22 2
TOP VIEW Vg =Pin24 :-._ _4—’7
Top view GND = Pin 12 e | =
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Octal registered transceiver (3-State) 74ABT2952

LOGIC DIAGRAM

CEAB "f%’-__@_]_;
cram 12_I>o
OEAB ’—c{}
|
CE °“‘B————
Ao 38 b cp
1 gl e
cP D 8 Bo
| — 1
CE Q—.——.E
L4 D cp
| |
{}-——--qo CE
cp D L By
| 1
CE Q———&
Ay 28 o e
L4 ]
nllies:
cp O L B2
R
Ce a4
Ay 2 o cp
| ]
5---0 CE
cP D 5 8y
CE Q41
A 2 D cp
[ , |
5-.—-0 CE
ce D 4 By
[ J
i —
ag 2 b cp
L |
5_... a CE
cp D 2 85
|
CE °——:DL
ag 2 D cp
| |
E___Q CE
cp D 2 8g
| S
a B D cp
—-—-—-—————5——'—0 cE
m 13 cp D ! By
E S
craa _I>o
Vg = Pin24 oEsa 2 ‘i>
GND = Pin 12
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Octal registered transceiver (3-State)

74ABT2952

FUNCTION TABLE for Register A or B_

FUNCTION TABLE for Output Enable

INPUTS
== INTERNAL | opepaTing MODE | | ™NPUTS|INTERNAL | o orB_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 T L L Load data L L L Enable outputs
H ) L L H H
H= High voltage level H= High voltage level
L= Low voltage level L= Low voltage level
T =Low-to-High transition X=Don't care
X=Don't care XX=AB or BA
XX=AB or BA Z =High impedance "off" state
NC=No change
ABSOLUTE MAXIMUM RATINGS!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vec DC supply voltage -0.5t0 +7.0 Y
(™ DC input diode current Vi<0 -18 mA
Vv, 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 \
lo DC output current output in Low state 128 mA
ng Storage temperature range -65to 150 °C
NOTES:
1

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

any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.

N

RECOMMENDED OPERATING CONDITIONS

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

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vee DC supply voltage 45 55 v
v Input voltage 0 Vee Y
Vin High-level input voltage 2.0 \Y
Vi Input voltage 0.8 v
lon High level output current -32 mA
lo Low level output current 64 mA
AvVAv Input transition rise or fall rate 0 5 ns/V
Tamb Operating free-air temperature range -40 +85 °C

December 5, 1989
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Octal registered transceiver (3-State) 74ABT2952
DC ELECTRICAL CHARACTERISTICS
LIMITS
_ o Tamp = ~40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C o agec | UNIT
Min Typ Max Min Max
Vik Input clamp voltage Vee =4.5V; |k =-18mA 1.2 -1.2 \Y
Vee =4.5V; lgy=-3mA; V= ViLorViy 25 25
Von High-level output voltage Voo =5.0V; gy =-3mA; V=V, or Vi 30 3.0 \Y
Vg = 4.5V, loy=-32mA; V, = Vy or Viy 2.0 2.4 2.0
VoL Low-level output voltage Vec =4.5V; g =64mA; V| =V orVy 042 | 055 0.55 \
[N Input leakage current Vee =5.5V; V= GND or 5.5V +0.01 | +1.0 +1.0 HA
by + lozn | 3-State output High current Vee =55V, Vg =27V, V=V orVyy 5.0 50 50 HA
I+ oz | 3-State output Low current Veg =55V, Vg =05V; V=V orVy 5.0 -50 -50 pA
lo Short-circuit output current! Vec =5.5V; Vg =25V 50 | -100 | -180 | -50 | -180 | mA
leen Vee = 5.5V; Outputs High; V| = GND or Vg 0.5 50 50 HA
| =55V; V) = Vv
oot Quiescent supply current Voo = 5.5V; Outputs Low; Vi = GND or Veg 24 80 30 mA
Vee = 5.5V; Outputs 3-State;
1 cc ; ;
cez V, = GND or Vgg 05 | 50 S0 | wA
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,
8lec input pin2 other inputs at Vg of GND; Vge = 5.5V 05 50 50 HA
Outputs 3-State, one enable input at 3.4V,
other inputs at Vg of GND; Vg = 5.5V 05 | 15 15 | mA
NOTES:

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

2. This is the increase in supply current for each input at 3.4V,
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ApNote No. AN602
Author
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 allow switching the faster
transitions and higher currents of the
ACL and ABT families without causing
severe aberrations in output waveforms.
These families of devices are also the
first “TTL” types to specify operation
over the entire 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
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iy,
&)

Ground Plane connected
directly to the feedthrough
via

V¢ Plane

copper —
S GND Plane

DUT
GND PIN DuUT
GND

PIN

Figure 1- DUT GNDNCC Connections

+ 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. JGND path inductances to a
minimum and provides the highest pos-
sible frequency response under simulta-
neous switching conditions. This series
of boards has a ring frequency of ap-
proximately 500 MHz between the
power supply pins. This ensures that
the output waveforms seen on the test
equipment are due to the device and

C
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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 cali-
ing out the separate internal layers
needed for the various GND/power sup-
ply combinations. See Appendix | for
the GND/V_, combinations.

DEVICE SOCKETS

These boards do not use a DUT socket.
All surface mount packages in this se-
ries of PC boards use a conductive
polymer from Shin-Etsu for signal trans-
mission (See Figure #3). This polymer
type MAF, only conducts in the vertical
direction and provides a low impedance
path to connect between the DUT leads
and the PC board pad. DIP pattern
boards use Augat sockets soldered
flush with the PC board surface. This
effectively eliminates any inductance
due to a socket. The trade-off is de-
creased insertions on the surface
mount boards. In order to align an SMT
device to the required DUT pads align-
ment blocks and alignment guides are
required (See Appendix | 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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SO./SOL. SIMULTANEOUS SWITCHING
Figure 2a - SO/SOL Board Layout
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.37 DIP SIMULTANEOUS SWITCHING

Figure 2b - .3" DIP Board Layout
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the pads, allow circulation for a tem- guides to provide a mechanical clamp to allow easy termination for input signal
perature stream and on gull-wing de- and hold the polymer in place and allow  generators and a 10:1 divider for out-
vices, to provide mechanical pressure easy replacement. See Figure #4. puts. The inputs are also terminated

to the leads to ensure contact with the into a 10:1 divider, 509 terminator.
conductive polymer. The top holeinthe SIGNAL LINES This allows the boards to be built with
block also doubles as the vacuum wand Al signal lines have a 50Q impedance, very small stubs for signal integrity and
access to change devices. The boards  determined by the microstrip layout all oscilloscope channels can be set up

are also designed to use the alignment method. The 509 value was selected to the same vertical amplification.

o o
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MAF 0.4 mm thick 0 5 10 15 20 25 30
Current carrying capacity amps/mm: 5.0 CONTACT DEFLECTION, percentage
Number of conductors/mm: 7.3
Contact resistance milli-Ohms/mm: 4.8 Sample connector: 0.4mm thick
Minimum contact area, mm: 0.287 Electrode: 1.2mm (gold plated)

Figure 3 - Shin-Etsu Polymer

phenolic
alignment
block
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Polymer | guide blocks
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Figure #4. lllustrated Parts Breakout of SO Device Assembly

September 1990 188



Philips Components—Signetics BICMOS Products

Application Note

Printed circuit board test fixtures for

high-speed logic

ANG602

On the top of the PC board is a trace
running straight from the SMB connec-
tor to the DUT pad. The only connec-
tion to this line is a jumper allowing con-
nection of a pull-up resistor for TTL 3-S
or open-collector outputs. On the bot-
tom of the PC board the trace has a

break in it to allow mounting a 453Q
resistor (R1) for the 10:1 divider net-
work. Since the worst case load in si-
multaneous switching conditions is to
mount a lumped capacitance directly on
the DUT pin, a direct connection to the
internal GND plane is in the center of

the DUT pads to allow soldering on load
capacitors. For input pins it is also used
for mounting termination resistors di-
rectly beneath the device. Therefor the
PC boards must be assembled for a
particular I/O pin combination.

OUTPUT NOT
MONITORED

TO 50 OHM

N

IF DESIRED THE TOP TRACES CAN
BE CUT TO PROVIDE MORE LUMPED
CAPCITIVE LOAD ON THE DUT

TERMINATION &

453 OHMS

27pF CAPS
OR LARGER
IF TOP TRACE IS CUT

OUTPUT BEING
MONITORED

TO SCOPE
&) (WITH TERM,)

453 OHMS

Figure 5a - Signetics SSE PC Board Input Schematics

/\;?MPER

QUTPUT BEING MONITORED

OUTPUT NOT 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)

TO 50 OHM ] &) TOSCOPE
TERMINATION C — (WITH TERM.)
453 OHMS 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
CAP (R3) il]JMPER

TO 50 OHM
TERMINATION

;
27pF CAPS

453 OHMS

£) TOSCOPE
(WITH TERM.)

453 OHMS

Figure 5¢ - Signetics SSE PC Board 3-S/0.C. Output Schematics
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It 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 + 50Q in parallel with
the 56.2Q2 provides the proper 50(2 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 500Q pull-down resistor. A chip
capacitor of sufficient capacitance to
bring the total to 50pF is soldered be-
tween the bottom DUT pad and the
GND (See Figure 5b). For 3-S or open
collector devices the 5009 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 PLCC 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

190

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:

+ V¢ (banana jack) This is the posi-
tive DUT voltage supply.

» GND (banana jack) This is the com-
mon ground of all input supplies.

* V; 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
proper termination on the output pins
when using oscilloscope input termi-

nation.

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

+ Input Stimulus (outside SMB 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 500Q2 resis-
tive load or input termination net-
work. Signetics has constructed
their own 50 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.

1

In Appendix Ill 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 | - Internal GND/V cc Connections

4 [ 25 4
4 5 (124 5
5 6 123 ¢
6 7 122 7
7 8 21 8
8 9 120 o9
9 1 (119 4
1 1 118 1
SD8803.29:001 SD8803.29:002 SD8803.29:003
2 1 ~~ aad27
32
1 4 3
2 5 []4
3 6 15
4 7 E 6
5 8 7
6 9 []8
7 10} 9
8 11 10
9 12 11 14317
13112 13[116
SDB8803.29:002 SD8803.29:004 SD8803.29:002
vce
GND I

(On each package outline the outer numbers
refer to the PCB footprint and the inner
numbers refer to the DUT pins.)

For .3" DIP boards, substitute SD8807.27:nnn
for SD8803.29:nnn

SD8803.29:004
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SD8803.29:005
11 7 24
2 2 23
3 []3 22
4 4 21
5 5 20
6 16 19
7 37 18
8 8 17
g ]9 16
10J10 15
1111 14
12q12 13

SD8803.29:008

O©CONOO S WN =

SD8803.29:009

SD8803.29:007

vCcC GNDIN

= OoO~NOOODWN -
n
£

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
26 = 21
2.7 = 8
2.8= 12
29-= 14
2A= 4,8,11,18,22,25
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Voo LAYER 0

A= 22
32= 21,22
33= 28
34= 21
35= 8
36= 7
3.7= 1
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A0aanan

—_ = o o~NOU N

—_ =2 O OO U

“~Vo~NOWONA

uhila

SD8803.29:001 S§D8803.29:010 SD8803.29:003 SD8803.29:011
(74F779) (74F83) (74F3037,38,40) (74F1804,1805
74F1808,1832)

2 ] 24327
32 231286
3 1 4 3 221125
4 2 s 4 21324
5 3 6 5 20 23
6 4 7 s 19[E 22
7 5 s W7 18{J21
8 6 9 []s8 17|33 20
9 7 109 16119
10] 8 113 151118
1] 9 12 140117
121 10 13 13316
SD8803.29:012 SD8803.29:003 $D8803.29:012 SD8803.29:013
(74F579) (74F723,725) (74F269) (74F 455,456
74F657)
1
2
3
4
5
6
7
: vee
10 E GND
11
12
13
14
SD8803.29:004 $D8803.29:012 SD8803.29:014
(74F30240,30244, (74F550,551,552) (74F776
74F30245,30640) 74F8960
74F8961)

September 1990 194



Philips Components—Signetics BICMOS Products Application Note

P.rinted circuit l.)oard test fixtures for AN602
high-speed logic

APPENDIX Il - SMT Alignment Blocks and Guides

—

Hole for vacuum wand and

/ temperature circulation
\ \ 375" I

Pi_.:zo

o

Q,, 343" D.
A

Center-
line of 4 1.500 @5 >
block
Y
INNNNNN NN\

Cutouts to edge of block to allow
circulation (all four corners).

Y
Alignment Block SO Package Cutout
Material phenalic or other insulator able to withstand 155°C.
DIMENSIONS FOR VARIOUS SIGNETICS PRODUCED PACKAGES
PACKAGE A B C OFFSET FROM
CENTERLINE

JEDEC  14PIN.150" .346 +-.001 .205 .055+-.001 .025
JEDEC 14 PIN .150" .346 +-.001 .205 .0554+-.001 175
EIAJ I 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 Il 16 PIN .210" .405 +-.001 .265 .070+-.001 .000
EIAJ I 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 Il 20 PIN .210" 505 +-.001 .265 .075+-.001 .000
EIAJ I 20 PIN .210" .505 +-.001 .265 .075+-.001 .100
JEDEC 20 PIN .300" .510 +-.001 .365 .095+-.003 .000
JEDEC 20 PIN .300" 510 +-.001 .365 .095+-.003 .100
JEDEC 24 PIN .300" .605 +-.001 .365 .095+-.003 .000
JEDEC 24 PIN .300" .605 +-.001 .365 .095+-.003 .050
JEDEC 28 PIN .300" .710 +-.001 .365 .090+-.003 .000
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HOLES
TAPPED
#4-40

j@—————— 925"
g — 425" —p»]

| A

275"  leg— 49 7
5 I
wn
N
5
o
w

—
 J

CENTER LINE
I’ OF GUIDE

oL

555"
\
1.0"

SO Alignment Guides

+— 1,000 —
v

a
375 ”“’% ag
iy | .343
1.000" L <« A 4
fa %
v -~

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 PIN PLCC .494" .160"
28 PINLCC .450" .060"

Figure 12 - PLCC/LCC Alignment Block and Package Cutout Dimensions
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1.600 —P»
1.500 —p»
1.450 —P»
1.302 —p> HOLES
1.298 —p» TAPPED
1.250 —b 4-40 175 v
1.150 —P» |
0.450 —P» 375
0.350 —P»
0.298 —p» 82888 ) A
0.150 — TUIT FRONT VIEW
o100 YYVYY
-
& ;3
TOP VIEW o
PLCC/LCC Alignment Guide
Y
-
\ 150
.875 ] -
B75 <
250 P> -
.125 P> -
e N T
-e} 375
\ J_v
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 Ill - Component and Vendor List and Construction Hints

The following prices have been quoted for a 10 piece build of a 28 pin test fixture and are not binding in any way.

1. Printed circuit board, requirement: 1 per part configuration.

BOARD

SO and SOL

DIP

PLCC (20/28 pin)
PLCC (20/28 pin)

Supplier:

PART #

SD8803.29:nnn
SD8807.27:nnn
SD8901.20:nnn
SD8901.20:nnn

Prototype and Production Circuits
8040 S. 1444 W.

West Jordan, UT 84084

(801) 566-5431

COSsT
$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

mm.
(0.2 mm)
(0.4 mm})
(0.6 mm)

Supplier:

3. Ceramic multilayer chip capacitors from Johanson Dialectrics.

27 pF
33 pF

Supplier:

MAF2tx50x100
MAF4tx50x100
MAF6tx50x100

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

101R09N270JP (5%)
101R09N330JP (5%)

Johanson Dialectrics
2220 Screenland Drive
Burbank, CA 91505
(213) 848-4465

4. Tantalum dipped capacitors from Sprague.

47 uF, 35V

Supplier:

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

453 Ohm (Dale)
56.2 Ohm
500 Ohm

453 Ohm (Bourns)
56.2 Ohm
500 Ohm

Suppliers:

September 1990
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Newark Electronics

CRCW0805-4530F (1%)
CRCWO0805-56R2F (1%)
CRCW0805-4990F (1%)

CR0805-4530FVBA (1%)
CR0805-56R2JVBA (5%)
CR0805-4990FVBA (1%)

Dale Electronics, Inc.
2300 Riverside Blvd.
Norfolk, NE 68701
(402) 371-0080

198

$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)

Supplier:

5235-1501-000

Spirit Electronics, Inc

7819 East Greenway, Suite 9
Scottsdale, AZ 85206

(602) 998-1533

7. Sockets-pins and jumpers from Augat.

Socket Terminal Pin

Jumpers (.1")

Supplier:

LSG-1AG14-14
8156-651P2

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-medified (to fit Signetics alignment blocks)

Supplier:

9. Mounting screws.

TS02VG(SPECIAL)

H-Square Co.

1289-H Reamwood Ave
Sunnyvale, CA 94089
(408)734-2543

Phillips pan head machine screws

Supplier:

10. Banana Plug Jack.
H.H. Smith Type
White 1509-101
Red 1509-102
Black 1509-103
Green 1509-104
Blue 1509-105
Yellow 1509-107

Supplier:
September 1990

4-40 X 3/8
4-40 X 3/4
6-32 X 3/8

Bonneville Industry Supply Co.
45 So. 1500 W.

Orem, Utah 84058

(801) 225-7770

Order #
28F1178
35F870
35F869
28F1179
28F1180
28F1182

Newark Electronics.

199

$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.

@ N o un

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 load/termination 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., GND, and V. supplies from banana jacks to board.

. Attach alignment blocks and guides with 4-40 Phillips pan head machine screws (SMT boards only).
. Remove all remaining flux. Keep “flux-off” or other solvent from banana jacks.
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Package Outlines

14-PIN PLASTIC DUAL-IN-LINE

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)

]

853-0408 81234

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
&3 .255 (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
[PN#13 l"r‘ LUJ 'nJ LUJ L‘rj counterclockwise to pin #14 when viewed from the top.
100 (2.54) BSC
757 (18.23)
£ 746 (18.95)
. 064 (1.63) 322 (818)
045 (1.14) .300 (7.62)
(NOTE 5)
[ \ 160 (4.08) 125 (3.18) [
t 135 64 115 (2.92) \ ]
SEATING b
PLANE | 035 (89)
138 (351) 020 (.51) BS(C )
rrerrYTe 300 (7.62]
022 (.56) 120 669 015 (.38) ég.’?LEO%)S)
—_ o& 010 _(25) & . > - -
o7 (a3 THLTIEGL0M0 @] 010 (:25) 300 ( 7.62)
_ 853-0405 81231 " NH1
20-PIN PLASTIC DUAL-IN-LINE
NOTES:
1. Controlling dimension: inches. Metric are shown in
parentheses.
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)
|J-L| H-LI ,IH |J-Ll |IL| H.H Hl] rrL[ 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
3 .255 (6.48) flash or protrusions shall not exceed .010 inch (.25mm)
F-\- .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
PiN#1 ¢ Llfl HJJ Llfl Ll.H LIJJ lUl LUJ LF counterclockwise to pin #20 when viewed from the top.
100 (2.54) BSC
1.057 (26.85)
ED3 1.045 (26.54)
064 (1.63) 322 (8.18)
045 (1.14) .300 (7.62)
(NOTE &)
T T
2 \ e (‘,06) 125 (3.18) AR
0= 335 (3.43) M8 (292) TR
SEATING » i
PLANE P 1035 (89) i
.020 (.51) BSC
.138 (3.51) .300 (7.62)
120 (3.05) (NOTE 5)
.022 (.56) 015 (.38) .395 (10.03)
017 (43) 010 (.25) 300 ( 7.62)

NL1
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Package Outlines

24-PIN PLASTIC DUAL-IN-LINE (300mil-wide)

{NOTE 5)
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Package Outlines

14-PIN PLASTIC SMALL OUTLINE (SO)

Philips Components—Signetics ABT Products
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Philips Components—Signetics ABT Products

Package Outlines

20-PIN PLASTIC SMALL OUTLINE (SOL)

i
T

T

1BARRAAE

Uoomm

[}
)
|
I

te—el 127 (060) BSC

13.00 (512

120 (4%8)

TFIIEEAE. .

[=)

¥
| i
750 (299) 1085 (A19)
740 (291 1029 (A04)
i $TEC_ 25 (010
e
—=
t
1

NOTES:

1. 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
parentheses.

Dimensioning 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.

Pin numbers start with pin #1 and continue
counterclockwise to pin #20 when viewed from top.
Signetics ordering code for a product packaged in a
plastic small outiine (SO) package is the suffix D after
the product number.

»

W

L

= \ t
I 285 (104) 4 s
235 (093) g o
@ \ 1 A J °
e 0 (200 i
107 o | |
B P e ) sen Lzan oz -
853-0172 82948 DL2
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Package Outlines

24-PIN PLASTIC SMALL OUTLINE (SOL)

D®] .10 (.004)

NOTES:

1.

Package dimensions conform to JEDEC specification
MS-013-AD for standard small outline (SO) package, 24
leads, 7.50mm (.300") body width (issue A, June 1985).

2, Controlling dimensions are in mm. Inch dimensions in
parentheses.

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
flash or protrusions shall not exceed .15mm (.006") on
any side.

7.60 (.299) 10.62 (.418) 5. Pin numbers start with pin #1 and continue
740—29‘6 1021 (402) counterclockwise to pin #24 when viewed from top.
40 (. 6. Signetics ordering code for a product packaged in a
l [EG] .25 (010) ® plastic small outline (SO) package is the suffix D after
E the product number.
il iRl
.27 (.050) BSC
- 15.60 (.614) .75 (.030) .
(o 15,20 (:598) o (020 ¥
= ) 9 — )\
[ | 265 (.104) 8°
M | 2.35 (093) [ \ / o
ey 10 (004 | I~ '%:
~— Al sw G EpeEwwe 2le LA =3
s BT : B34 0
-35 (014) LIGER (010 @ .23 (:009) .10 (.004) -559 (022)
853-0173 82949 DN2
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Philips Components-Signetics

ABT Products

SIGNETICS
HEADQUARTERS

811 East Arques Avenue
P.O. Box 3409

Sunnyvale, CA 94088-3409
Phone: (408) 991-2000

ALABAMA
Huntsville
Phone: (205) 830-4082

CALIFORNIA
Calabasas
Phone: (818) 880-6304

Irvine
Phone: 714) 833-8980
(714) 752-2780

San Dieg
Phong: (619) 560-0242

Sunnyvale
Phone: (408) 991-3737

COLORADO
Aurora
Phone: (303) 751-5071

GEORGIA
Atlanta
Phone: (404) 594-1392

ILLINOIS
ltasca
Phone: (708) 250-0050

INDIANA

Kokom
Phone (317) 459-5355

MASSACHUSETTS
Westford
Phone: (508) 692-6211

MICHIGAN
Farmington Hills
Phone: (313) §53-6070

NEW JERSEY
Parsippa
Phone (201)334 -4405

Toms River
Phone: (201) 505-1200

NEW YORK
Walgﬁlngers Falls
one: (914) 297-4074

OHIO
Colum
Phone (614) 888-7143

¥’hone: (513) 436-0066

OREGON
Beaverton
Phone: (503) 627-0110

September 1990

Sales Offices,

Representatives &
Distributors

PENNSYLVANIA

Plymouth Meeting
Phone: (215) 825-4404

TENNESSEE

Greeneville
Phone: (615) 639-0251

TEXAS
Austin
Phone: (512) 339-0945

Richardsol
Phone: (214) 644-1610

CANADA

SIGNETICS CANADA, LTD.

Etoblcoke, Ontario
Phone: (416) 626-6676

Nepean, Ontario
Phone: (613) 225-5467

REPRESENTATIVES

ALABAMA
Huntsville
Elcom, Inc.
Phone: (205) 830-4001

ARIZONA

Scottsdale
Thom Luke Sales, Inc.
Phone: (602) 941-1901

CALIFORNIA

Folsom
Webster Associates
Phone: (916) 989-0843

COLORADO

Aurora
Thom Luke Sales, Inc.
Phone: (303) 751-5011

CONNECTICUT
Wallingford

JEBCO
Phone: (203) 265-1318

FLORIDA

Oviedo
Conley and Assoc., Inc.
Phone: (407) 365-3283

GEORGIA
Norcross
Elco
Phone (404) 447-8200

ILLINOIS

Hoffman Estates
Micro-Tex, Inc.
Phone: (708) 382-3001

INDIANA

Indianapolis
Mohrfield Marketing, Inc.
Phone: (317) 546-6969

IOWA
Cedar Raplds
J.R. Sale
Phone: (319)393-2232

MARYLAND

Columbia
Third Wave Solutions, Inc.
Phone: (301) 290-5990

MASSACHUSETTS
Chelmsford

JEBC

Phone (508) 256-5800

MICHIGAN
Brighton

AP Associates, Inc.
Phone: (313) 2296550

MINNESOTA

Eden Prairie
High Technology Sales
Phone: (612) 944-7274

MISSOURI
Bridgeton
Centech, Inc.
Phone: (314) 291-4230

Raytown
Centech, Inc
Phone: (816)358 -8100

NEW HAMPSHIRE
Hooksett

JEBCO

Phone: (603) 645-0209

NEW MEXICO
Albuguerque

F.P. Sales

Phone: (505) 345-5553

NEW YORK
Ithaca
Bob Dean, Inc
Phone: (607) 257 1N

Rockville Centre
S-J Associates
Phone: (516) 536-4242

Wagpingers Falls
an, Inc.

Phone: (914) 297-6406
NORTH CAROLINA
Smithfield

ADI

Phone: (919) 934-8136
OHIO

Aurora .
:nlerActive Technical Sales,

nc.
Phone: (216) 562-2050

Columbus X
InterActive Technical Sales,

Inc.
Phone: (614) 888-1256

211

Dayton .
nterActive Technical Sales,

Inc.
Phone: (513) 436-2230
OREGON

Beaverton
Western Technical Sales
Phone: (503) 644-8860

PENNSYLVANIA

Hatboro
Delta Technical Sales, Inc.
Phone: (215) 957-0600

TEXAS

Austin
Synergistic Sales, Inc.
Phone: (512) 346-2122

Houston
S{Inergistic Sales, Inc.
Phone: (713) 937-1990

Richardson
SKnergistic Sales, Inc.
Phone: (214) 644-3500

UTAH

Salt Lake City
Electrodyne
Phone: (801)264 -8050

WASHINGTON

Bellevue
Western Technical Sales
Phone: (206) 641-3900

Spokane
Western Technical Sales
Phone: (509) 922-7600

WISCONSIN
Waukesha

Micro-Tex, Inc.

Phone: (414) 542-5352

CANADA

Calgary, Alberta
Tech-Trek, Ltd.
Phone: (403) 241-1719

Mississauga, Ontario
Tech-Trek, Ltd.
Phone: (416) 238-0366

Nepean, Ontario
ech-Trek, Ltd.
Phone: (613) 225-5161

Richmond, B.C.
Tech-Trek, Ltd.
Phone: (604) 276-8735

Ville St. Laurent, Quebec
Tech-Trek, Ltd.
Phone: (514) 337-7540

PUERTO RICO
Santurce

Mectron Group

Phone: (809) 728-3280
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Sales Offices, Representatives & Distributors

DISTRIBUTORS

Contact one of our

local distributors:
Anthem Electronics

Falcon Electronics, Inc.
Gerber Electronics
Hamilton/Avnet Electronics
Marshall Industries
Schweber Electronics
Wyle/LEMG

Zentronics, Ltd.

FOR SIGNETICS
PRODUCTS
WORLDWIDE:
ARGENTINA
Philips Argentina S.A.
Buenos Aires
Phone: 54-1-541-4261

AUSTRALIA

Philips Components PTY Ltd.

Artarmon, N.S.W.
Phone: 61 -2-439-3322

AUSTRIA
Osterreichische Philips

Wien
Phone:43-222-60-101-820

BELGIUM

N.V. Philips Prof. Systems
Brussels
Phone: 32-2-525-61-11

BRAZIL

Philips Components
Sao Paulo
Phone: 55-11-534-2211

CANADA

Philips Electronics Ltd.
Scarborough, Ontario
Phone: (416)292-5161

CHILE

Philips Chilena S.A.
Santiago
Phone 564)2 077-3816

COLUMBIA
Iprelenso, Ltda.

Bogota
Phone: 57-1-2497624

September 1990

DENMARK
Philips Components A/S
Copenhagen S
Phone: 45-1-54-11-33

FINLAND

Philips Components
Espoo
Phone: 358-0-502-61

FRANCE

Philips Composants
Issy-les-Moulineaux
Cedex
Phone: 33-1-40-93-80-00

GERMANY
Philips Components
Hamburg
Phone: 49-40-3-296-0
GREECE
PhITllps Hellenique S.A.

avros
Phone: 30-1-4894-339
4894911
HONG KONG
Philips Hong Kong, Ltd.
Kwai Chung, Kowloon
Phone: 852-0-424-5121

INDIA
Peico Electronics
& Elect. Ltd.

ombay
Phone:91-22-493-0311/
4930590
INDONESIA
P.T. Philips-Ralin
Electronics
Jakarta Selatan
Phone: 62-21-517-995

IRELAND
Phlllpgl Electronics Ltd.
Phone: 353-1-69-33-55

ITALY
Philips S.p.A.
Milano
Phone: 38-2-67-52-1
JAPAN
Philips Japan Ltd.
Tokyo

Phone: 81-3-740-5028

KOREA
Phlélgs Electronics, Ltd.

oul
Phone: 82-2-794-5011
MALAYSIA
Philips Malaysia SDN BHD

Petaling Jaya
Phone: 60-3-734-5511

MEXICO

Philips Components
Juarez, Chihuahua
Phone: (16)18-67-01/02

NETHERLANDS
Philips Nederland
Eindhoven
Phone: 31-40-783-749

NEW ZEALAND
Philips New Zealand Ltd.
Auckland
Phone: 64-9-605-914

NORWAY
Norsk A/S Philips
Oslo
Phone: 47-2-68-02-00
PAKISTAN
Phl}l(lps Electrical Co., Ltd.
Phone (021)725772

PERU
Cadesa
San Isidro
Phone: 51-14-350059

PHILIPPINES

Philips Industrial Dev., Inc.

Makati-Rizal
Phone: 63-2-810-01-61

PORTUGAL
Philips Portuguesa SARL
Lisbon
Phone: 351-1-68-31-21
SLI;IIGAPORE
Philips Singapore
Ple.,':.td. gep
Singapore
Phone: 65-350-2000
SOUTH AFRICA
SA Philips (PTY), Ltd.

Johannesbur
P.O. Box 743

212

SPAIN
Philips Components

rcelona
Phone: 34-3-301-63-12
SWEDEN
Philips Components A.B.

Stockholm
Phone: 46-8-782-10-00

SWITZERLAND
Philips A.G.

Zuerich

Phone: 41-1-488-2211

TAIWAN
Phllips Talwan, Ltd.

Phgne 886-2-509-7666

THAILAND
Philips Electrical Co.
of Thailand Ltd.

Bangkok

Phone: 66-2-223-6330-9
TURKEY
Turk Philips
Ticaret A.S.

Istanbul

Phone: 90-1-179-27-70
UNITED KINGDOM
Philips Components Ltd.

London
Phone 44-1-580-6633

UNITED STATES

Signetics (IC Products)
Sunnyvale, California
Phone: (408) 991-2000

URUGUAY

Philips Components
Montevideo
Phone: (02) 70-4044

VENEZUELA
Magnetica S.A.

Caracas

Phone: 58-2-241-7509

ZIMBABWE

Philips Electrical (PVT) Ltd.
Harare
Phone: 47211

8/24/90



Philips Components — a worldwide Company

Argentina: PHILIPS ARGENTINA S.A. Div. Philips Components, Vedia 3892,
1430 BUENOS AIRES, Tel. (01) 541-4261.
Australia: PRILIPS COMPONENTS PTY Ltd, 11 Waltham Street,
ARTARMON, N.S.W. 2064, TEL. (02) 439 3322.
Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.bH.,
UB Bauelemente, Triester St. 64, 1101 WIEN. Tel. (0222) 60 101-820.
Belgium: N.V. PHILIPS PROF. SYSTEMS — Components Div.,
80 Rue Des Deux Gares, B-1070 BRUXELLES, Tel. (02) 5256111.
Brazil: PHILIPS COMPONENTS (Active Devices)
Av. das Nacoes Unidas, 12495-SA0 PAULO-SP, CEP 04578, P.O. Box 7383,
Tel. (011)534-2211
PHILIPS COMPONENTS (Passive Devices & Materials)
Av. Francisco Monteiro, 702— RIBEIRAO PIRES-SP, CEP 09400,
Tel. (011)459-8211.
Canada: PHILIPS ELECTRONICS LTD., Philips Components,
€01 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8
Tel. (416) 292-5161.
(IC Products) SIGNETICS CANADA LTD., 1 Eva Road, Suite 433,
ETOBICOKE, Ontario, MSC 475, Tel. (416) 626-6676.
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO,
Tel. (02) 773816.
Colombia: IPRELENSO LTDA, Carrera 21 No. §6-17, BOGOTA, D.E,,
PO. Box 77621, Tel, {01) 2437624
Denmark: PHILIPS COMPONENTS A’S, Prags Boulevard 80, PB1319, DK-2300
COPENHAGEN S, Tel. 01-541133.
Finland: PHILIPS COMPONENTS, Sinikalliontie 3, SF-2630 ESPOO
Tel. 358-0-50261.
France: PHILIPS COMPOSANTS, 117 Quaf du President Roosevelt,
92134 ISSY-LES-MOULINEAUX Cedex, Tel. (01) 4093800C.
Germany (Fed. Republic): PHILIPS COMPONENTS UB der Philps G.m.bH,,
Burchardstrasse 18, D-2 HAMBURG 1, Tel. (040) 3296-0.
Greece: PHILIPS HELLENIQUE S.A., Components Division,
No. 15, 25th March Street, GR 17778 TAVROS, Tel. (01) 4834339/4894911.
Hong Kong: PHILIPS HONG KONG LTD., Components Div.,
15/F Philips Ind. Bldg., 24-28 Kung Yip St, KWA! CHUNG, Tel. (0)4245121.
India: PEICO ELECTRONICS & ELECTRICALS LTD., Components Dept,,
Band Box Building, 254-D Dr. Annie Besant Rd., BOMBAY — 400025,
Te!. (022) 4930311/4930590.
Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components Div.,
Setiabudi Il Building, 6th F1., Jalan H.R. Rasuna Said (P.0. Box 223/KBY)
Kuningan, JAKARTA 12910, Tel. (021) 517995.
Ireland: PHILIPS ELECTRONICS (IRELAND) LTD., Components Division,
Newstead, Clonskeagh, DUBLIN 14, Tel. (01) 693355,
Italy: PHILIPS S.p.A., Philips Com ponents, Piazza IV Noverbre 3,
120124 MILANO, Tel. (02) 6752.1.
Japan: PHILIPS JAPAN LTD., Components Division, Philips Bidg. 13-37,
Kohnan 2-chome, Minato-ku, TOKYQ (108), Tel. (03) 7405028
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., C

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD., Philips Markaz,
M.A. Jinnah Rd., KARACHI-3, Tel. (021) 725772.

Peru: CADESA, Carretera Central 6.500, LIMA 3, Apartado 5612,
Tel. 51-14-350059.

Philippines: PHILIPS ELECTRICAL LAMPS INC., Components Div., 106 Valero
S1. Salcedo Village, MAKATI, P.0. Box 911, METRO MANILA,
Tel. (63-2) 810-0161

Portugal: PHILIPS PORTUGUESA S.AR.L,, Av. Eng. Duarte Pacheco 6,
1009 LISBOA Codex, Tel. (019) 683121,

Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div., Lorong 1,
Toa Payoh, SINGAPORE 1231, Tel. 3502000.

South Africa: S.A. PHILIPS PTY LTD., Components Division,
JOHANNESBURG 2000, P.0. Box 7430.

Spain: PHILIPS COMPONENTS, Balmes 22, 08007 BARCELONA,
Tel. (03) 3016312,

Sweden: PHILIPS COMPONENTS, A.B., Tegeluddsvagen 1,
$-11584 STOCKHOLM, Tel. (0)8-7821000.

PHILIPS A.G., C: Dept,, 140-142,

CH-8027 ZURICH, Tel. (01) 4882211.

Talwan: PHILIPS TAIWAN LTD., 581 Min Sheng East Road, P.O. Box 22978,
TAIPEI 10446, Taiwan, Tel. 886-2-509-7666.

Thalland: PHILIPS ELECTRICAL CO. OF TRAILAND LTD., 283 Silom Road,
£.0. Box 961, BANGKOK, Tel. (C2) 233-6330-9.

Turkey: TURK PHILIPS TICARET A S., Philips Components,
Talatpasa Cad. No. 5, 80640 LEVENT/ISTANBUL, Tel. (01) 1792770.

United Kingdom: PHILIPS COMPONENTS LTD., Mullard House,
Torrington Place, LONDON WC1E 7HD, Tel. (01) 5806633

United States: (Color Picture Tubes - Monochrome & Colour Display Tubes)
PHILIPS DISPLAY COMPONENTS COMPANY, 1600 Huron Parkway,
P.0. Box 963, ANN ARBOR, Michigan 48106, Tel. (313) 996-8400.
(IC Products) SIGNETICS COMPANY, 811 East Arques Avenue,
SUNNYVALE, CA 94088-3409, Tel. (408) 931-2000.
(Passive Ct Discrete Semic Materials and F
Components) PHILIPS COMPONENTS, Discrete Products Division,
2001 Wes! Blue Heron Bivd., P.O. Box 10330, RIVIERA BEACH,
Florida 33404, Tel. (407) 881-3200

Uruguay: PHILIPS COMPONENTS, Coronel Mora 433, MONTEVIDEO,
Tel. (02) 70-4044.

Venezuela: MAGNETICA S.A, Calle 6, Ed. Las Tres Jotas, CARACAS 1074A,
App. Post. 78117, Tel. {02) 241 7503,

Zimbabwe: PHILIPS ELECTRICAL (PVT) LTD., 62 Mutare Raad, HARARE,
P.0. Box 994, Tel. 47211.

For all other countries apply to: Philips Components Division, Strategic
Accounts and International Sales, P.O. Box 218, 5600 MD EINDHOVEN, The

Division, Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEQUL,
Tel. (02) 794-5011.
Malaysla: PHILIPS MALAYSIA SDN BHD, Components Div,,
3Jalan $515/2A SUBANG, 47500 PETALING JAYA, Tel. {03) 7345511.
Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la Republica, No 215
- Local 5, Cd Juarez CHIHUAHUA 32340 MEXICO, Tel. (16) 18-67-0102,
Netherlands: PHILIPS NEDERLAND B.V., Markigroep Philips Components,
Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 783748,
New Zealand: PHILIPS NEW ZEALAND LTD., Components Division,
110 Mt Eden Road, C.P.0. Box 1041, AUCKLAND, Tel. (09) 605-914.
Norway: NORSK A’S PRILIPS, Philips Components, Box 1, Manglerud 0612,
0SLO, Tel. (02) 680200.
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